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Message from the General Chair 

It is indeed a privilege for me to welcome you on this 8th and 9th December at The 

Ravenala Attitude Hotel, Balaclava, Mauritius for this third edition of the 

Multidisciplinary Research conference – MyRes 2022. 

To start with, let me thank the organizing committee members of the 2022 

International Conference on Multidisciplinary Research for taking another bold 

initiative to organize the 3rd edition of the MyRes conference in Mauritius.  

We are grateful to our three keynote speakers, Dr. Faiza Haddam-Bouabdallah 

(Algeria), Prof. (Dr.) Peter Shephard (UK) and Prof. (Dr.) Mustafa Zülküf Altan 

(Turkey) for their support to the conference. We are also thankful to the members of 

the International Programme Committee for the advice and guidance, the reviewers 

for their prompt and useful feedback and the authors for contributing high-quality 

articles to this conference. A rigorous double-blind peer-review process was 

followed for all submissions.  

Our thanks also go to all the volunteers for their endless and selfless help and 

support during the organisation of this conference. This international event would 

not have been possible without the collaboration, support, trust and confidence of all 

of you. 

For the third edition of this conference, we are pleased to inform you that this event 

has attracted 100 submissions from 200 authors coming from 32 different countries. 

These countries are: Afghanistan, Algeria, Austria, Botswana, Brazil, Canada, China, 

Ethiopia, France, Ghana, Hong Kong, India, Indonesia, Italy, Malawi, Malaysia, 

Mauritius, Morocco, Namibia, Netherlands, Nigeria, Philippines, Pitcairn, Poland, 

Reunion, Saudi Arabia, South Africa, Ukraine, United Arab Emirates, United States, 

Viet Nam and Zimbabwe.  

Dear Participants, I sincerely hope that this conference will become an international 

platform for researchers, academics, students, innovators, and practitioners to 

discuss and share current research, innovations and best-practices in order to 

contribute to the shaping of a better society. Many topics of a multi-disciplinary 

nature as a response to everyday challenges faced in both the developing and 

developed world will be discussed during the conference. 

Thank you. 

 
Professor Rajendra Parsad Gunputh 

General Chair, MyRes2022, Mauritius 



Prof. Rajendra Parsad Gunputh, University of Mauritius, Mauritius 
 
Prof. (Dr. Dr.) Rajendra Parsad Gunputh is the holder of two PhDs in Law, one in 

Public Law and another in Private Law. He is currently the Dean of the Faculty of 

Law & Management of the University of Mauritius. He is a Honorary Professor of 

the University of Xiangtan in China. He is the Editor-in-Chief of the Just Africa 

Journal (South Africa). He is also an editorial board member and reviewer for many 

reputable international law journals.  At national level, he has been a member of the 

following organisations and committees: National 

Coordination Committee on issues of 

Human Rights, Environmental and 

Land Use Appeal Tribunal, Council for 

Legal Education, Institute 

of Judicial and Legal Studies, 

Mauritius Business Law 

Review, Programme 

Accreditation for the Tertiary 

Education Council, 

International Humanitarian Law 

Committee, Mauritius Marine 

Conservation Society, etc. He received the 

Bhagwati Memorial Shield award from the Bharati 

Vidyapeeth University in 2014. He has been a Visiting Professor for the Gujarat 

National Law University in 2011 & 2013. Prof. Gunputh has published several books 

at both national and international levels. He has more than 130 publications. He is 

regularly invited to deliver keynote speeches in both national and international 

conferences. He has been the Principal Investigator of two projects funded by the 

Mauritius Research Council (MRC): A Legal Information Retrieval System for 

Mauritius and A Question Answer for the Mauritian Judiciary. 
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Dr. Faiza Haddam-Bouabdallah is an Associate Professor at the department of English, University 
of Tlemcen, Algeria. She received her PhD degree in TEFL (English as a Foreign Language) from 
the Faculty of Letters and Languages in Tlemcen, Algeria, in 2015. Her thesis is entitled: “ESP 
Course Design- The Case of Master Students in the Biology Department”. She is a specialist in 
Didactics, and her research interests is ESP (English for Specific Purposes), as well as Teaching 
Communication skills through Technology. 
 
She was the director of CRE (Job Seeking Club) and a co-director of CDC (A Career Center) from 
2017 to 2020; a project launched by the University of Tlemcen in 2017 with the collaboration of ILO 
(International Labour Organisation) to promote Employment opportunities for Algerian youth and 
women. This project aimed at bridging the gap between Universities and the labour market and to 
help students and graduates for their future career in order to prepare them to the job market. She 
was an active participant in COFFEE Project in 2017, a partnership between the Algerian 
government and European Union to implement professional Licence Degree in Algeria for different 
disciplines. She was in charge of Designing a syllabus for teaching Technical English at the Faculty 
of Engineering at Tlemcen University-Algeria. 
 
Title: Skill-Based Approach in ESP Highway: From University to The World of Work 
Abstract: In the world of work, economy and globalisation, new visions and strategies are offered 
by many institutions worldwide to promote knowledge and excellence. This expertise is of 
paramount importance in strengthening competencies in different domains. Among them is the 
realm of education, where recent research and projects have arisen, such as transferability from an 
academic to a professional context. Teaching English as a foreign language is one of the key tools to 
reach the above mentioned objective, thus individual adult learners have different needs, either 
academic or professional. Accordingly, English for Specific Purposes (ESP) is generally used in 
such circumstances where the command of English being imparted relates to a specific job, subject, 
or purpose. English for Specific Purposes (ESP) has become one of the most popular scholarly 
topics over the last decade. It made a leap forward five years later in Algeria to reach prominent 
status in educational settings. Henceforth, several projects saw the light of day in Algeria and, more 
particularly, at the University of Tlemcen between 2017 and 2019 to bridge the gap between the 
university and the world work on the one hand and to promote employability on the other hand. 
This paper puts under the spotlight these projects and how ESP plays a vital role in fulfilling the 



target objective through a Skill-based approach; an innovative method for syllabus design to 
implement professional License at the level of Algerian Universities. 
 

Prof. (Dr.) Peter Shephard is a prolific researcher and writer who also enjoys teaching. He has 
specialied in the training of trainers, teachers, and school principals. He has authored eight books 
and is an Adjunct Professor with an International University, teaching at Doctoral level in Africa, 
Middle East, Asia, and the UK. His areas of research and teaching have been in Education, 
Learning and Development, Leadership, Cross-Cultural and Strategic Management. He also does 
cross cultural coaching and orientation for educationists and business expatriates. Earlier in his 
career, he worked in government, for a US multinational pharmaceutical company and an 
international airline. He then moved into management consulting, specializing in Human 
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appointed Chairman of The Oxbridge Trust (UK). He is also a Trustee of Oxbridge and Cambridge 
Global Learning (CGL) and manages CGL’s International Secretariat in Kuala Lumpur and is the 
Managing Editor for their REALIZE magazine on Learning. Prof. Shephard is a Behavioural 
Scientist who has been specializing in – ‘Whole brain Thinking and Learning’ – for the last four 
decades and has a passion for sharing his experiences in this area. 
 
Title: Our Learning Brain and Enhancing Memory 
Abstract: The paper explores the role that chemicals play, especially neurotransmitters, in learning, 
as well as the importance of emotional connections in memory and recall. Also included is the 
concept of learning style preferences and how they are more genetically predisposed and shaped 
by our strong personality traits. It concludes by emphasizing that the more senses (multi-sensory) 
that are used, and the more talents and intelligences we apply, the stronger will be our laying down 
of memory traces. Learning starts with our needs, wants, curiousity and perception (Sensing and 
Interpretaion) and not just the absorption of data and information, and these processes are 
precursors to learning. This paper builds on this premise and explores other facets of learning such 
as the role of hormones, especially as some relate to stress and how it can ‘kill’ or inhibit attention, 
concentration and consequent memory and recall. 
 

Prof. (Dr.) Mustafa Zülküf Altan is a full-time professor in ELT at the Department of Foreign 
Languages Education at Erciyes University, Türkiye. He has attended numerous conferences both 
at home and abroad and has over 100 articles, and six books: “Towards Professional Teaching” 
(2009), 2015 Best Education Research Award winning “The Educational Gridlock of Turkey, 
Entrepreneurial Teaching, Entrepreneurial Teacher” (2014), “About Teaching, Films and Teachers” 
(2016), “The Faculty of Education in their Dreams” (2017), “Education Fire” (2019) and “Terror – 
What If It Is Not” (2021). His research interests include teacher education, teacher development, 
managing educational change, individual differences in foreign language learning, alternative 
assessment, intercultural communication and enterprising teaching. 
 
Title: Our world is changing-And what that means for educators? 
Abstract: The world after COVID-19 is unlikely to return to the world that was. This crisis is 
alarming since it has several new, unfamiliar and unprecedented features for all areas and sectors. 
Historically, pandemics have forced humans to break with the past and imagine and create a new 
one. This one is no different. Now the world today must be more inclusive, resilient, flexible and 
sustainable. In this speech, I will argue that the pandemic has created a unique opportunity for 
educational changes that have been proposed before COVID-19 but were never fully understood or 
implemented mainly focusing on the ever-neglected part of learning and teaching, assessment. 
Now is the time to rethink what we understand from assessment and redesign how students are 
assessed and reflect on why we conduct assessments. 
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Creating Affinity Spaces through Instagram® to 
Enhance Students’ Virtual Learning Exchanges in a 
Green Dentistry Project  
 
 
Anisa Vahed  
Durban University of Technology,  
Durban, South Africa 
 
Fábio Barbosa de Souza  
Federal University of Pernambuco 
Recife, Brazil 
 
 
Abstract  
Infusing Instagram® into higher education teaching, learning and assessment 
practices proliferates the literature as an ally for students to have meaningful learning 
experiences.  There is limited evidence, however, of its use in transforming dental 
education practices, specifically collaborative online learning of eco-dentistry 
practices. The purpose of this paper is to assess the Dental Technology (n=23) and 
Dentistry (n=10) students’ opinions about and reflections on their experiences of using 
Instagram® in a Green Dentistry Collaborative Online International Learning (COIL) 
Virtual Exchange Project (VEP).  An interpretive research paradigm and a descriptive 
case study research design within a qualitative framework were used. Students’ open-
ended responses to the challenges and benefits of using Instagram® and their reflective 
reports of their COIL VEP experiences were thematically analyzed. Three main 
themes emerged namely, familiarity with using Instagram®; educational benefits of 
using Instagram®; and lack of supportive infrastructure.  Using Instagram® to create 
affinity spaces for students to experience meaningful learning in a COIL VEP can 
intensify their focus, amplify their attention, and exemplify the application of 
theoretical concepts to professional-based practice.  These findings suggest that 
Instagram® used in COIL VEPs requires a rethink of the curriculum and delivery, 
particularly supporting the principles of preserving the confidentiality and privacy of 
patients online.  There is limited evidence of globally distributed teams learning about 
eco-friendly dentistry through a COIL VEP.  This nuanced internationalizing at home, 
pedagogical and assessment approach enables students to co-create and share 
disciplinary knowledge while improving their interpersonal and intercultural skills. 
 
Keywords: Instagram®, Green dentistry, affinity space, virtual exchanges, 
collaborative learning, dental technology, COIL 
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1. Introduction  
Infusing social media into teaching and learning practices enhances collaboration, co-
creation, learning and interaction between educators and students (Abbott et al., 2013; 
Elumalai et al., 2020; Bozalek et al., 2013; Carpenter et al., 2020; Cumerlato et al., 2020; 
Folkvord et al., 2020; Machado et al., 2020; Salehudin et al., 2020; Souza et al., 2019).  
The Digital 2020 October Global Statshot Report (Kemp, 2020) further revealed that 
more than 450 million people have started using social media in the past twelve 
months as a result of the new habits that people have adopted during the global 
coronavirus disease 2019 (COVID-19) pandemic crisis. This equates to annual growth 
of more than twelve per cent.  Reportedly, there has been a surge in the use of 
Instagram®, amongst other commonly used social networking sites (SNS) such as 
Facebook®, YouTube®, WhatsApp®, and Facebook Messenger.  
 
Created in October 2010 and acquired by Facebook, Inc. in April 2012, Instagram®, an 
amalgamation of ‘instant camera’ and ‘telegram’, is a photo- and video-sharing SNS.  
Instagram® users can create visually enhanced messages using photographs and one-
minute videos, and post stories to communicate with other users in ways that vary in 
privacy and formality (Alhabash & Ma, 2017; Davies et al., 2019; Wulandari, 2019).   
An attractive feature of Instagram® that has influenced its growing popularity, 
specifically in higher education, is mobile image upload and enabling users to browse 
other users’ content and to add their content to a feed.  This was acknowledged by  
Douglas et al. (2019) in their review of the role of Instagram® in anatomy education, 
specifically the use of visually-rich images to support understanding and 
interpretation of discipline-specific content.  In doing so, the above authors critically 
pointed out the need for improved quality control over the content in terms of the 
sourcing and sharing of correct content aligned with the ethical and legal policies of 
posting sensitive content. Similar concerns related to the risks of breaching patient 
confidentiality were also conveyed by Yang et al. (2020).  Consequently, several 
medical societies have, therefore “issued guidelines for the appropriate use of social 
media by medical professions and trainees” (Yang et al., 2020, p. 2128e). 
 
From an online learning perspective, Instagram® facilitates the creation of what Gee 
(2003) coins as an affinity space, which in this study are groups of geographically 
dispersed students who virtually convene, participate, interact and share various 
kinds of knowledge.  Gee and Hayes (2012) elaborated that members of an affinity 
space are collectively drawn together because of a shared interest or engagement in a 
common activity despite their age, ethnicity, socioeconomic status and educational 
level. Davies et al. (2019, p. 378) cautioned that SNS such as Instagram® is not a 
‘pedogeological panacea’, however, when used alongside a wider curriculum design 
with clear learning objectives it can enable educators and students to access a diverse 
array of affinity spaces.  For instance, and despite being geographically located 
distantly in the Hashtag Geography Project, Instagram® supported instant 
communication and feedback among students who worked in their professional field 
of practice in ‘real-time’ (Davies et al., 2019).  Additionally, Instagram® harnessed 
students’ creativity through the innovative use of digital photography and hashtags, 
which are words or phrases chosen to categorise a picture.  In turn, educators were 
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able to “develop creative ways of supervising student learning – at a distance – while 
still in the field” (Davies et al., 2019, p. 373).  The above authors, however, clarified 
that there is a risk of students posting photos as a replacement for a more robust 
analysis of the overall purpose of their project.  This can be curbed through in-depth 
discussions that force students to reflect on the decision process behind the 
construction of their images.   
 
Another attractive feature of Instagram® is vlogging or video blogging.  Students can 
upload one-minute videos to communicate their messages to their audiences either 
publicly or privately on Instagram®. As demonstrated by Wulandari (2019), 
Instagram® vlogs boost students’ self-confidence as they review and improve their 
performance; motivation to acquire new knowledge; abilities to be more critical and 
to learn independently.  She cautioned, however, that vlogging could be expensive 
because of the high data consumption, especially if there is weak internet connectivity. 
Regardless of this, and given the multiple positive attributes mentioned above, 
Instagram® was the selected SNS for students to co-create visually engaging content 
while innovatively presenting their research work on the Green Dentistry Virtual 
Exchange Project (VEP).  Notably, and especially from a South African perspective, 
there is little evidence on how online affinity spaces created by Instagram® enhance 
students’ cognitive (knowledge) and social competencies.  
 

1.1 Overview of the Green Dentistry COIL VEP 

The Green Dentistry Collaborative Online International Learning (COIL) VEP was 
developed to infuse interdisciplinary, intercultural and global dimensions into the 
content of the curriculum.  An initiative of the State University of New York (SUNY), 
a leading international organisation focused on the emerging field of Globally 
Networked Learning, COIL is a teaching and learning methodology that provides 
opportunities for intercultural and transnational learning to students from globally 
diverse geo-locations.  Through co-developed and co-taught modules COIL VEPs use 
technology-mediated tools to enable students to have meaningful and integrated 
learning experiences. Consequently, collaborative enquiry and construction of 
knowledge are promoted.  
 
Initially, and although done at different times, each author completed a five-week 
COIL Orientation programme (http://coil.suny.edu/page/partnering-orientation).  
This training provided guidelines to develop the necessary skills to co-teach cross-
cultural courses.  Subsequently, the authors collaborated and established a 
partnership through an eight-week Academy for COIL Course Development 
(http://coil.suny.edu/page/academy-coil-course-development). They designed 
their online collaborative project titled Green Dentistry: Incorporating Sustainability 
and Conservation Concepts into Clinical and Laboratory Dental Practices.   This links 
to the emerging concept of Eco-friendly dentistry, which is about reducing the 
“environmental impact of dental practices in moving toward an ecologically 
sustainable health care system” (Rathakrishnan & Priyadarhini, 2017, p. 59).  Eco-
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friendly dentistry is based on the model of the four R’s – Rethink, Reduce, Re-use and 
Recycle in terms of managing and disposing of waste, pollution prevention, 
conservation of energy, water, and money and the use of high-tech dental innovations 
(Khanna & Dhaimade, 2019).  This aligns with the DUTs strategic plan titled 
ENVISION2030, particularly green ecosystems which is “about environmental 
sustainability and our responsibility to the environment” (Durban University of 
Technology, 2020).  Table 1 illustrates the curriculum structure and learning outcomes 
of the Green Dentistry COIL VEP.   
 
Table 1 - Description of activities, tasks and learning outcomes of the Green Dentistry 
COIL VEP timeline  

 

 
 

W
E

E
K

S
  
1
-4

 

Ice Breaker 
Activity 1: Introductory Videos & Cultural 
Identity 
▪ Create a ‘2-minute’ video.  
▪ Post your video on the Green 

Dentistry Facebook page. 
▪ Students to comment on each 

other’s videos. 
▪ Stereotyping and Effective Group 

Dynamics: Upload the top three 
Rules of Engagement in the 
Discussion Moodle Thread. 

Task:  
❖ Describe your 

background 
(cultural/academic/ 
Personal). 

❖ Share your interests. 
❖ Identify your field of 

study. 
❖ Share goals or future 

perspectives. 
❖ Tell us something in 

your ‘mother 
tongue.’ 

Specific Learning Outcome: 
Acquire a deeper 
understanding of diversity 
in terms of similarities and 
differences within the group, 
and develop an awareness of 
different perspectives and 
worldviews. 

W
E

E
K

S
  
4
 -

8
 

COIL VEP 
Activity 2:  Case-Study: Investigate 
sustainability protocols that will reduce 
the environmental impact of clinical 
and laboratory-based dental practices 
by considering the four ‘Rs’ of Reduce, 
Reuse, Recycle and Rethink with 
regards to:  
1. Water and energy conservation. 
2. Use of non-toxic versus toxic 

products/materials. 
3. Eco-friendly infection control 

practices. 
4. Waste Management and reduction of 

pollution. 
5. Technology innovations and 

integrative practice. 
6. Ergonomics. 

Task: Team members 
communicated and 
collaborated to 
complete their sub-case 
considerations. 

Specific Learning 
Outcome: Apply effective 
communication and 
intercultural competency 
skills by completing a case 
study on eco-friendly 
clinical and laboratory-
based dental practices. 

W
E

E
K

S
  
8
 &

 9
 Reflection 

Activity 3: Students’ Reflective Reports. 
Task: Using the Gibbs 
model, reflect on your 
overall experiences 
participating in this 
project. 

Specific Learning Outcome: 
Reflect on individual 
experiences, discuss 
personal and academic 
impacts, and evaluate the 
success of the project. 
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Given that 95% of the diverse student population were English second language 
speakers, facilitators provided students with pre-implementation training sessions 
both face-to-face (February 2020) and virtually (April and June 2020).  The main 
reasons for this were to bolster students’ confidence in English language 
communication, introduce them to the COIL concept, and show them how to 
responsibly use the various technology-mediated tools to complete the VEP while 
nurturing positive learning attitudes and enthusiasm for international collaboration. 
Macroscopically, the training sessions cultivated the notion of digital citizenship that 
is teaching students how to participate intelligently, productively, and ethically as 
responsible citizens in virtual spaces and communities (Scott, 2015).  
 
To accommodate the semester differences between the Durban University of 
Technology (DUT) in Durban, South Africa, and the Federal University of 
Pernambuco (UFPE), in Brazil, especially during the challenging COVID-19 period, 
the Green Dentistry COIL VEP was implemented over nine weeks from 2 October to 
27 November 2020. Another noteworthy point is that the COIL VEP was integrated 
into DUTs Dental Technology Theory, specifically prosthetics, subject (DTTH221) and 
UFPEs Sustainability in Dentistry international curricular component (IVE 0148). A 
two-hour synchronous meeting on 2 October 2020 kick-started the VEP.  
Subsequently, a one-month introductory icebreaker activity initiated the culture and 
diversity component of the COIL VEP (Table 1).  The Green Dentistry case study 
research project was then launched.  
 
Six mixed DUT (n=23) and UFPE (n=10) student teams were assigned to 
collaboratively investigate, develop and present a team-specific sub-case 
consideration that collectively would build the key elements of the overall case (Table 
1).   It must be noted that given the unequal number of students between DUT and 
UFPE, facilitators sought to ensure that 4 of the 6 teams consisted of 2 UFPE students 
and 3 - 4 DUT students, while the remaining two had 1 UFPE student and 4 DUT 
students.  This provided the impetus to include icebreaker activities over four weeks 
to encourage team building necessary for successful collaboration between students.   
As illustrated in Figures 1 and 2, the final product of the sub-case consideration 
required each team to photo- and/or video-share their work on Instagram®. A point 
that deserves to be mentioned is that Greendentistry 2020 Instagram® account was 
initially exclusive to DUT and UFPE students and academic instructors as they were 
required to reciprocally peer assess each team’s project.  There is substantial evidence 
in the literature that assessment for learning encourages students to develop lifelong 
skills in assessing and providing feedback to others while enabling them to 
constructively comment on their work and improve upon it. Essentially, peer 
assessment enables students to identify their strengths and weaknesses, target areas 
for remedial action, and develop metacognitive and other professional and personal 
skills (Topping, 2009).  Peer assessment also strategically supports McPherson, Smith-
Lovin and Cook’s (2001) concept of ‘homophily’, which is a tendency among users to 
gravitate towards interactions with like-minded individuals. The objective is to 
enhance students’ collaboration, and in partnership with academic instructors 
facilitate the co-construction/co-creation of knowledge through the Instagram® 
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activities.  This best practice was also recommended by Douglas et al. (2019). After the 
COIL VEP the Greendentistry 2020 Instagram® page was made public 
(https://instagram.com/greendentistry2020?igshid=YmMyMTA2M2Y=).   
Furthermore, students were encouraged to make notes or keep an online journal 
reflecting thoughts and feelings throughout their COIL journey to prepare for the final 
reflection task.   
 
This paper aimed to assess students’ opinions about and reflections on their 
experiences of using Instagram® in a Green Dentistry COIL VEP.  The principal 
question leading this study is to what extent students’ participation in online affinity 
spaces created by Instagram® enriches their knowledge and skills in a Green Dentistry 
COIL VEP.  
 

 
Figure 1 - An Instagram® Snapshot of the various Green Dentistry 2020 sub-case projects. 
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Figure 2 - An Instagram® image of a Green Dentistry 2020 COIL VEP. 

 
2. Methodology 
An interpretive research paradigm and a descriptive case study research design 
within a qualitative framework were used.  A central tenet of a case study research 
approach is “the need to explore an event or phenomenon in depth and its natural 
context” (Crowe et al., 2011, p. 1).  This project was reviewed and granted ethical 
clearance from DUTs Institutional Research Ethics Committee (REC 33/18) and 
UFPEs Dentistry School (IVE-148).  
 
Participants  
The 2020 second-year Dental Technology (DUT) students (n=23) and fourth-year 
Dentistry (UFPE) students (n=10) participated in the study. Written consent was 
received from all participants.  
 
Data Collection Instruments and Analysis 
Students’ open-ended responses to the challenges and benefits of using Instagram®, 
which were retrieved from an anonymised and descriptive questionnaire, and their 
reflective reports of their COIL VEP experiences were thematically analyzed.  The 
principles of thematic analysis advocated by Punch (2014), specifically about two-level 
coding, were used to analyse data.  The first level of coding entailed using descriptive 
low inference codes to summarise segments of the data. The second level of coding 
used higher-order inference ‘pattern’ or conceptual codes to pull the data together into 
a smaller number of more meaningful units.  The authors initially coded individually 
and after a mutual debriefing (inter-coder reliability) they then integrated the codes 
into themes (O’Connor & Joffe, 2020).   
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3. Discussion of Findings 
Three dominant themes emerged namely, familiarity with using Instagram®; 
educational benefits of using Instagram®; and lack of supportive infrastructure. 
 
3.1 Familiarity with using Instagram® 
Using Instagram® in dental education has been documented in Brazil (Cumerlato et 
al., 2020; Machado et al., 2020; Souza et al., 2019) however, it is clear from the findings 
of this study that its use within South African higher education institutions is nascent.  
This is confirmed by the contrasting experiences of using Instagram® by the UFPE and 
DUT students. The majority of UFPE students (75%) declared that they “…already 
knew the application and how to handle the posts”.  The overwhelming majority  of 
DUT students (85%), by contrast, conveyed that: 

To be honest, this year was my first time using Instagram and I must say it was a 
lovely experience. 
 
Instagram® was tough for me because it was my first time using it…if it was not for 
COIL I would have probably never used Instagram. 
 
My coil experience was a great learning curve for me. I learned how to do an 
Instagram post in my module 4. 

 
In fact, and to the best of the first author’s knowledge, this is the first study that has 
focussed on the use of Instagram® in Dental Technology education in South Africa.  
This corroborates the unfamiliarity of using Instagram® within an educational context 
by the South African students who participated in this study. 
 
3.2 Educational Benefits of using Instagram® 

In support of Abbott et al. (2013) assertion that Instagram® is finding a niche in 
educational settings, both the UFPE and DUT students were predominantly positive 
about the various educational benefits of using Instagram®. Overall, students were 
enthusiastic about the aesthetic features of Instagram®, which generated feelings of 
fun and enhanced intimacy and connectedness with their peers. This correlates with 
the findings by Carpenter et al. (2020), particularly that the visual element of 
Instagram® posts enables users to shape affinity spaces, and innovate how they use 
Instagram®.  Moreover, and consistent with the characteristics of an affinity space, the 
visual content of Instagram® enriched students’ cognitive (understanding) and 
collaborative problem-solving (skills) competencies relative to their respective sub-
case project areas.  In particular, the constructive peer review process of their postings 
enabled them to acquire and share an improved and joint understanding of green 
dentistry about their professional field of practice: 

Viewing all the posts made by each group was very interesting, educational and 
informative. 
 
The activity of posting the images on the Instagram and commentary led us to have 
more criticality and attention in seeing and reading the content produced by our 
colleagues. 
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… all six groups were able to put together a post on Instagram regarding their given 
topics. These posts were all very informative, creative and educational; those who 
needed improvement were positively criticized and resubmitted. I believe that the goal 
of this collaboration which was to expose students to different cultural perspectives and 
develop intercultural and critical thinking skills was reached. 
 
Our activity through Instagram was very good to help us develop our creativity and 
at the same time made us research a lot about a specific topic. 
 
I was ecstatic by the end of the course where a large amount of “green” dentistry 
information was gathered and shared through our Instagram posts, which can be 
utilized by all in the dental industry around the world to become “green” and eco-
friendly - as a dental technician going forward… learnt a great deal about green 
dentistry and what I as a dental technician can do to become eco-friendly and reduce 
the amount of pollution and waste my work produces. 

 
3.3 Lack of Supportive Infrastructure  
Unlike the UFPE students, the main challenges experienced by DUT students were 
the high cost of data consumption of using Instagram® and weak Wi-Fi connectivity.  
Some students noted that Instagram® “… requires a lot of data” and consumes a high 
“….amount of internet bundles …”.  Others conveyed that they struggled 
“…producing work in due time as the network coverage resulted in the student 
residence not being connected enough for me to access my social media platforms.” 
The aforementioned challenges mirrors the earlier concerns shared by Bozalek et al. 
(2013, p. 432), in that the lack of “…a supportive infrastructure environment could 
potentially limit the possible widespread adoption of the technologies into the 
mainstream of South African higher education.” Moreover, the challenges identified 
in this study support the arguments by Elumalai et al. (2020) that sustainable technical 
support and infrastructure is vital to eLearning, especially fostering equitable student 
learning opportunities through collaborative and inquiry-orientated projects. 
Responding to the aforementioned challenges to influence academic’s willingness and 
ability to adopt social media into their pedagogical practices requires a rethink of 
curriculum and delivery, and institutional resources to expand pockets of good 
practice. Essentially, the findings mentioned above support the earlier arguments 
promulgated by Scott (2015) that pedagogy and assessment need to radically 
transform in a digital age through international networks, which in this study was 
achieved through COIL.   
 
4. Conclusion  
The salient features of this study showed that given the visually-rich nature of dental 
disciplines, Instagram® can potentially create affinity spaces to actively engage 
student learning in terms of intensifying their focus, amplifying their attention, and 
exemplifying the application of theoretical concepts to professional-based practice.  
The reported benefits of using Instagram® significantly contribute to the findings of 
prior research, that is, to infuse this modality in the undergraduate dental curriculum 
design and delivery. This will require dental educators and students to be informed 
about the social media policy of the university and the Council that regulate their 
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profession.  In particular, how to avoid any breach of the policy and what the 
consequences are of not adhering to the principles of preserving the confidentiality 
and privacy of patients online.  Bolstering the concept of affinity space created by 
Instagram® requires further studies to measure the extent to which this SNS influences 
the co-creation of learning amongst students including clinical and laboratory 
competency outcomes. 
 
5. Limitations and Future Research 
There are some limitations to this study. Although this study is based on a small 
sample population that was differently located geographically, it has the potential to 
improve diffusion on a wider scale given that the results demonstrate students’ active 
engagement with Instagram®. In support of Bozalek et al. (2013, p. 421) assertion the 
“sharing and dissemination of experiences with peers would open up dialogue 
amongst practitioners in the institution; increase uptake by a wider community; lead 
to changes in policies and norms, and create a culture of innovative practices of 
teaching/learning” with  Instagram® and other SNS.  Another limitation of the study 
was that the results did not account for factors such as demographics (age and 
gender), socioeconomic andor first-generation status.  The aforementioned limitation, 
therefore, points to a longitudinal study involving both students and academics to 
provide a comprehensive analysis of the widespread implementation of SNS in 
teaching and learning practices, together with the extent to which it is transforming 
the curriculum and preparing students for professional practice.  In part, this can 
provide the impetus to further develop academics and students’ digital and visual 
literacy skills, which are critical to support the collaborative construction of 
knowledge in VEPs such as COIL. Inevitably, this could further address issues on the 
lack of supportive infrastructure, and other forms of support. 
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Abstract 
The current growth of E-learning as a viable technique signals a shift from the 
traditional teacher-centred classroom to a learner-centred one. The concepts of 
autonomous learning, independent decision-making, time and space flexibility, and 
teachers' evolving roles from instructors to facilitators are all well represented in the 
E-learning context. Our students belong to the digital generation, and no one can deny 
that we spend most of our time in front of our screens, exchanging via social networks 
or emails. Electronic devices speed up communication and leave behind face-to-face 
communication, which is a primary aspect to consider, mainly during lockdown 
(pandemic) in social communication in general and in an educational context in 
particular. As a result, it is interesting to investigate how distance learning 
increase/decrease students' self-learning abilities during the COVID-19 pandemic and 
the main issues students and teachers face through online education. The present 
research, an exploratory case study, was conducted at the University of Tlemcen, 
Department of English, through E-questionnaire to investigate how learning/teaching 
occurs as a hybrid process that starts in the classroom and continues online. Our 
findings highlight the importance of Self-Regulated Learning (SRL) in autonomous 
learning circumstances, such as remote learning, even though the generalizability of 
our findings has some limitations due to the cross-sectional character of the study and 
the sampling technique. As a result, fostering SRL should be a top focus in the physical 
classroom and online education. Self-access language learning centres allow students 
to learn in a self-directed manner to meet various learning objectives. 
 
Keywords: E-Learning, Technology, Hybrid Pedagogy, Covid-19, Autonomy, SRL 
 
1. Introduction 
Traditional education has changed radically within the last couple of years. Being 
physically present in a classroom is not the only learning option anymore. Thanks to 
the rise of the Internet and technology, nowadays, people can access a quality 
education whenever and wherever they want, as long as they can get online. We are 
now entering a new era — the revolution of online education where different 
universities around the world propose different options for online courses such as 
MOOCs (Rodriguez, 2013). 
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In education, online learning is more beneficial for its frequent use. The use of 
technology defines online learning; it often encompasses a wide range of systems, 
including internet access and online courses. The programs are provided through the 
Internet, and it comes in a variety of formats. In distance learning, an individual will 
learn on his or her own unbounded by temporal or spatial restrictions. The learner 
benefits from the provided environment, tools, and materials with his or her self-
control and free will. E-Learning has created a solid platform for the implementation 
of continuous learning (Khan  & Setiawan, 2019). 

As a result, it is crucial to define autonomous learning. Student autonomy occurs when 
the learner, rather than a teacher or instructor, establishes objectives, conducts learning 
experiences, and makes evaluation judgments about a learning program. When 
students take responsibility for their learning, they are taking steps towards becoming 
lifelong learners. That is why; one of the critical qualities required for distance learning 
is learning autonomy. This technique emphasises learner practice, independence, and 
accountability in all learning processes (Moore, 2017). 

Furthermore, distance education's growth has increased the diversity or situation of 
the tools it employs and enhances its theory. These new learning environments have 
changed the views of learning and improved the means of learning. However, not all 
students are used to studying online, and since E-Learning involves ICT tools (Hooks, 
2001), the area's lack of internet access makes distributing technology for students to 
study at home a daunting task. That puts students who do not have access to digital 
tools at a disadvantage in today's workplace. One and a half billion students 
worldwide were engaged in online learning during COVID-19 in March 2020 
(UNESCO sources); But NOT ALL of them could access different electronic devices; 
Lack of internet access (Different time Zone, not being able to pay). Neither teachers 
nor students have previous experience teaching online or at distance learning. 

Like many worldwide institutions and universities, Abou Bekr Belkaid Tlemcen 
University has been forced to close its doors due to Covid-19 Pandemic. These 
circumstances have ramifications for the effectiveness of the higher education learning 
process. The COVID-19 epidemic obliged institutions to present an alternative 
educational process for students. Many institutions worldwide, including the 
Department of English at the University of Tlemcen in Algeria, have enquired about 
integrating the best online or distance learning into their educational plans. 
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The objectives behind this research are an attempt to examine the perspectives and 
attitudes of foreign language students about integrating E-learning into university 
programs and providing light on various educational issues since it is critical to 
understand students' perspectives and attitudes to improve E-learning. As a result, it 
is interesting to investigate how distance learning increase/decrease students' self-
learning abilities during the COVID-19 pandemic and the main issues students and 
teachers face through online education. 
 



E- Learning, or the use of technology in learning, has become a hot topic in the 
education sector, and it now meets the demands of today’s students. Incorporating 
technology into classroom learning has increased stimulation and improved student 
interaction. In nearly every discipline, e-learning has a significant presence (MacTeer, 
2011; Zheleva & Tramonti, 2015). 
 
Language education is one of the fields where technology has supplanted and 
enhanced learning methods. Take the English language, for example. Today's teachers 
employ various methods, including movie clips, ads, comments, and dramatics. It not 
only makes the session more entertaining than traditional book-based instruction, but 
it also keeps the student focused during the lesson. Distance learning has also altered 
because of e-learning. Modernisation allows students to be as involved as if they were 
physically present (Joshi, 2012). 

E-Learning allows instructors to move away from a « one-size-fits-all » learning 
paradigm and toward a more targeted approach. Teachers can create individualised 
learning experiences for students using a systematic learning process and various 
material forms, which are impossible to provide in most traditional classrooms. 
 
Advantages and Disadvantages of E-learning 
Even if e-learning is growing more popular, there may be opponents; according to 
Růžičková (2009: 7), as mentioned in  Kučírková (2014: 43), thus it is necessary to 
outline the method's pros and disadvantages – at least in general. (Vančová, 2007; 
Dudeney and Hockly, 2007; Galavis, 1998). E-learning is an excellent approach to 
motivating students to practice the language and allows them to tailor their learning 
to their particular needs and time constraints. Adults and older students, such as 
distant and lifetime learners, tend to benefit from it. They are conscious of their 
objectives and appreciate the opportunity to work at their speed and autonomously. 
Adults find it simpler to learn languages without being seen and scrutinised by their 
peers during sessions, even from a psychological standpoint, because they are scared 
of making errors in front of their peers. As a result, they appreciate the option for self-
study. Regardless, we would want to offer these students an ESP E-learning course in 
addition to full-time courses. Garrison and Anderson (2003) consider e-learning at the 
heart of educational institutions and refer to it as a 'Strategic advantage.' 

Many schools and colleges want to use e-learning to alter their courses, whether for 
distance studies or full-time study. Because the interactive method allows students to 
be fully involved in the teaching process and is often more appealing than textbooks, 
supporting emerging technology innovations through strategic incorporation of e-
learning and lifelong learning allows educational institutions to maintain their leading 
role in the education sector. 

It is stimulating for pupils, according to many researchers and professionals. The 
potential of keeping the material up to date is also mentioned by Dudeney and Hockly 
(2007) and Růžičková (2009). Students will likely benefit from asynchronous 
interaction since they will have more time to prepare replies, resulting in more 
accurate responses. Videos, pictures, and music excite the eyes and ears in ways that 
traditional materials cannot. 
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The importance of feedback in activities 29 and the form of assessments is critical for 
the learning process (Růžičková2009). Květoň (n.d.) emphasises the ability to study at 
any time and location as long as a computer is linked to the network. Depending on 
the timetable and requirements of the professors, students can often study at their 
speed. It also highlights cheaper fees as a benefit of e-learning; nevertheless, the initial 
expenditures of hardware and software purchases may be prohibitively expensive. At 
least three elements have a beneficial influence on educational usage of the Internet, 
according to Onno & Purbo (1998). 

- Learners may take courses from anywhere, regardless of obstacles or 
institutional borders, and it is handy for them to sit with specialists in their field. 

- Lectures/studies can be conducted at a variety of locations across the world 
without regard to the university/school with which students are familiar. 

- Furthermore, the new library has a faster internet connection and can be utilised 
anywhere in the cosmos. 

Rahardjo agrees with this viewpoint (2002). According to him, the Internet's 
advantages for education include access to information sources, network access, and 
media collaboration. Online courses, literature databases, research findings, and 
lecture content are all examples of information sources. Individual touch with the 
resource can be established without physical interaction. 

While the Internet may be used to collaborate on collaborative research or to write a 
joint report, E-learning, on the other hand, has certain drawbacks. In terms of the most 
evident drawbacks, the following viewpoints should be noted: While they are 
autonomous students, some students are unruly. Many abilities, including speaking, 
are more challenging to master online (Galavis, 1998, p. 28). 

Students may feel alone, there is a lack of interaction, and computers may not create a 
feeling of teamwork (Dudeney & Hockly, 2007, p. 182). On the contrary, it refers to e-
learning as a benefit that promotes student collaboration and the formation of research 
teams. On the other hand, it asserts, "the efficacy of collaboration depends on the co-
learners ability and desire to share resources and recognise the importance of their 
peers' input." 

Many challenges that might arise with e-learning include technology flaws that can 
cause accessibility issues. In addition, appropriate equipment is required, and students 
must have access to the appropriate gear and software. Some students are hesitant to 
utilise ICT, while others cannot study independently due to their reliance on the 
instructor for teaching, assistance, and feedback. 

E-learning is ineffective for some sorts of courses, such as those that need experiments 
and simulations. There are also certain downsides to consider when assessing the 
introduction of e-learning, such as the absence of human communication (but the 
ability to utilise chats, discussion boards, and other forms of communication) and 
difficulties with older students' capacity to use current ICT. Furthermore, some 
students may believe that the classes are voluntary and not required to attend. Online 
learning may be viewed as a complement to an extension of traditional learning 
methods within a community. Online learning should not be used to replace 
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Autonomous Learning 
What does it mean to be a self-directed learner? Richards (2016) responds on his official 
website:  “Learner autonomy refers to the notion that learners should assume growing 
responsibility for what they learn and how they acquire it. Because autonomous 
learning is based on learners' needs and preferences, it is considered to make learning 
more personal and targeted, resulting in higher learning results. It differs from the 
usual teacher-led model, in which the instructor makes most of the decisions.” 
 
According to him, there are five principles to follow in order to achieve self-directed 
learning: 

- Active participation in student learning. 
- Providing resources and options. 
- Providing options and possibilities for decision-making. 
-  Assisting students. 
- It Encourages introspection. 

Learner autonomy is a crucial component of many teachers' teaching, which they 
strive to achieve in a variety of ways – for example, by carefully analysing their 
students' needs, introducing and modelling strategies for independent learning, 
providing learners with techniques to monitor their learning, and consulting with 
students regularly to help them. 

The concept of "autonomy," which includes situations, skills, and the ability to guide 
one's learning (Benson & Voller, 1997), has been used in language education in various 
ways to fit diverse contexts. The degree of attention placed on various elements 
influencing the learning setting frequently determines how autonomy is understood. 
These variables might include the learners' knowledge, aptitude, attitude, and 
motivation, as well as the different learning limitations imposed by the learning 
environment, such as curricular requirements, teaching and learning techniques, and 
institutional control. 
 
3. Research Methodology 
This research was conducted during the COVID-19 pandemic in the academic year  
2020-2021  at the University of  Tlemcen. Descriptive and analytic research 
methodology and tools were used to assist us in performing this study. It is based on 
information gathered from thirty-nine (39) Master 2 EFL students who completed an 
E-questionnaire. An interview with teachers would have been a great addition, but 
unfortunately, due to the terrible situation, we were in with COVID-19, particularly 
Delta Variant. We had at least five (5) teachers, but none of them responded to our 
emails, so we had to cancel it, which resulted in some limitations in our research. 
The University of Tlemcen also opted for Microsoft Application 'Teams' to be used as 
an online application for distance learning. Higher hierarchy imposed different online 
apps without caring about the cost and the impact on teachers and students. Several 
research questions were raised: 

1. What online teaching reality means for them? 

2. Does COVID-19 lockdown affect the learning process? 
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3. How does distance learning enhance students' autonomous learning aptitudes 
during Covid-19? 
 
4. Data Analysis 
The data collecting and processing procedure is critical in determining and analysing 
the present situation. In the current study, data comes in various ways, including 
measurements and survey responses. Thus, students' E-questionnaire was used to 
illustrate autonomous learning during The COVID-19 Pandemic, to understand better 
what is happening in the E-learning situation under study, and to identify the factors 
affecting the situation positively or negatively. 
 
How would you describe distant learning during Covid context?   

Table 1- Students’ Description of their Attitudes towards Teams Application 

Responses Percentage Number of participants 

Easy access to learning documents 38,46 15 

Difficult access to learning 
documents 

15,38 6 

Ability to study at home 23,07 9 

Ability to contact the teacher 12,82 5 

Others 5,12 2 

  

Less than half of the participants (38, 46%)  find it easy to access learning documents, 
while 15, 38% seem difficult to them. 23, 07% find the Team's valuable platform since 
they can study at home, and only 12, 82% declare they can contact the teacher via the 
application directly. The rest of the respondents mention other positive reasons for 
using Team's platform, such as retrieving grades and organising review sessions 
whenever necessary. 
 
Do you find online courses fruitful? 

Table 2- Students’ point of view about online courses. 

 

The results shown in the above table indicates that half of them (53, 84%) consider 
Online session beneficial, while half the other (46, 15%) disagree entirely. 

Do you think that E-learning was appropriately applied during Covid-19? 

Table 3 - Students' views about E-learning application during Covid 19. 

Responses Percentage Number of participants 

Yes 53,84 21 

No 46,15 18 
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Responses Percentage Number of participants 

Yes 23,07 9 

No 76,92 30 

           

76, 92% is the percentage of participants that think E-learning was not appropriately 
applied during covid-19, in contrast to 23, 07%. 

 Which learning situation do you prefer? 

Table 4-Students’ opinions on their preferred learning situation. 

Responses Percentage Number of participants 

Entirely face-to-face courses 66,66 26 

Entirely online courses 2,58 2 

Hybrid 

 

 

50% face-to-face) 

30,76 12 

       

Most of them declared preferring onsite courses, with a proportion of 66, 66%. On the 
other hand, 30, 76% are more interested in having hybrid classes. Whereas only 2 (2, 
58%) like entirely online courses. 

What are the challenges that you face in E-learning? 

    Table 5-Students' description of the challenges faced throughout the e-learning experience. 

Responses Percentage Number of participants 

Difficulty in adaptation to the 
learning system 

12,82 5 

Lack of digital skills 15,38 6 

Technical problems 38,46 15 

Lack of self-discipline and 
motivation 

41,02 16 

Uncomfortable environment (at 
home) 

10,25 4 

Lack of social interaction 15,38 6 

 

Because participants are confronted with many challenges simultaneously, with a 
percentage of 41, 02%, lack of self-discipline and motivation take the lead as most 
challenges faced by participants. Then 38, 46% face technical issues. However, 15, 38% 
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lack digital skills, and the same percentage of participants lack social interaction. With 
12, 82%, the respondents cannot adapt to the online learning system—the rest (10, 25%) 
mention being in an uncomfortable environment (at home). 

What are the opportunities that distance learning offers you? 

Table 6: Students' opinions on the opportunities provided by distance learning. 

Responses Percentage Number of participants 

Accessibility to online 
materials 

15,38 6 

The flexibility of time and 
space 

15,38 6 

Comfortable environment 17,94 7 

Freedom and autonomy 17,94 7 

Learning in your style 33,33 13 

Ability to record lectures 
and meetings 

33,33 13 

 

As seen in the above table, students have different opinions and choose multiple 
options. Therefore, we can see that the majority of students, with a percentage of 33, 
33% choose the ability to record lectures and meetings and learn using their styles as 
the primary response. Freedom, autonomy, and a comfortable environment are the 
most selected option with 17.94%, while access to online materials and time flexibility 
and space are selected by 15.38%. 
 
To sum up, the main points are identified: 
- There is a lack of internet access in different time zones or even the inability to pay. 
- The lack of training; neither teachers nor students have previous experience 

teaching online or at distance learning. 
- They both discover new approaches to teaching and learning all of a sudden 

without being prepared. 
- Teachers must cope with different learning styles (visual, auditory and verbal, 

physical, logical, social and solitary) to prepare for online lectures. 
- Challenging factors affecting the learning process (Cognitive, motivational, 

affective, and social factors, as well as anxiety and self-esteem. 
- Most of the students are UNRULY during online sessions. 
- Lack of interaction. 
- The home learning environment is less supportive than the classroom. 
- Relying on teachers’ assistance and feedback. 
- The majority of students think that such courses are voluntary (NOT required to 

attend). 

It is worth mentioning that the study had some limitations. The following case study 
is an attempt to investigate autonomous student aptitudes in e-learning using 
qualitative and quantitative methods, indicating that using an E-questionnaire for 
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various data sources may not be sufficient for such studies, as teacher interviews are 
still required to investigate teacher attitudes. However, due to the lockdown and 
health problems during the COVID-19 pandemic, the second research tool has not 
been implemented, and the data gathered through the E-questionnaire may have some 
influence. As a result, it is critical to recognise that the interview will be a critical 
instrument for furthering the present research. The data provided on teachers are 
purely descriptive of the situation I experienced as a teacher in this department and 
through google meetings with colleagues while preparing the online lectures. 
 
5. Conclusions and Recommendations 
Due to the lockdown, most education systems have been forced to create alternatives 
to face-to-face teaching and learning. Many educational systems shifted activities 
online to ensure that instruction could continue even if schools were closed. Compared 
to the alternative of not going to school, online learning has been a valuable tool for 
continuing to build skills during school closures. However, there are still concerns that 
online learning may have been a sub-optimal substitute for face-to-face instruction, 
particularly in the absence of universal access to infrastructure (hardware and 
software) and inadequate teacher and student preparation for the unique demands of 
online teaching on them. Students can overcome some of the possible obstacles 
provided by online learning by developing strong attitudes toward autonomous 
learning, such as keeping focused throughout online sessions or retaining appropriate 
motivation. They are also critical in assisting students in efficiently using information 
and communication technology (ICT) and getting used to the most emerging learning 
tools.     

Our findings are particularly relevant in light of potential school closures in the event 
of future crises. However, they may also help student design viable concepts for future 
blended or online learning. Our research highlighted the importance of Self-Regulated 
Learning (SFL) in autonomous learning circumstances, such as remote learning. As a 
result, fostering SRL should be a top focus in the physical classroom and online 
education. SRL can be helpful in various ways, including assisting students in setting 
goals and scheduling their time and assisting them in monitoring their progress by 
asking probing questions. 

Assisting students in setting and achieving attainable objectives helps them to gain 
valuable experience. Introducing accountability partners may help students form 
stronger social bonds while motivating them to stick to their objectives. In our study, 
students in both the high and low perceived competence groups indicated a need for 
clear and thorough task and assignment instructions. Teachers should give clear 
directions, provide explanations when required, and, if feasible, be accessible to 
answer inquiries.  

Furthermore, many students were overwhelmed and perplexed by the variety of 
communication channels utilised for e-learning tasks and the various delivery modes 
employed by professors. As a result, there will be improved collaboration among 
instructors in terms of platforms and decentralisation. 
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Furthermore, timely and courteous feedback can help students' self-efficacy and 
motivation, as well as the teacher-student connection. Some students indicated a need 
for social interaction, hampered by the COVID-19 confinement. As a result, boosting 
social contact by offering possibilities for synchronous (e.g., video conferences, virtual 
reality) communication is a good idea. On the other hand, online communication has 
disadvantages and must be mediated by teachers to attain its full potential. Finally, 
even though digital learning has been supplementing conventional learning for years, 
most instructors were unprepared for the COVID-19 rules' rapid transition to distant 
learning. It is not only about sharing knowledge via the Internet. Online teaching 
involves more than just moving traditional courses to a digital environment; it 
necessitates the development of specific abilities by both teachers and students. 
Teachers should be better prepared and supported for distance and online education 
immediately.  

Although distance learning, especially emergency learning in a crisis like COVID-19, 
poses obstacles for students, instructors, and parents, Self-Regulated Learning (SRL) 
skills and intrinsic solid drive may operate as protective factors, promoting not just 
learning achievement but also student well-being. Moore (2012, 1993, and 1989) 
emphasises the importance of learner autonomy in promoting self-directed learning 
and accountability for learning objectives. We realized that allowing students to 
exercise liberty also allowed them to express creativity in ways that a more regulated 
or directed environment did not. 

For students, the autonomy that fosters creativity is not always straightforward. Self-
directed learning might be complex for some students because they are accustomed to 
receiving all directions and instructions from the "teacher." Students must be self-
motivated, engaged, and driven to learn without the direct presence of their peers or 
professors. We discovered that we needed to give additional scaffolding for students 
uncomfortable with self-directed learning. 
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Abstract  
Covid 19 forced lecturers and students to accept that inspirational and beneficial 
teaching and learning does not necessarily rest within the four walls of a lecture hall. 
When higher education institutions had to transition rapidly from face-to-face to 
online education, social media platforms became a powerful catalyst for effective 
teaching and learning. Undoubtedly social media platforms have influenced our lives 
in an unprecedented manner. It has also altered the teaching and learning landscape 
by taking on an innovative role in online education. This investigation explored 
students' experiences of learning module content via TikTok. TikTok was adopted as 
a teaching tool because it is considered an appealing social media platform for Gen Z 
users, with its central attraction being short video content. This investigation primarily 
relied on Bandura’s social learning theory as the theoretical lens applied to the data as 
it points to the importance of an individual’s self-regulation and the external situation 
in terms of learning. It also offers an alternative view of social learning by seeing it as 
situated in communities of practice. Through a qualitative inquiry, teacher education 
students' reflections on being taught using TikTok were gathered. Evidence from the 
survey administered to 80 students strongly suggests that TikTok offered an efficient, 
fun, and exciting way of gaining unlimited access to learning content. It also enhances 
retention and creativity, making it a suitable 21st-century teaching strategy that 
promotes self-directed learning. It is a perfectly suited social media platform for a 
generation that prefers to consume content via rich video formats that act as 
confidence boosters. Hence making it an innovative teaching tool that encourages a 
new form of social learning. 
 

Keywords: social media,  (TikTok),  teaching and learning, social learning theory. 
 

1. Introduction  
COVID -19 has affirmed the global volatility, uncertainty, complexity, and ambiguity 
(VUCA) in all spheres of life (OCED, 2018). Harder et al. (2020:2) state, "Its lasting 
global effects have significantly expanded the implications and concreteness of this 
term for the millions whose lives have been completely transformed in a matter of 
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days." The COVID-19 pandemic rapidly changed the world's teaching and learning 
landscape. Schools and higher education institutions abruptly shut down their 
campuses and moved to remote teaching and learning. This overnight migration to a 
remote environment also exposed the limitations of traditional instructional 
approaches as teaching and learning. An environment heavily reliant on technology 
suggests curricular transformation and calls for social and technological innovation. 
Students who once were on the receiving end of education became the catalyst for 
changing teaching and learning. Forcing higher education institutions to acknowledge 
the students' digital native nature and access to technology and see this as a unique 
survival opportunity and enabler to proceed with teaching and learning despite 
lockdowns and social distance restrictions. 
 
We have become acutely aware that the nature of the student (Gen Z and beyond) 
demands that teaching and learning occur in ways different from the past. This 
generation of learners can use the internet and a technological device such as a 
smartphone, laptop, or tablet to express themselves. Coupled with this is the need to 
ensure student retention and interest within a module, thus offering an opportunity 
to introduce exciting and alternative teaching strategies, one of which was using social 
media. Using social media in education can allow students to access valuable 
educational information quickly, in fun, and conveniently. Social media may also 
improve communication skills, provide immediate access to timely information and 
create social networks for learning. Gikas and Grant (2013) suggest that despite a 
physical boundary, social media still provides an excellent e-learning educational 
opportunity where students can collaborate academically and access course content 
and tutors. 
 
The main aim of this inquiry was to explore how introducing a social media platform, 
namely TikTok, in a second-year module on assessment for learning in a teacher 
education programme (B.Ed) would influence students' learning under remote 
learning conditions. Under the assumption that social media is not to be considered a 
distractor to effective pedagogy but an enabler of learner-centred e-pedagogy, TikTok 
was adopted as a teaching tool. TikTok is currently one of the fastest growing apps, 
with over an estimated 1 billion users whose average daily usage is at least an hour. 
Also, it is considered an appealing social media platform for Gen Z (most users are 
between 14-30 years old), with its main attraction being short video content (about 60 
seconds). These small bites of easily digestible and fast-paced "micro-learning" videos 
(Jaeger, 2020, p. 1) appeal to this generation of diverse digital natives who have 
distinct social and cultural awareness and a strong instinct to be creative. The research 
question that framed this investigation was: "What are students' experiences of being 
taught through TikTok compared to a traditional method of teaching?" 
 
What is TikTok?  
TikTok is a social media sharing application that allows users to create and edit videos 
of about 15-60 seconds in any style they desire (Edwards, 2020:1; Jaeger, 2020:1; Su, 
Baker, Doyle, & Yan, 2020:). It is a platform frequented by tweens, teens, and adults 
under the age of 30 (Tutt, 2021:1: Roderick, 2020:1). TikTok is a free application where 
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members upload short-form mobile videos on any topic they want (Ruiz, 2020, p. 1; 
Wang, 2020, p. 2). It is currently one of the fastest growing applications, with over 1 
billion users and 800 million active monthly users (Mishra, 2020, p. 1). Research 
indicates that teens and tweens are early adopters who use the application for about 
82 minutes a day - making it an increasingly valuable technology platform for 
educators to consider (Tutt, 2021, p. 1). Similarly, Mishra (2020:1); Roderick (2020:1) 
highlight that video has become a way of learning platform which the majority of the 
teens and tweens age group prefer to use, making the application a potential tool for 
education. Klein (2019:1) confirms that the TikTok video-sharing platform is becoming 
increasingly popular with tweens and teens, and some teachers have started using it 
in their classrooms. The platform is built to make music videos, lip-sync, dance, and 
comedy shorts, but it lets the users do anything they need and is easy to use (Edwards, 
2020, p. 1; Escamilla-Fajardo, Alguacil, & López-Carril, 2021:2). 
 
Creating an excellent educational video requires knowledge and skills of camera 
operation and editing video production and an understanding of multimedia 
learning, especially the cognitive learning theory, which says for quality of learning 
experience. The designer should consider the intrinsic load of the topic, reduce the 
extraneous load, and optimize the germane load to help mentally organise the 
information presented (Escamilla-Fajardo et al., 2021, p. 2).  
 
According to Mishra (2020:2), the principles of multimedia that a compelling video 
should focus on are: (i) Coherence principle - learning is better when extraneous 
materials are excluded, and only strictly necessary content is covered; (ii) Segmenting 
principle - learning is better when content is presented in small chunks.  
 
Recent research on the engagements of the video shows that learners mostly use video 
of six or less with one concept; (iii) Contiguity principle - learning is better when 
corresponding words and pictures are presented close by, and (iv) Signaling principle 
- understanding is better when cues are used to direct learners' attention to key 
concepts. These principles and guidelines are helpful for longer videos.  
 
TikTok entails creating and sharing video content using editing tools that make it 
possible for anyone to produce near-professional results (Roderick, 2020, p. 1). For its 
usage in education, Klein (2019:6) suggests that students must be taught how to use it 
safely outside of class, including how to make the application account private.  
 
A couple of benefits are attached to using TikTok for students and educators. Tutt 
(2021:2) states that TikTok has the potential to speak to 21 st-century students 
in a way that other kinds of lessons have not talked to them.  Mishra (2020:1) 
founds that in 2019, about 98% of students saw video skills as necessary in today's 
workplace, and 86% think that today's educators must include video in their teaching. 
Edwards (2020:1) and Roderick (2020:1) state that TikTok is fun creating videos, which 
helps engage students and encourage their creativity. Similarly, Klein (2019:1) 
indicates that TikTok provides a chance for students to be creative, and it is a fun way 
for them to show what they know. TikTok also helps students condense and simplify 
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their thoughts, making the lesson easy to remember (Edwards, 2020, p. 1). It is also 
valuable for highlighting key points from a lesson as an after-class resource that 
students can view from home to help reinforce any points made in the lesson 
(Roderick, 2020, p. 2; Edwards, 2020, p. 1; Escamilla-Fajardo et al., 2021, p. 2).  
 
TikTok in the education arena makes students self-serve the gaps in their 
understanding and to have unlimited access to revisiting the bite-sized lessons 
again and again until they understand them (Edwards, 2020:2; Escamilla-Fajardo 
et al., 2021:2; Roderick, 2020:1; Tutt, 2021:3). In addition, TikTok is a platform 
students can relate to that provides several pedagogical affordances, which include: 
provision of realistic experiences, motivational influence, ability to control and 
review, and engage students as creators (Mishra, 2020:1; Roderick, 2020:2). TikTok 
afford students to work individually or together to create content that demonstrates 
their understanding of concepts, which promotes peer-to-peer teaching (Roderick, 
2020:1). It also inspires some innovative teachers and learners to share learning 
content within closed classroom groups and other schools can also get and share ideas 
(Roderick, 2020:1, Edwards, 2020:2). Creating TikTok videos an excellent way for 
teachers as well as students to connect with one another, sharing tips, events, 
assignments, tricks, and hacks (Edwards, 2020:1; Ruiz, 2020:1). TikTok platform is 
especially helpful for students who are reluctant to ask for help in class and need 
different entry points to the curriculum thereby increasing their engagement and 
participation in the teaching and learning process (Edwards, 2020:1; Ruiz, 2020:4; Tutt, 
2021:3).  
 
While TikTok videos are funny and go viral quickly, preparing them is not easy. It 
requires much creativity and effort to create meaningful messages enjoyed by many 
(Mishra, 2020, p. 1). Depending on the grade one teaches, creating a personal 
connection with students can be daunting (Jaeger, 2020, p. 2).  
 
Distraction is another challenge of using TikTok. Some parents and teachers are 
concerned that allowing TikTok in the classroom is nothing more than a distraction 
instead of promoting learning. A brief review of available content shows plenty of 
students creating videos during school hours unrelated to classwork (Roderick, 2020, 
p. 2). Teachers are concerned about privacy settings issues, as there is usually a lack 
of clarity about data use from social media platforms (Mishra, 2020, p. 1; Roderick, 
2020, p. 1). Some privacy advocates have concerns about students sharing their data 
on any social media platform because it is unclear what companies do with it (Klein, 
2019, p. 2). Furthermore, TikTok has the potential to become a bullying platform, in 
part because users can comment on each other's videos (Klein, 2019:1, 3). 
 
Theoretical Framework 
Social media has undoubtedly changed how humans experience social interaction. It 
may be defined as; "forms of electronic communication (as Web sites for social 
networking and microblogging) through which users create online communities to 
share information, ideas, personal messages, and other content (such as videos)" 
Merriam Webster online dictionary (http://www.merriamwebster.com). This 
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investigation offered the opportunity to apply Bandura's social learning theory (1977) 
and social learning within communities of practice (Wenger, 1998) to understand how 
student learning can be enhanced through social media, namely TikTok.   
 
Before Bandura, it was Rotter (1954) who suggested that behaviour is mainly acquired 
in social settings. For him, individuals behave in a certain way because of their 
situation and the expected behavioural outcomes they value. Albert Bandura (1977) 
expanded on Rotter's social cognitive theory. He presented the notion of initiative 
responses as a critical instrument in social learning, implying that learning does not 
occur in a vacuum. According to Bandura, individuals learn and imitate from 
observing and modeling the behaviour of others. For him, Social learning Theory 
meant that an individual's learning is potentially affected by themselves, peers and 
situations. According to Bandura and Locke (2003), social learning theory is rooted in 
the notion that people function as anticipators and purposive and self-regulated 
agents for their motivation and actions. Central to social learning is the individuals' 
belief in their abilities which motivates and guides their learning. Also, social learning 
theory views learning as a social process where an individual can interact within a 
situation and with peers.  
 
As Yu et al. (2010) suggest, "Peers and the situated environment exert prominent 
influences on individuals' cognition and behavior by their own vicarious 
(observational) learning from peers (e.g., observations and acquire information) and 
the situations (e.g., learning the environmental norms, cultures, policies) ."In a social 
media learning context, this is in no way different. Active engagement in constructing 
knowledge, individuals' interpersonal interaction in cooperative situations, and 
problem-solving contexts exist too. Hence, social learning theorists view learning as 
knowledge constructed socially, conversationally, and interactively. For Jonassen, 
Howland, Marra & Crismond (2008), using technology as a social learning tool 
encourages collaboration, discussion, argument, consensus, and supporting 
communication amongst such knowledge-building communities of practice. Learning 
thus becomes an internal and social process. It is, therefore, evident that social media 
platforms have genuinely expanded the borders of learning and human interaction.  
 
For this investigation, social media and social learning theory are interwoven. In this 
case, social learning theory offers a broader lens in understanding learning than a 
behaviourist or cognitive approach. The reason is that while behaviourist and 
cognitivist focus on how an individual acquires knowledge, social learning theorists 
believe that learning is a negotiated social exchange of knowledge. 
 
An alternate view also proposes that social norms influence all individual learning, 
and most learning occurs in a social context. Hence social learning should instead be 
considered a process of social change where people can learn from each other to 
benefit a broader social-ecological system (Reed et al., 2006, p. 5).  
 
Here, social learning is defined as active participation in the practices of a community 
(Lave & Wenger, 1991; Wenger, 1998). The dynamic interaction between people and 
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the environment is emphasized in constructing meaning and identity. Thus, social 
learning should enable what is learned within a smaller group of members to spread 
to a broader community of practice to which such a group belongs. Reed et al. (2006:7) 
suggest that "social learning is a change in understanding that goes beyond the 
individual to become situated within a wider social community of practice through 
social interactions between actors within social networks.” 
 
It is proposed that both theoretical frameworks are relevant, serve a useful purpose in 
our understanding of social learning, and are applied to the analysis of data gathered. 
 
2.   Methodology 
The focus of this inquiry was on students' comments about the two different methods 
of learning content, a traditional method and one incorporating Tik Tok as a social 
media tool for learning. Commonly recurring themes prevalent were identified, and 
these helped answer the research questions posed. In designing the inquiry, two tutors 
were first guided on creating TikTok clips on a particular section relating to the 
module's content. The content we chose related to formal and informal assessment 
forms. The tutors then created the respective clips. Next, we evaluated the TikTok 
clips for accuracy, creativity, and understanding. Two groups of students, each 
consisting of 40 students, were first taught the content in a traditional lecture method. 
In the week that followed, they were taught the same content by the same tutors, but 
this time they used the TikTok clips.  After that, students were asked to reflect on the 
two learning experiences by answering an online survey. 
 
A qualitative design was applied to this inquiry. Data was gathered through an online 
survey instrument by 80 purposively sampled second-year students. Using Google 
Forms, the students were asked to comment on their experience of being taught using 
a traditional lecture method compared to being taught through a social media 
platform, namely TikTok.  
 
Using a thematic approach to analyse the qualitative data was particularly suitable 
because we wanted students' experiences, views, and perceptions of teaching and 
learning ug TikTok. In using this method, reported patterns (themes) were identified, 
analysed, and reported. Hence, the data was described in rich, subtle detail (Braun & 
Clarke, 2006, p. 79).  
 
The content of the data, which was analysed inductively, determined how it was 
coded and developed into themes. The elegant three main themes are presented below 
and illustrated by relevant examples. 
  
3. Results and Discussion 
The study was qualitative and primarily employed a survey method of collecting data. 
Data were collected from 80 students enrolled in a second-year teacher training 
module on assessment for learning. In the survey, students were asked two main 
questions related to their experience of being taught a particular section of work 
through a social media platform, viz. TikTok. Secondly, their experience designing 
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their TikTok clips based on any aspect of the module content they were taught. This 
investigation was based on grounded theory (Strauss & Corbin, 1994). Data was 
reviewed, and concepts that emerged from the data were identified. These were then 
tagged with codes that succinctly summarised the concepts. After that, these codes 
were grouped into categories or themes.   
 
Benefits of using TikTok as a social media platform for teaching and learning 
The use of social media is undoubtedly affecting teaching and learning in higher 
education. During COVID-19, lecturers were forced to find innovative ways to make 
learning exciting and accessible to all students. Therefore, the affordances that social 
media offers make it an attractive tool to use in teaching and learning. 
 
A core pattern across the data was students' overall positivity toward learning from 
TikTok clips presented to them and from it. They found that it allowed them to be 
creative and, in so doing, was pleasurable or, as they described it, "fun and engaging." 
In studies by Mishra (2020:1) and Roderick (2020:2), students expressed similar 
sentiments. Most students perceived TikTok as contributing positively to the teaching 
and learning process. They were also able to learn the module content better. They 
were already motivated to do so when tasked to create their TikToks, having learned 
from the TikToks created for the module content. A majority of them remarked on the 
ability of TikTok to harness their creativity. Klien (2019:1) purports that TikTok 
provides a chance for students to be creative and is a fun way to show what they know. 
 
TikTok also allowed for instant communication and immediate sharing of content. 
Students felt a human connection with the lecturer, which was considered very 
supportive under remote teaching and learning circumstances due to COVID-19. 
Related to this was the view that TikTok embedded students' learning within the 
realm of 21st-century learning and encouraged the development of technological skills. 
They commented on how they were being trained to use social media as future 
teachers in the technologically rich classrooms before 21st-century learners would find 
themselves in the years to come. As Tutt (2021:2) also affirms, "TikTok can speak to 
the 21st-century learner in a way other kinds of lessons have not spoken to  
them.” 
 
TikTok vs. Traditional teaching and learning 
Interesting patterns emerged in analysing the data for the research question relating 
to students' experience of learning using TikTok compared to traditional teaching 
methods. While a majority of them felt the experiential learning exercise, viz. TikTok 
was beneficial; some did indicate, however, that as a result of their learning styles 
(visual vs. kinetic vs. auditory), they still preferred learning using reading, writing, 
and kinaesthetic styles. Hence, TikTok became an unfavourable tool for teaching and 
learning for such students.  
 
Overall, however, TikTok provided an alternate pedagogical opportunity to 
traditional teaching and learning. For instance, the opportunity for a functional 
interaction to occur, to motivate or inspire students, and for the students to "go back" 
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and review the content taught. Edwards (2020:2) also suggests that TikTok "can be 
watched multiple times so students can revisit the content taught when learning."  
Some students also felt that in designing their TikToks that they were challenged at 
first. This exercise seemed "more difficult" than just reading the module content and 
answering the questions set. However, after they observed their tutors' TikTok clips 
and watched others on the internet, they found it easy to create and succeed. 
 
Students also commented on traditional learning not being student/learner focussed 
and lecturer centred instead. Some felt that they felt more anxious in a formal context 
than in traditional teaching and learning offered. They also felt that the TikTok 
learning environment was informal, relaxed, and appealed to their age group. As one 
student remarked:  
 

“TikTok is a great alternative to traditional teaching as it uses modern technology to 
transmit information to learners; it is ubiquitous and allows students to learn 
anywhere. However, it is advantageous to have access to documents to refer to when 
studying (which may be considered traditional teaching. Also, the formality and 
structured nature of traditional teaching does make it easier to follow content. If there 
were perhaps a way to include some kind of reference material alongside the TikTok 
videos, this would take advantage of both the structure of traditional teaching and the 
ubiquity of TikTok videos." 

 
4. Conclusions  
Based on the results of this investigation, it was found that TikTok did make a positive 
overall contribution to the teaching and learning process. The use of social media in 
Education 4.0 necessitates pedagogical rethinking and challenges current approaches 
to how the curriculum is designed, delivered, and assessed. Chawinga (2017:10) 
suggests: "Incorporating social media in teaching works to the advantage of lecturers 
and students as it plays a supplementary role to a traditional face-to-face approach to 
teaching." Barczyk and Duncan (2011:27) also explain that "if social media tools are 
available to help better engage and educate students, they should be incorporated into 
the curriculum, not exclusively but in a supplemental fashion." This investigation 
further revealed that lecturers and students could rise to the occasion and use 
innovative ways to keep teaching and learning from faltering even under a crisis. 
Students expressed opinions that they are enthusiastic about using social media to 
learn and can use it practically and, in so doing, offer a valuable resource to their peers 
too. 
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Abstract  
The COVID-19 pandemic exposed challenges within traditional instructional 
approaches in various learning contexts, highlighting a greater need for curriculum 
transformation. With the disruption of face-to-face instruction, remote teaching, 
learning, and tutoring are proving to be pedagogic solutions for engaging with 
students to ensure the continuation of successful teaching and learning. Therefore, it 
is important that virtual experiences align with the curriculum and instructional 
approaches. This investigation aimed at exploring how tutors can introduce remote 
learning and tutoring in an undergraduate module in the Faculty of Education at the 
University of Johannesburg (UJ). We also wanted to examine tutors’ ability to 
motivate students to use their mobile devices for study purposes during formal 
tutorials. A qualitative exploratory inquiry determined how mobile devices could 
support remote teaching and learning and tutoring. Through an in-depth literature 
review, focus group interviews with five tutors, and questionnaires answered by 
approximately 400 second-year students, data was collected. Challenges that were 
identified the additional hours required by lecturers and tutors to deliver much-
needed support after hours and  only students with the needed resources and access 
could benefit from the support, the digital divide was of concern. Successes identified 
linked to students’ appreciation of the importance of implementing a tutoring system 
that fits the 21st century context. A tutoring system that is not only compliant with 
modern technological advancements but that it consistent with the global expectation 
to equip students with relevant skills. This investigation revealed that tutors could 
serve as catalysts for motivating students to use their devices for study purposes. The 
findings also revealed that there is a greater need for remote (virtual) tutoring that is 
student-centred for effective learning to occur, especially under remote learning 
conditions. 
 
Keywords: COVID-19, remote tutoring, curriculum delivery. 
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1. Introduction  
The unexpected implications of COVID-19 have forced higher education institutions 
to rethink and re-evaluate how teaching and learning should be adapted and 
conducted. Higher education institutions had to put their traditional teaching 
methods on hold and embrace Fourth Industrial Revolution (4IR) tools to ensure 
continuous teaching and learning. Universities had to adapt and explore various 
online teaching and learning platforms quickly. This included pre-recorded videos 
and PowerPoint lectures, WhatsApp group voice notes, videos and chat messaging, 
email, live and recorded BlackBoard collaborate sessions, text messaging, and 
formative assessments. Amid this dire situation, tutors incorporated several online 
platforms to support students during the uncertainty caused by Covid 19. The 
students' digital native nature and access to mobile devices created unique survival 
opportunities for higher education institutions to proceed with teaching and learning 
during the hard lockdown and social distancing protocols. It is important to note that 
for some students, the difficulties of learning from home have illuminated societal 
challenges – such as unsustainable inequalities, racial injustice, and the digital divide 
gap. Furthermore, there is much scrutiny around remote teaching and learning.  
 
An exploratory investigation with 470 second-year Education students and five tutors 
was conducted at UJ’s Faculty of Education. These students and tutors were 
purposefully selected and made up the non-probability sample. This inquiry aimed to 
understand the perceptions of tutors and students in respect of remote learning. Each 
tutor, including the assistant lecturer, was assigned to 78 students. The five tutors 
consisted of two females and three males aged between 20 to 40 years old. This large 
purposive sample was used to generate more robust results and greater significance 
from the data and facilitate more straightforward generalizations about the sample.  
 
After an in-depth review of the literature, we conducted focus group interviews with 
tutors and requested that students complete a questionnaire. We hoped that the data 
would provide insights into tutors’ remote interventions during COVID-19 and 
students’ use of mobile devices in tutorial activities. We also anticipated that this 
inquiry would provide us with more nuanced insight into aspects of the tutorial 
system at UJ.  
 
We assume that curriculum delivery during the lockdown period can be achieved if 
we have a nuanced understanding of remote learning and recognise a greater need for 
remotely tutoring by following a remote student-centred approach alongside a 
technology-based pedagogy. The successful implementation and adaptation of these 
new norms within the higher education context allows for the continuation of teaching 
and learning and prepares tutors and students for pandemics that might strike in the 
future, with the associated unexpected challenges.  
 
To this end, we aimed to explore the ability of tutors to teach successfully and act as 
mediators through remote tutoring and learning. We sought to answer the following 
research questions: 
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1. How do tutors navigate learning in remote tutoring contexts?  
2. What are the students' and tutors' perceptions of remote tutoring and learning?  

 
We set out to achieve the following objectives: 

1. To explore the perceptions of tutors and their experiences of navigating remote 
tutoring and learning; and 

2. To examine the perceptions of students and tutors of remote tutoring and 
learning. 

 
The impact of COVID-19 on education and training in institutions of higher 
learning 
The COVID-19 pandemic illuminated the challenges within the traditional 
instructional approaches and highlighted a great need for curriculum transformation 
in higher education institutions. It became evident that with the pandemic came a 
sense of unpreparedness, as we were primarily reliant on traditional teaching 
methods. Many of the challenges identified were embedded within the face-to-face 
activities and the associated learning outcomes (Sahu, 2020). During the lockdown, 
we became acutely aware that face-to-face instruction is no longer the only primary 
mechanism for conducting and creating successful teaching and learning 
environments. Therefore, education and training in higher education institutions need 
to be re-aligned and reimagined to avoid further chaos, especially during uncertain 
times. 
 
According to Wangenge-Ouma and Kupe (2020, p. 7), "for universities to secure long-
term success and vitality, they must adjust to their organizational environment 
changes." The long-term and short-term effects, changes, and challenges need to be 
carefully considered with innovative responses and strategic considerations to avoid 
turbulence and instability.  
 
Past unrest experienced at universities, such as student protests, was primarily a result 
of uncertainty. Such uncertainty leads to anxiety and stress, which may negatively 
affect performance (Cameron, Kim & Whetten, 1987). COVID-19 has thus brought 
with it the likelihood of turbulence, but higher education institutions are forced to 
continue the academic year to ensure effective teaching and learning still occurs. 
 
Teaching and learning remotely 
The question that all higher education institutions have been asking since the outbreak 
of COVID-19 is: How do we continue teaching and learning while facing the threat of 
a lockdown? According to Huang et al. (2020, p. 16): 

“Governments and education providers need to further promote the 
construction of the educational information, considering equipping 
educators and students with standardized home-based teaching and 
learning equipment, conduct online training, and support academic 
research into online education, especially education to help students 
with online learning difficulties.” 

 

34



Considering various changes, risks, and suggestions, higher education institutions in 
South Africa have adopted and implemented remote teaching, learning, and tutoring 
to survive the storm. 
 
Remote teaching and learning brings an element of contact within a distance-learning 
context and ultimately makes a physical contactless experience less contactless as the 
virtual presence becomes more meaningful. During the pandemic, teaching and 
learning remotely, was evident in higher education institutions and will remain 
relevant post-COVID-19. To ensure the continuation of successful teaching and 
learning, an alignment of these contactless, remote teaching and learning experiences 
with curriculum and instructional approaches is required.  
 
The transition from the traditional face-to-face methods to online remote methods and 
the continuation thereof calls for the adaptation and transitioning to a relevant 
technology-based pedagogy that informs curriculum delivery. This transition filters 
through the teaching, learning, and tutoring processes within the remote teaching and 
learning context. 
  
The shift to “remote” learning and tutoring  
The terms “online” and “remote” are used interchangeably – but according to Hodges 
et al. (2020), online teaching, learning, and tutoring are embedded in educational 
software that provides educational support.  
 
Higher education intuitions rely on the learning management systems (LMS) 
primarily to communicate online with students – such as MOOCs and BlackBoard – 
where content can be personalised, with a focus on the specific needs of the student(s). 
On the other hand, remote teaching, learning, and tutoring are aligned with active 
screen sharing between an educator/tutor and the student(s)/tutee(s). It can be done 
through remote channels such as Zoom, Skype, MS Teams, and BlackBoard 
Collaborate as well as through social media applications such as LinkedIn, Facebook, 
and WhatsApp. 
 
Tutoring amid COVID-19   
Tutors too needed to be relevant by adapting to innovative ways of tutoring because 
of the disruptions brought about by COVID-19. Previously, as indicated in Figure 1 
below, the UJ's tutor system was primarily focused on traditional face-to-face tutoring 
in one-on-one consultations and group tutorials.  
 

 
Figure 1 - Traditional tutoring system (Source: Robertson, 2019) 

Tutoring

One-on-one Consultations

One-to-many Tutorials
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Remote learning brought a sense of urgency as an immediate remedy for the current 
dilemma and threat to the continuation of education. Tutors now replaced the 
traditional tutoring model depicted in Figure 1 with one-on-one emails and group 
tutorials via a learning management system, BlackBoard. Tutors are at the frontline 
since students see them as the "first port of call," Ultimately, they steer the teaching 
and learning environment in various directions. According to a report published by 
the UJ (2020), the institution’s tutors have become “e-tutors” overnight and provide 
invaluable support to students.  
 
A “remote” student-centered approach 
The anxiety and uncertainty within the current context call for additional support, 
guidance, and clarity for students. A “remote” student-centred approach gives 
students clarity in the face of a sudden change of environment and procedures to 
avoid turbulence and chaos for an institution. Our firm belief is that successful and 
continuous teaching and learning during the current lockdown period is dependent 
on tutors. A remotely considered student-centred approach is emphasised within the 
remote tutor system as a vital tool to manage a potential turbulence trigger for the UJ. 
The university negotiated zero-rated data support between midnight and 05h00 to 
facilitate online learning. However, this was problematic for some students, who 
could only access online information through WhatsApp during the day and 
BlackBoard from midnight. Tutors bridge this gap by offering student-centered 
approaches that exceed the traditional tutor appointed times. 
 
Challenges faced when teaching and learning remotely.  
Universities in South Africa considered the data implications and granted zero-rated 
support to access the learning management system, Black Board. A challenge 
identified by the UJ was that the data made available through a “night owl” 
provisioning, which is between midnight and 05h00, limited optimal use by students. 
As a result, they could only access online information through WhatsApp during the 
day and on the online learning platform, BlackBoard late in the evenings. This meant 
that the lecture and tutorial content could be pre-recorded and was accessible for 
longer, but lecturers and tutors had to deliver much-needed support after hours. Even 
in this regard, the digital divide was of concern. The socioeconomic and location-
based digital divides in South Africa are evident (Robertson, 2019). Making devices 
available to vulnerable students was necessary to save the academic year and address 
the digital divide gap (University of Johannesburg, 2020). 
 
Furthermore, this uncertainty created confusion and anxiety among students. They 
feared that their studies would be compromised. They were also worried that COVID-
19 might determine how soon they would be able to complete their studies. Other 
aspects that they were anxious about are the financial impact of COVID-19, the 
increasing infection rates, the effect that isolation would have on their studies and 
safety concerns for family members – they also contended with feelings of depression. 
Amid these concerns and fears, students appreciated the importance of implementing 
a tutoring system in the 21st century. One that would not only be compliant with 
modern technological advancements and consistent with the global expectation to 
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equip students with skills (Robertson, 2019). Also, to ensure that a robust online 
presence from tutors to represent the institution through a remote student-centred 
approach was implemented to support them during times of uncertainty.   
 
A pedagogy associated with remote learning will differ from the traditional 
pedagogical approach. The transition from traditional face-to-face and online teaching 
and learning methods to remote methods calls for adaptation and transitioning to a 
technology-based pedagogy that is suitable and informs curriculum delivery. The 
transition filters through the teaching, learning, and tutoring processes within remote 
teaching and learning contexts. It integrates learning strategies such as collaborative 
learning, bring-your-device, and learning-by-doing. These processes are further 
aligned with the theoretical lenses used in this investigation. 
 
Theoretical framework  
We used the concept of Communities of Practice theory (CoP) as proposed by Lave 
and Wenger (1991) as the theoretical framework to explain the tutoring process and 
examine the design of context-aware functions that are necessary for remote learning. 
CoPs are formed when individuals come together for a common interest, regularly 
interacting while focusing on a shared problem and learning from each other (Wenger, 
1998). The same interests and similarities, dialogue, and group learning create 
opportunities for collaboration, provide individuals with opportunities for problem-
solving, and strengthen the formed communities of practice. We took a deeper look at 
the CoP from a virtual perspective to fully comprehend the remote tutoring and 
learning context. We used the virtual communities of practice lens and focused on a 
professional community, who, in this case, were the students.   
 
Virtual Professional Communities of Practice 
The concept Virtual Professional Communities of Practice (VPCoP) is embedded in 
CoP, is based on information systems, and focuses on a professional field. Using 
information and Communication Technologies (ICTs) – such as the Internet, to 
support ongoing interactions, CoPs have become increasingly virtual (VPCoPs). This 
frees their members from the limitations of time and space. Secondly, CoPs, according 
to Wenger (1998), are small, tight-knit groups involved in intensive and sustained 
interactions around a shared practice. Online and remote communities can quickly 
form large groups that do not align within tight-knit contexts. The ties among 
participants in large groups are almost non-existent and often anonymous collectives 
that cannot equal the strong relationships that characterise CoPs.  
 
Secondly, a community is an environment where members share knowledge and 
collaborate through information systems without geographical frontiers. The 
geographical distance diminishes as information and communication technologies 
bring individuals together and bridge spatial and cultural divides (Nistor et al., 2013). 
A new culture has emerged in teaching and learning, more explicitly so now, because 
of COVID-19. For the successful sharing of knowledge within a CoP, all members need 
to contribute by engaging in activities such as posting questions on discussion boards, 
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sending voice notes, engaging in live chats, and sharing videos and publishing 
content. 
 
Critical features of CoP virtual tutorials 
The CoP characteristics involve “a shared domain of interest (the domain), 
engagement in mutual learning and knowledge sharing (the community), and shared 
inventory of resources (information for the practice)” (Wang & Ma, 2017, p. 21). 
 
A shared domain of interest  
The COVID-19 pandemic has necessitated a shift for Teaching Studies 2 B (TST20B2) 
students from the face-to-face environment to a remote context. The tutorial 
discussions became their primary source of knowledge of the module.  
 
Mutual learning and knowledge sharing 
Learning remotely is embedded in Vygotsky’s (1978) belief that the act of students 
collaborating in a remote context to construct new knowledge results in social 
cognition. Members of a VPCoP can support and challenge each other with shared 
knowledge and adequate and relevant knowledge construction. These are presented 
as the main dimensions – since the sustained engagement between groups of people 
will eventually create a CoP (Wenger, 1998). This would consist of members' practice-
related interactions and collaboration to solve problems, develop valuable artifacts, 
and discuss relevant issues. The area of knowledge that brings members together 
gives them a distinct practitioner identity. It also identifies critical issues and problems 
they need to address.  
 
Shared resources inventory  
A shared inventory refers to the information shared. Students can share information, 
ideas, and viewpoints online (during live tutorial feeds) and offline (accessing audio 
PowerPoint slides or BlackBoard Collaborate recordings) in the remote learning-
focused context. Engaging in discussions through the Internet and the WhatsApp 
forums on their mobile devices provides valuable tools for sharing information (Ali, 
2017).  
 
Experiences of members in a community 
CoPs are informed by the authentic life experiences members bring to the learning 
spaces. The activity that members participate in, which results in learning within a 
CoP, is facilitated by the member's collective interactions and relationships with 
others (Lave &Wenger, 1991, p. 51). The shared experiences from both students and 
tutors strengthen the community. 
 
Mediating tools 
Mobile devices (smartphones, tablets, and laptops) enable students to learn remotely 
by exploring their world using technology. The VPCoP is formed through BlackBoard 
and WhatsApp and allows students to create VPCoP that supports conversations in 
remote learning environments. Tools and mediating artifacts include writing, reading, 
watching, and holding discussions.  
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Decision-makers 
Members of the VPCoP are students and tutors. The role-players within the tutorial 
environment are tutors (senior tutors and tutors in general). The lecturer is at the top 
of the hierarchy – but has minimal influence in the interactions – since the focus is 
primarily on tutors as leaders of tutorials and critical players in remote learning. 
Leaders can support practice and rules. Tutors in this context are considered content 
experts, and through their experience, they can help both the practice and set rules. A 
tutor's life cycle ends when there is no longer a need to serve the community.  
 
2. Methods 
Participants 
Through purposeful and complete sampling, the entire population of 470 
undergraduate students registered for the Teaching Studies 2B module and five tutors 
was examined. Each tutor, including the assistant lecturer, was assigned to 78 
students. The five tutors consisted of two females and three males aged between 20 to 
40 years old. This large purposive sample was used to generate more robust results 
and greater significance from the data and facilitate more straightforward 
generalizations about the sample.  
 
Design 
Data collection instruments included focus group interviews with tutors and 
questionnaires administered and answered by 400 students. These students and tutors 
were purposefully selected and made up a non-probability sample. This inquiry 
aimed to understand the perceptions of tutors and students in respect of remote 
learning. 
 
Materials 
Data collection instruments included focus group interviews with tutors and 
questionnaires administered and answered by 400 students. This inquiry aimed to 
understand the perceptions of tutors and students in respect of remote learning during 
the Covid -19 pandemic.  
 
Procedure 
Through a qualitative explanatory case study, we examined tutorials and remote 
learning at a deeper level to provide insights into how students make meaning of their 
tutorial experiences, how they construct their worldviews, alongside the importance 
they attach to their experiences. This approach describes the occurrences found in the 
data that provide insights into students' behaviour in the tutorial setting and how this 
relates to remote learning at higher education institutions.   
 
3. Data analysis and discussion of the findings  
The findings identified through the focus group interviews and questionnaires gave 
way to recurrent themes such as the subject (the technology user/student), tools 
(remote learning technology), and object (knowledge and skills).  
 
These elements are identified within a community, and then thematically analysed 
data suggest that tutors can successfully integrate a technology-based pedagogy when 
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the need arises. In the tutorial discussions, within the virtual spaces created through 
the BlackBoard Collaborate platforms (live video feeds, recording options, and text 
chat options), as well as the WhatsApp platform (shared video recordings, voice notes, 
and text messages), the tutors developed a range for dialogue and engagement. 
Common and shared interests were emphasised in the mix of Generation Z and 
Millennials. The recurring themes identified and further discussed are as follows: the 
convenience of mobile devices and bring-your-own-device, the tech-savvy student 
population, power struggles between tutors, and lack of attendance to tutorials and 
consultations.  
 
The convenience of mobile devices 
Tutors supported the convenience of having a learning tool in one’s pocket. Mobile 
handheld devices such as mobile telephones, laptops, and tablet PC technologies have 
evolved. These devices have become smaller, lighter, and more convenient to carry 
with time, making them conducive to learning (Alsaadat, 2009). Tutors echo through 
their experience, the convenience of the mobile device, and its positive influence on 
the tutoring process. Tutoring in its traditional context is perceived as tutoring from 
the front of the lecture venue on a one-on many or one-on-one basis, as depicted in 
Figure 1 above.  
 

Tutor 5 (said): In terms of my experience, we are expected to run 
weekly tutorials and consultations. That is what the job requires. 
The lecturers can change things here and there because of their 
expectations of the module, but its mode or less is the same. We will 
have assignment submissions and marking, etc. These are standard 
across modules. Some of the modules might have oral presentations 
as an assignment, and some might have written essays, but the tutor 
job or layout is basically the same.  

 
The data revealed that the tutors had a sense of mobility with mobile devices during 
the tutoring activity. 
 

Tutor 5 (commented): "I have access to the students while 
traveling."  
Tutor 1 (elaborated): Our devices carry so much information and 
gives us access to applications and emails and essential data when 
and where we need it instantly.  

 
From a student's perspective, having a device makes student life more manageable. 
From a tutor's perspective, having a device makes the job easier. Many students and 
all the tutors responded that they had a device that would make mobile learning 
approaches possible, including handheld computers and mobile telephones, and other 
devices that draw on the same set of functionalities (Traxler, 2007).  
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Bring-Your-Own-Device 
The bring-your-own-device (BYOD) initiative supports remote learning and gives 
students access to tutorials – which has become a crucial element in continuing the 
academic year. Despite this advantage, 6 percent of the students still did not have 
personal devices for tutorial purposes because they did not own a device or it was 
lost, broken, or stolen.  
 
One way of overcoming this hurdle was for the institution to keep to its promise and 
provide for the vulnerable students who did not have devices (University of 
Johannesburg, 2020). This was done to ensure equal continuation for all students and 
avoid turbulence (Cameron, Kim & Whetten, 1987; Wangenge-Ouma & Kupe, 2020). 
 
Tech-savvy student population 
The data also revealed that the students’ demographics ranged from 78 percent 
Generation Z and 22 percent Millennials. Generation Z students born after 1995 
constituted the majority of the sample (78%). The students born between 1980 and 
1995, known as Millennials, were in the minority. These students share a common 
digital interest because they are digital natives and tech-savvy.  
 
                             

 
Figure 2 - The student population for the Teaching Studies 2 B module 

 
The findings further revealed that the Millennials are phasing into the workplace and 
the minority represented in this study. Even though Gen Z students were in the 
majority in the online tutorials, both generations are techno-savvy and would 
comfortably be able to participate in mobile learning activities. The tutors also shared 
their year of birth during the focus group interview; they revealed they were generally 
peers to the students and had similar interests and learning needs.  

 
Tutor 1: "I am a Millennial student," respectively.  
Tutor 4 (responded): “I am Generation Z” and respectively.  

 
The relevance of mobile devices for mobile learning was further emphasised since the 
general feeling of tutors portrayed that a change in the tutoring process was needed 
to improve tutoring. 

41



Tutor 2 (responded): Changing how we tutor to fit our context and 
students' needs is impressive. It means that we are providing a 
service that is appreciated and needed. I am there because I have 
something to offer. If I cater to it so that they can value it, they will 
see my worth as a tutor. Mobile learning created that opportunity 
to package our service differently.  

 
Both Generation Z and Millennials fill the tutorials, a mixed group, although they have 
different learning needs primarily driven and influenced by technology (Pearson, 
2018). Ultimately, the goal of tutorials is for tutors to simplify concepts. If the students' 
learning needs are not met, the tutorial will be unsuccessful. Understanding the 
student demographic to consider their learning needs is crucial for this investigation. 
 
Power struggles between tutors and students 
Findings revealed that students' perceptions of tutors before the implementation of 
remote tutoring were that the tutors were not taken seriously. This was because they 
were regarded as peers with additional skills and training. Students did not appreciate 
a fellow student delivering content and often viewed the tutor as a peer. Still, the 
tutor's behaviour can be perceived or experienced as that of the lecturer. The tutor 
training widened this gap. Additional acquired skills gave the tutor, who may in one 
context, have been a peer to the students, now a level of superiority. It was evident 
that the power struggles between tutors and peers widened when tutors received 
tutor training.  
 
Tutors did not have control over their tutorial spaces before the inclusion of mobile 
learning: 

 

Tutor 2 (Commented): “It is the frustrating part of tutoring. When 
you stand in front of students talking to yourself”. 
Student 10 (Commented): “Tutorials are a waste of time; the tutor 
stands in front of the venue talking and has no idea if I am even 
listening… I guess it’s the same in lectures too”. 

 
This imbalance is demonstrated in Figure 3 below. It was important for tutors to find 
a balance to reach the students and make learning more effective. 
 

                                     

Figure 3 - Striking a balance between student and tutor relationships 
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In this investigation, the playing fields seemed to even after remote learning was 
introduced. Tutors assumed new tutor personas that considered them more like peers 
in support during the pandemic and continuity of learning, rather than tutors those 
fellow students are trying to control or act superior over. Besides, students embraced 
remote learning contributions because tutors introduced the concept from a peer tutor 
perspective—the mobile learning perspective allowed for successful remote tutoring. 
Tutors, too, became more approachable, accessible, and communicated easily as peers. 
 
Lack of attendance at tutorials and consultations  
The interviews and questionnaires revealed the lack of attendance before the 
implementation of mobile learning. The tutorial attendance, as well as consultations, 
fluctuated and were not productive when attendance was poor. Poor attendance was 
linked to the need for zero-rated data access and challenges identified regarding 
connectivity and access to devices. 
 

                                     
                           Figure 4 - Striking a balance between remote tutoring and learning space 

 
The imbalance illustrated in Figure 4 relates to the push and pull factors within the 
remote learning and tutoring context that ultimately will affect teaching and 
assessment opportunities. We considered the two features of remote learning: (a) 
access to data and (b) access to a compatible device. It was found that students 
struggled to transition and remotely access the BlackBoard LMS during the day due 
to the evening zero-rated data granted. Students who needed devices had to contact 
the institution to obtain support and access to devices.  
 
As some researchers have noted, mobile devices interact with our environments, and 
immobile objects respond to individuals constantly on the move (Krumm, 2018). Thus, 
these mobile devices enhanced the learning experiences of students but also became 
the object of learning. The implementation of remote learning opened a window into 
the virtual space for learning. Tutors incorporated online discussions amidst the 
scepticism. Thus, remote learning technologies have become catalysts in transmitting 
and conveying information. The results also revealed that students preferred an 
innovative approach to learning in the form of remote learning introduced in tutorials. 
Tutors appreciated the evident change in the tutorial environment and students' 
attitudes. Their inclusion via access to WhatsApp was considered. Although many are 
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questioning the quality of learning through WhatsApp, incorporating it as a 
discussion forum has proven useful (Ali, 2017). WhatsApp was both risky yet 
relevant. Therefore, for tutors, this was to their advantage. They could use this 
platform successfully to implement remote learning. 
 
Using CoP as a lens revealed that the remote learning and tutoring approach brought 
about collaboration that resulted in meaningful and valuable tutorials in the virtual 
learning environment. Collaboration among students helped tutors overcome hurdles 
that were evident in the early stages of lockdown. These hurdles included uncertainty 
and anxiety because of COVID-19 and the related social distancing protocols, 
ineffective feedback, insufficient support, and ineffective tutorials. Students were no 
longer isolated and inactive during the continuation of remote learning. Lecturers and 
students worked together as a unit.  
 
Sharing ideas using mobile devices was the basis for structuring and presenting 
tutorials. It seems reasonable to infer that tutors influenced and encouraged Virtual 
Communities of Practice (VCoP) since they had the ability and the interest to drive 
them and thus made learning possible. In the process, students’ learning was 
deepened, fostering an authentic relationship with content. During lockdown and the 
related social distancing protocols, conversations, dialogue, and engagement could 
successfully continue to meet students' needs and pursue the institutions' goal to 
round off the academic year. It is evident from the investigation that new learning 
opportunities are dependent on technology-based pedagogies and a robust student-
centred approach. The data revealed that tutors were successful facilitators and 
builders of communities around shared learning CoP in virtual spaces. Even with the 
uncertainty and under stressful conditions, tutors created an authentic learning 
experience. Lastly, the constant connectivity and wireless participation allowed 
students to participate from anywhere and at any time. This feeds into their “fear of 
missing out” (FOMO) principle and mitigates anxiety. The data revealed that FOMO 
is no longer an issue merely because students are invariably connected online. 
 
To help tutors understand issues of discourse, we presented a model of remote 
learning within the classroom context. The model was adopted and is introduced as a 
contribution to this investigation. The aim was that tutors should become remote 
tutors, not only in a temporary sense but also in cases of crises or future pandemics, 
where they would serve as tools and continue to drive successful and meaningful 
VPCoP. In relation to both tables, the scores as they appear in both genders support 
the hypothesis tested. Males tend to score higher in ‘justice’, whereas females higher 
in ‘care’. 
 
A strategy and implementation model for remote tutoring 
Figure 6 below shows that a student’s first line of contact is the tutor. Students will 
continue to have consultation and tutorial access, but the only difference is that these 
will be conducted remotely. Students can have access to learning content and tutors 
through LMS, which is, in this case, the BlackBoard Collaborate platform. Further 
communication could be channelled through WhatsApp. One-on-one consultations 
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occur directly between tutor and tutee, using email or direct messaging and voice 
notes on WhatsApp. Group tutorials are conducted through BlackBoard collaboration 
sessions, and discussions are continued online through the BlackBoard online 
discussion threads. A change in the tutoring systems is depicted in the figure below. 

                                   
Figure 5 - Remote tutoring system 

 
Examining the findings in the context of CoP revealed that tutors played a vital role 
in the successful implementation of remote learning and technology-based 
approaches. Remote learning, using WhatsApp and BlackBoard collaborate 
discussion forums, requires thorough planning and training to be successfully 
implemented. The WhatsApp platform was used as the basis for dialogue, where 
tutors-initiated discussions online by commenting instructions, riddles, videos, or 
questions to sustain, exhaust, or lead conversations with the students online.  
 
The dialogue was encouraged through tutor support structures, with tutors 
encouraging students to respond to the activity initiated online. For remote learning 
to be implemented successfully during tutorials, planning and implementation should 
form the basis for the development of this model. Students were informed through an 
announcement from the institution leadership, faculty, and departments of the remote 
learning solution to ensure the continuation of lectures. Secure online behaviour was 
discussed to ensure that students did not comment nor post harmful content. Tutors 
had administrative rights to the WhatsApp and BlackBoard platforms and could 
report, block, and delete inappropriate comments and/remarks. After tutorials had 
been conducted, time was given to reflect on the positive aspects, but there were also 
evident tensions. 
 
The results presented in this investigation reveal that there is a favourable growing 
interest in remote learning and that there is a need for a remote-conscious tutor. Tutors 
are mainly employed to assist lecturers in reiterating, clarifying concepts, and 
performing administrative duties (Robertson, 2019; Hussain, Sheng & Zhang, 2019). Thus, 
this investigation aimed to explore the ability of tutors to contribute more to learning 
during the pandemic and lockdown conditions. It was evident from the data that 
tutors are significant players in the success of remote learning. Furthermore, they play 
a crucial role in the frontline contact with students, peer relations, their interests, new 
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technologies, and the acceptance of remote learning. The implementation of remote 
learning-driven through a remote tutoring lens had to overcome several challenges 
that both students and tutors faced – even though the pandemic affected and changed 
the world and education context as we know it. This highlighted tensions and 
contradictions in the activities of tutoring and tutorials.  
 
The research questions focused on students’ experiences, how the inclusion of remote 
learning influenced tutors, and whether a remote student-centred approach was 
plausible. The results revealed a shift in students learning in the 21st century, 
primarily due to technological advancements. This shift ought to influence and inform 
how tutoring systems function. Perhaps, under a more definitive study on the topic 
and inclusion of tutor’s ideas, this approach could have a more sustainable impact, 
especially considering a possible hard lockdown in the future.  
 
The findings revealed that several students still prefer traditional tutoring methods 
because they feel value in face-to-face contact. In contrast, others prefer traditional 
methods because they do not have mobile devices. These students suggested that 
conventional methods of tutoring should remain in place. Our view is that perhaps a 
blended learning tutorial approach that would embrace remote learning post-COVID-
19 is pedagogically and socially just. Given technological advancements, there is no 
question that remote tutoring is a viable way forward to continue successful tutoring 
and learning.   
 
4. Conclusions 
The successful implementation of remote learning using WhatsApp and BlackBoard 
Collaborate as discussion forums require extensive preparation, training, and 
planning from tutors. A dual partnership between what the lecturer offers, aligned to 
what and how tutors deliver instruction, will ensure the successful implementation of 
online tutoring. Thus, on this basis, we propose that mobile devices be incorporated 
more explicitly in both the lectures and tutorial spaces. In addition, discussion forums 
should be established in class to create a link and balance that continue in tutorials 
and remote contexts. The tutor remains a crucial component of remote tutoring and 
learning. The support and inclusion of tutors at higher education institutions are 
indispensable for remote tutoring and learning to be effective. The contribution of 
tutors remains relevant, and if given the opportunity, they can be productive to the 
benefit of the students, lecturers, and the institution. Indeed, tutors’ influence reaches 
into the future of remote tutoring and learning and remains relevant during the 
COVID-19 pandemic and beyond. 
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Abstract 
This study aimed to explore the relationship between resilience, hope, and forgiveness 
and the difference between forgiveness and hope regarding sex. The result of this study 
with a mixed method research design precisely sequential explanatory through follow-
up is to create a model that will better understand the variables being explored from a 
Filipino perspective. The participants of this study included 250 college students from a 
university and were selected through nonprobability sampling, specifically quota 
sampling for the quantitative part of the study, and 15 college students to answer the 
interview. The study used a mixed method design, specifically sequential explanatory 
through follow-up design. There were three instruments used in the study, namely: 
Herth Hope Index, Heartland Forgiveness Scale, and Wagnild and Young's Resilience 
Scale, and validated interview questions. The results suggest a significant relationship 
between hope and resilience, but there is no significant relationship between hope and 
forgiveness. Additionally, when compared based on sex, it was found that there is no 
significant difference between forgiveness and hope. In terms of thematic analysis, 
themes formed out of the participants' experiences in life about resilience include 
positivity, adaptability towards circumstances, and toughening. In terms of perception 
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of hope by the participants, faith, desire and possibility were the themes formed. Based 
on the participants' responses, two types of forgiveness have been formed, which include 
decisional and emotional forgiveness. As a person becomes more hopeful in his or her, 
he or she can also be resilient in facing adversities in life. Hope can be a source of 
resilience. However, it is not at all times that hope can influence the likelihood of 
forgiving people who have offended someone. There can be other factors that can make 
people forgive. Hope and forgiveness do not differ in terms of sex. 
  
Keywords: Resilience, Hope, Forgiveness, College Students. 
  
1. Introduction 
Individuals today are faced with negative experiences in life which can have an impact 
on their likelihood of succeeding or not and living a satisfying kind of life or a not-so-
fulfilling life. All these experiences influence our perceptions about ourselves, the people 
around us, and our future. Those individuals with a high level of resilience within them 
can recover and bounce back from difficult events encountered in life. These people can 
use humor, positivity, optimism, faith, strength, and positive emotions accompanied by 
wisdom in facing life adversities. Resilient individuals can replace negative thoughts 
with positive ways of perceiving life events with social support and an optimistic outlook 
to cope with adversities in life. On the other hand, people may think that people's ability 
to cope and be resilient can also come with the ability to forgive and move forward. It is 
hard to provide an accurate way of defining forgiveness because it is an abstract thing to 
be provided with a concrete definition. However, most people define it differently based 
on their experience of forgiving people and forgiving themselves. Forgiveness can 
involve experiences of forgiving oneself for the mistakes committed in the past. 
Forgiveness can also involve God because there are people who seek help and forgiveness 
from the Lord for them to be able to seek forgiveness for others within themselves. It can 
also involve families and society because there are people who learn to forgive. After all, 
families and societies inspire them to do so. And these are some of the reasons why 
forgiveness must be seen from a multidimensional perspective considering a lot of factors 
or components which involve cognition, emotion, affect, and behavior. 
 
Resilience as a protective factor helps prevent psychological disorders from occurring 
since resilience is a speedy recovery and a person's capability to go back to his or her 
normal daily functioning after dealing with difficulties. In other words, resilience is the 
ability of a person to remain strong despite obstacles encountered in life. However, as 
vulnerability increases, a person's resilience decreases. This is the reason why resilience 
is vital when people are exposed to situations that cause them to feel anxious, worried, 
and stressed. Resilience intervention is important in building resilience and effective 
coping strategies for a person. More so, resilience can also help build other positive life 
skills and variables such as good psychological well-being, high self-esteem, high level 
of happiness, life satisfaction, and others as such and all these things help promote good 
mental health (Bajaj & Pande, 2016; Choi & Kim, 2018; Sadati et al., 2020). 
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On the other hand, hope is the belief that whatever a person is doing can have a positive 
result in the end and that people can achieve goals in life. A hopeful person is someone 
who can still think of other alternatives when faced with challenging situations since they 
still hope that other options are possible to work. Hope is also considered a protective 
factor, just like resilience. Just like during the pandemic, hope makes people still expect 
that after the pandemic, they can still have their lives settled, they can still find jobs, and 
they can still go on with life despite their losses. Hope makes people adjust and adapt to 
different situations and still look for something positive in negative events. Hope is also 
the reason why people encompass positive expectations of things. Hope and 
psychological disorders have a negative association, meaning as a person becomes 
hopeful, he or she has a lesser chance of having psychological disorders and 
psychological symptoms  (Ahorsu et al., 2020; Ferdinand et al., 2020; Gallagher et al., 
2020). 
 
Additionally, hope is associated with the subjective happiness of a person and subjective 
well-being as well. Hope as a protective factor promotes good mental health, increases 
the positive emotions felt by people and promotes good health to a person, and lessens 
related psychological problems caused by COVID-19 and other problems experienced by 
people in their life.  (Satici 2016; Shenaar-Golan 2017). 
 
People nowadays experience a lot of pressure, stress, and life adversities. Yet Filipinos 
remain strong and resilient. They remain hopeful that things will eventually get better 
and that a certain situation that makes life hard will soon pass. People encounter conflicts 
as well and forgiveness can be a factor for someone to be hopeful and resilient and handle 
life circumstances in a better manner with a better perspective. This study primarily aims 
to explore the relationship and differences between resilience, forgiveness, and hope 
among teenagers and adults. 
 
Moreover, hope and resilience are both seen as psychological traits of people which are 
described to be stable, and it serves as a person's protective factor to guard yourself 
against negative life experiences. Hope, in addition to this, reflects a person's positive 
attitude of perceiving things with hopeful and positive expectations of outcomes relative 
to a specific situation. Individuals who happen to be hopeful exhibit a reflective yet 
realistic positive manner of thinking towards challenges in life. These people believe that 
they can reach their desired goals in life. They see problems as challenges and mistakes 
as opportunities to grow and persevere more in life. They see negativities as an 
opportunity to believe in themselves and their capabilities to use their optimistic attitude 
in creating alternative solutions to negative situations and succeed in life.  
 
Through the years, there has been an increasing interest in professionals exploring 
positive psychology. And as an educator, exploring these variables in positive 
psychology, or perhaps psychology in general, and coming up with a certain model out 
of conducting a study in the Filipino context can shed light on understanding these 
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abstract concepts and can contribute not just to our understanding of Positive Psychology 
but in Sikolohiyang Pilipino as well. The intended output for this study is a model which 
will provide a visual and verbal framework that can help readers and learners 
understand the relationship among the variables. 
 
This study aims to develop a model for forgiveness, resilience, and hope among teenagers 
and adults. Specifically, it sought to know the profile of the respondents in terms of sex 
and age, determine if there Is a significant relationship between resilience and hope 
among the respondents, determines if there Is a significant relationship between hope 
and forgiveness among the respondents, determines if there is a significant difference 
between resilience and forgiveness among the respondents in terms of sex and to know 
what themes might emerge from the participants' experiences in life about resilience, 
forgiveness, and hope. The hypotheses of this study are the following. First, there is no 
significant relationship between resilience and hope among the respondents. Second, 
there is no significant relationship between hope and forgiveness among the respondents, 
and third, there is no significant difference between resilience and forgiveness among the 
respondents in terms of their sex. 
 
In that sense, psychological resilience is conceptually defined as a person's capacity to 
maintain or bring back psychological well-being whenever a person faces life adversities. 
Resilience can also be considered as an attribute or a trait, or a process of bouncing back 
from hardships in life. Resilience is viewed in a multidimensional manner wherein the 
resilience of a person can be influenced by internal factors like cognition, personality, and 
state of the physical health of a person and external factors such as status in society and 
financial capability. Resilience is more observed in adults. Resilient individuals have 
reduced risks of developing illnesses and a lesser chance of suffering from depression 
and anxiety (McGinnis, 2018; Le et al.,  2019; Fergus et al., 2020; MacLeod et al., 2016). 
 
Moreover, as a person grows older, he or she tends to handle struggles in life differently 
since as they age, they go through a process of learning more about life which makes 
them resilient in life. It can also be true to some that as they age, the impact of adversities 
tends to make them more capable of handling the impact of stressful events, and it softens 
the impact brought by life struggles (McGinnis, 2018). 
 
Resilience is a person's ability to adapt and be flexible in responding to life's hardships, 
challenges, stress, and adversities. It is also defined as the ability to "bounce back" or 
recover from negative circumstances in life without giving up and being overwhelmed 
by negativity. People who have high resilience possess an optimistic outlook in life, and 
they are curious, open to experience, and can manage their emotions which can lead to a 
better attitude and approaches to life. High resilience helps people to overcome 
uncertainties, conflicts, and failures in an optimistic manner. An individual's ability to 
adapt to negative life experiences allows them to be resilient and come up with a stronger 
and better version of themselves, for they can withstand different obstacles in life. 
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According to different researchers, they found out that resilience has a strong correlation 
with one's good health and chance to have a long life, be successful in life, have improved 
interpersonal satisfaction, and increase the level of happiness in life. Hope and resilience, 
according to the study, are related constructs because all of those involve developing and 
maintaining a positive outlook in life amid adversities (Dunggal et al., 2016; Sudirman et 
al., 2019; Soni, 2016). 
 
In addition to that, resilience demands people to be both proactive and reactive in life 
when dealing with hardships or adversities. A resilient person changes or improves 
negative events or experiences into something positive through the use of psychological 
elasticity, which can contribute to the likelihood of recovering and healing a person. 
Resilience also gives people reason to bounce back from adversities and interpret 
hardships as a chance for growth only if understood proactively. Additionally, hope 
encourages people to have a positive mindset in life. It makes people adaptive and 
flexible and processes things positively since they are hopeful in life. A person that is 
hopeful and resilient keeps on searching for meaning in their life and aiming to reach 
their goals and overcome challenges that they will encounter (Duggal, et.al, 2016). 
 
Additionally, possessing both hope and resilience reflects a positive and good impact on 
our lives. It has a good effect on a person's mood, perspectives in life, responses to 
situations, and how he or she performs daily tasks. Hope and resilience are also related 
to better emotional, cognitive and physical functioning. It improves our way of 
interpreting life events, improves our mood, and lessens the risk related to experiencing 
distress. Possessing hope and resilience have a positive impact on one's affect, mood, and 
how he or she functions. Moreover, it was found that resilience can act as a protective 
factor to protect us from negative and stress-provoking situations, which can, later on, 
lead to depression. Hope and resilience can also lead to better and improved quality of 
life. Also, individuals who reported higher levels of hope and resilience possess a lower 
tendency to experience mood-related disorders and heart-related problems. They have 
better self-esteem than those who are less resilient and not that hopeful. By contrast, the 
results of the study suggest that low levels of hope are linked to a higher risk for 
depression and difficulty in dealing with stressful events (Duggal et al., 2016; Kravchuk, 
2021). 
 
Furthermore, protective factors are situations or characteristics of a person which serve 
as protection against greater risk for problems experienced by the person. It serves as 
protection which lessens the level of sufferings the person might experience. It helps the 
person to overcome problems in life. Some of the protective factors include hope and 
resilience, and both have an effect on how a person subjectively deals with rejections, 
painful events, discouragements, struggles because of natural calamities, 
misunderstandings with people, failures in life, different forms of abuse, illnesses, and 
many other types of misfortunes in life. These traits may help a person to surpass 
negative experiences or struggles in life, making them less vulnerable to the negative 
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impact on one's physical health, emotions, mental health, and overall well-being (Duggal 
et al., 2016; Divyalakshmi & Indumathy, 2018). 
 
People who are hopeful and, at the same time, resilient are characterized by positive 
attitudes and an optimistic outlook on life and how they deal with life events. Optimism 
can result in better mood states and experiences of positive emotions, as well as decreased 
chances of stress-related diseases such as stroke and heart attacks. People who have 
adaptive qualities or traits have more emotional resources and lessen their times of 
suffering. It can also improve a person's coping skills and be flexible and resilient in 
different circumstances. Hopeful people possess positive thinking skills and are reflective 
of their beliefs of evaluating things towards being able to have higher chances of getting 
positive outcomes in the end. People who are optimistic interpret problems as challenges 
that strengthen them as a person and that there are always a lot of ways to solve problems 
or overcome any situations in life (Morote et al., 2017). 
 
Hope is seen as a positive state that motivates people to work on success through 
willpower and determination. People who are hopeful and, at the same time, resilient are 
characterized by positive attitudes and an optimistic outlook on life. Optimism can lead 
to improved mood and lessen the risk of likelihood of having illnesses related to stress. 
Adaptive traits of people can help to fill up emotional resources, lessen the times of 
suffering, and can improve positive coping mechanisms of a person. Studies suggest that 
the resilience of a person can protect people from emotional distress and can result in 
better adjustment emotionally. Also, overlapping factors of hope and resilience, which 
includes optimism, have predicted good result in the health of people (Duggal et al., 
2016). 
 
Additionally, studies found that hope has a positive relationship with life satisfaction 
which can serve as protection against stressful situations. People high in hope show better 
functioning in areas of life such as occupational, social, academic, and health or physical 
related domains. (Duggal et al., 2016). Forgiveness is another abstract variable that has 
been very controversial among researchers because of its nature and the fact that it has 
not been studied in younger age groups or populations when they face conflicts or 
hardships caused by others (da Silva Leme et al., 2018). 
 
On the other hand, forgiveness is another abstract variable that has been very 
controversial among researchers because of its nature and the fact that it has not been 
studied in younger age groups or populations when they face conflicts or hardships 
caused by others (da Silva Leme et al., 2018). Understanding forgiveness through a 
cognitive perspective involves re-framing the perceived threat or problem and modifying 
the person's anticipation about self, others, and the future. Processes related to cognition 
include looking at things from a better and wider perspective. It is seeing things from 
many perspectives. It also includes considering the feelings and perspectives of other 
people and the context presented. And once a person can reflect, modify and process his 
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or her interpretation of events, he or she can regain a sense of control and feelings of 
safety and can then think optimistically about himself, other people, and the wider scene 
in general (Kaleta & Mroz, 2020) 
 
Forgiveness is a cognitive perspective that includes having to re-frame the perceived 
problem or situation and then modification of one's anticipation about the world, self, 
future, and other people. Cognitive processes which involve forgiveness require an 
individual to place the wrongdoings in a broader perspective and perceive things or 
actions differently. Forgiving people is difficult, but once a person can recover and regain 
his or her self-control and feel a sense of safety over the situation, the person can think 
more positively about the situation and have his or her time to think and reflect. 
Forgiveness is not just through words, but it has something to do with expressing anger, 
resentment, sadness, pain, avoidance, or even revenge tendencies. Apart from this, 
forgiveness is also about compassion, care, hope, calmness, motivation, and love  (Kaleta 
& Mroz, 2020). 
 
Studies suggest that there exists a positive relationship between hope and forgiving 
people. However, an inverse relationship exists between forgiveness and lower levels of 
hope. This can be seen in situations such as when a person is hopeful with that of good 
things or positive changes after a negative event or after others have done them wrong; 
there are chances that people can forgive more. While in situations wherein a person is 
not hopeful, there are lower chances of being able to forgive others and move on  (Kaleta 
& Mroz, 2020). 
 
Also, many people within psychology and public health have a growing interest in 
studying forgiveness with the assumption that it has a connection to health, well-being, 
and positive mental health outcomes. Forgiveness is associated with improving well-
being, good health conditions, and reduced negative stress and mental health issues. It 
was also found out that since health is associated with forgiveness, health education must 
be given importance and how anger can lead to different health-related illnesses that can 
be avoided if people learn to forgive and remove or lessen the stress and negativities felt 
and experienced because of anger and because of not forgiving people who have 
wronged or offended them (Long et al., 2020).  
 
Forgiveness is an abstract variable of a study. It has been very controversial knowing its 
nature and that different population has not yet been explored when it comes to 
forgiveness; that is why comparison of forgiveness in terms of age lacks studies to 
support that age of a person has something to do with the likelihood of forgiving the 
offender (da Silva Leme et al., 2018). Cognitively, forgiveness requires the need to re-
frame how a person recognizes and interprets situations, people, self, and the world. 
Forgiveness takes place once a person regains his or her sense of control and security in 
the situation and can therefore think positively of oneself, others, and the world (Kaleta 
& Mroz, 2020). 
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Many researchers explained that forgiveness is an individual's response to the offender 
that is rooted or can be traced from one's cognitive, cultural, religious, and personal 
beliefs and practices. Forgiveness has a lot of benefits for a person, and forgiveness is a 
skill that can be learned and is not an innate characteristic of a person to be forgiving 
(Nussbaum, 2016). Additionally, forgiving people who have offended the other person 
can help relieve the emotional and mental anguish one experiences and that negative 
emotional release can result in positive changes in oneself and feelings of restoration. 
And in cases wherein a person keeps on living with what ifs, anger, and resentment for 
years, this can serve as a chance not to live imprisoned by these negative feelings towards 
the offender. It is like a renewed life and a chance to have a fresh start. Forgiveness can 
be a pathway of hope that, in time, things will be better after forgiving people who have 
hurt or offended the other person. It is like an end to self-suffering. It is like living a new 
life. When forgiveness is genuine, a person can experience emotional growth and peace 
of mind and can be more open-minded about life. Healing from the trauma can be so 
difficult, and forgiveness can be the first step for a person to re-engage in life and be more 
open to love again, and take new chances (International Forgiveness, n.d.). 
 
Furthermore, forgiveness is viewed as a concept related to philosophy and religion. 
Forgiveness is not a sole religious virtue. It highlighted what it means to live in peace 
with other people, and it makes a person moralistically upright. Historically speaking, 
human nature viewed in terms of evolutionary biology, moral philosophy, and theology 
suggests that people are capable of both good and evil, can help or harm others and either 
forgive or reconcile with others who have offended them. People have this innate 
tendency to reciprocate whatever it is that has been negatively done to them with an even 
worse action or behavior. People are also capable of either avoiding the offender or 
seeking revenge. This is reflected and explained by the psychological, cultural, and 
biological nature of human beings (Norman, 2017). 
 
However, unforgiveness can lead to an increased feeling of anxiety, depression, reduced 
happiness and life satisfaction, and health-related problems or illnesses. Psychologically, 
the capacity to forgive has been explored by professionals in the field of psychology and 
is seen as a milestone in the moral judgment development of a person. Moreover, 
interpersonal forgiveness, as explored by pastoral counselors and mental health 
practitioners, explained forgiveness as a means to achieve good mental health aside from 
other positive acts or emotions of people. Pathological guilt can be experienced by sinners 
or offenders and people who do not forgive. Unforgiveness is linked with 
psychopathology and must be given importance and studied thoroughly in the field 
(Norman, 2017). 
 
Hence, forgiveness is explained as a strategy used by people to cope emotionally. Since 
when people forgive, negative emotions will be reduced, and they can start feeling better. 
Forgiveness can be a strategy to reduce the stressful response of people to situations or 
events related to the offenders or sinners. Forgiveness is not an excuse to tolerate the 
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misbehavior of others, and it does not mean forgetting. There are two types of forgetting. 
The first type is emotional forgetting involves forgiving people and is rooted in emotions 
and motivation to have good or positive emotional experiences after. The second type is 
decisional forgetting which means deciding to forgive self and others and free oneself 
from negative emotional imprisonment and experiences (Norman, 2017). In addition to 
that, people usually have a misconception of what positive psychology is because they 
think that people must always be happy and are not supposed to feel negative emotions. 
But adaptive responses are being studied in positive psychology as well, such as 
forgiveness (Kern, 2017).  
 
The study includes college students regardless of their age and focuses only on sex (male 
or female) and not on their gender. It focuses only on seeing the relationship or difference 
of the variables of the study, namely resilience, hope, and forgiveness, and does not 
measure the level of the following variables of the respondents. 
  
 

 

 

 

 

 

 

 

Figure 1. Paradigm of the Study 

  
Figure 1 presents the paradigm of the study. The college students' resilience, hope, and 
forgiveness are the core of the study. To determine the relationship among the variables, 
three instruments, namely the Herth Hope Index, Heartland Forgiveness Scale, and 
Wagnild and Young's Resilience Scale, were used. Upon collecting the needed data, 
necessary statistical treatments were utilized to help the researchers answer the research 
problems. An output was proposed by the researchers based on the outcome of the study 
to address the gap in understanding resilience, hope, and forgiveness in the Filipino 
context for a better understanding of these concepts as discussed in Positive Psychology 
and Filipino Psychology. 
  
Theoretical  Framework 
There is an increasing interest expressed by people in studying positive psychology. 
Researchers focus on topics such as gratitude, resilience, hope, forgiveness, psychological 
well-being, life satisfaction, happiness, humility, and others as such. 
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More than defining hope more emotionally, hope is conceptualized as a cognitive 
construct that shows a person's motivation and ability to pursue personal goals in life. 
There are two cognition or ways of thinking in hope, namely agency thinking and 
pathways thinking. Agency thinking is the perceived ability of a person to reach goals 
and overcome obstacles, while pathway thinking is the person's perceived ability to 
create credible solutions or paths toward achieving goals. Hope is dependent on both 
pathways and agency thinking. Those people who are hopeful and use both cognition 
related to hope experience more positive things or benefits such as better academic 
performance, the capability to adjust psychologically easily, and experience good 
conditions of physical health (Theron, 2016). 
 
Resilience is defined as the capacity to bounce back from adversities with strength and to 
be resourceful. Resilience theory includes three components that are connected such as 
adversity, then the outcomes, and the mediating factors present. It is important to 
understand what resilience means and what is meant by outcomes and life adversities. 
Adversity is an event in a person's life that extends over a long period and can have a 
huge impact on the person. There are two sub types of chronic adversity, which include 
distal onset chronic and proximal onset chronic adversity. Distal onset chronic adversity 
has no clear starting point and includes poverty and violence within the family that can 
last from birth into adulthood, while proximal onset chronic adversity has a clear starting 
point and includes experiences of war and cataclysmic events. Acute adversity has a 
starting point and a specific timeframe and has only a limited impact on the person's life. 
These patterns of resilience are important to be recognized since this can be part of the 
cultural considerations if there is a need to understand resilience in different contexts 
according to the cultural background of the person (van Breda, 2018). 
 
Moreover, according to virtue theory which originated mainly in philosophy and sought 
additional understanding and support based on psychological theories such as cognitive 
theory, other virtues can also be related to forgiveness and other virtues such as gratitude, 
love, humility, altruism, compassion, patience, and self-control. Based on this theory, a 
person can forgive because of love, or maybe because of gratitude, or it can be because 
there is compassion for self and others to be better and live better. People forgive because 
it is good for the soul and it can give the person positive emotions, while others might 
forgive because of what cognitive psychology is trying to explain concerning the virtues 
people adhere to. It is when people decide to believe that it is the best thing to do. It 
requires being rational and must convince themselves with good reasons. 
  
2. Method  
Participants 
The respondents of the study were two hundred fifty college students (n=250) of the 
University of Batangas who were enrolled during the second semester of    Academic 
Year 2021-2022 and are from the College of Arts and Sciences. Respondents are of age 17 
and above with no age limit for as long as they are enrolled college students during the 
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second semester.The respondents include fifty (n=125, 50%) male and fifty (n=125, 50%). 
All the respondents were given consent forms before the administration of the surveys. 
The researcher used non-probability sampling in the conduct of the study since 
enrolment is still ongoing and students are still adding and dropping. There are many 
studies and articles which recommend that  5 to 50 participants for a mixed method 
research design is enough to have substantial results. It can reflect data of good quality 
and can also provide a comprehensive scope of discussion for an insightful research 
study (Malterud et al., 2015). 
 
Design 
The study used a mixed-method sequential explanatory design through follow-up. It 
starts with the collection and analysis of quantitative data followed by a qualitative part 
of the study with follow-up interviews with participants of the study. Based on the nature 
of the study and the process of the mixed research design, it was found suitable to be 
used in the said study.  
  
Data Gathering Instrument 
The researcher used three standardized questionnaires, namely Herth Hope Index, 
Heartland Forgiveness Scale, and Wagnild and Young's Resilience Scale. The Herth Hope 
Index (HHI) is used to determine different dimensions of hope through a 4-point Likert 
scale ranging from 1, which means strongly agree to 4, which indicates strongly disagree. 
The result of this test suggests that a higher score means the person has higher levels of 
hope.  
  
Moreover, the reliability and validity of HHI have also been measured, and it was found 
to be highly satisfied with high internal consistency and test-retest correlation. The 
Cronbach's alpha for the present study was 0.83. To measure resilience, the researcher 
used the Wagnild and Young's Resilience Scale (RS) with 25 items having a 7-point Likert 
scale which indicates one as disagreeing to 7 as disagree. All items are worded positively 
and suggest that higher scores mean higher levels of resilience. The internal consistency 
of this test ranges from 0.76 to 0.91. RS Test has established test-retest reliability 
coefficients, which range from 0.67 to 0.84. It has an established concurrent validity with 
constructs such as life satisfaction, depression, and morale.  
 
However, to measure forgiveness, Heartland Forgiveness Scale (HFS) is used. The test 
has 18 items with three sub scales and is a 7-point Likert scale test. One reflects almost 
always false for me, while seven means almost always true for me. A higher score reflects 
an individual's greater willingness to forgive others, himself (or herself), and/or 
situations, and vice versa. The test has adequate internal consistency and test-retest 
reliability. On the other hand, the interview questions and follow-up questions used by 
the researcher for this study have been validated by experts- psychometricians and 
psychologists. 
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Procedure 
A letter of permission to conduct the study was given to the school's instructors and 
professors. After coordinating with the instructors, the researcher administered the 
instruments via Google Forms. Before the data gathering, the content of informed consent 
was explained, which included the purpose of the study, ethical considerations, risks and 
benefits, confidentiality, and their right to withdraw from the study if they wished to, 
without any consequences. Administration of  Herth Hope Index, Heartland Forgiveness 
Scale, and Wagnild and Young's Resilience Scale takes 15-20 minutes. After the online 
instruments were retrieved, the responses were tabulated, analyzed, and interpreted 
using SPSS version 22. The researcher examined the result of the quantitative data and 
conducted a follow-up on the participants of the study. The researchers interviewed the 
selected participants of the study through Google Meet. The data collected during the 
interview was analyzed using thematic analysis. The results of the qualitative data helped 
the researchers to interpret the results of the quantitative data, and it was discussed using 
the related studies and literature gathered in the beginning. With the data gathered, the 
researcher developed a model which will provide a clearer relationship between 
resilience, hope, and forgiveness and will serve as an additional understanding of the 
said variables in the Filipino context. 
  
3. Results  

Table 1 – Demographic Profile, n=250 

Gender and Age Frequency Percentage 

Male (Gender) 50 50% 

Female (Gender) 50 50% 

17-20 (Age) 62 62% 

21-39 (Age) 38 38% 

  
Table 1 shows that males and females are an equal number of respondents. And for the 
age group, there are more teenagers than early adults who are respondents in this study. 
According to the study of Togo et al. (2018), which used an equal number of males and 
females in the study, an equal number is more suitable and helpful to be used in 
comparing the respondents' resilience. 
  

Table 2 - Relationship Between Hope and Resilience Among College Students, n=250 

  Pearson's 
correlation 

Sig. (2-
tailed) 

Significance Decision 

Resilience 1 .000 Highly 
Significant 

Reject the Ho 

Hope .751       

**. Descriptive statistics Correlation is significant at the 0.01 level (2-tailed). 
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Table 2 shows that there is a significant relationship between hope and resilience. This 
means that resilience and hope have a highly significant relationship. This is because as 
the hope of a person increases, the person's level of resilience also increases, and if a 
person is hopeful that he or she can overcome things and bounce back from hardships in 
life, the person will have reasons to be resilient. This is supported by Togo et al. (2018), 
which found out that people deal with negative events in their lives with resilience within 
them and this resilience that is required to cope with difficulties includes factors such as 
hope. With hope, people keep themselves on track despite adversities they encounter 
because they hope that negativity will end and they will recover. 
 
Additionally, to have both resilience and hope means to experience more good and 
positive emotions, and people can be more functional every day while fulfilling their 
tasks daily. Hope and resilience have been linked to better physical health and mental 
health, as found in college students and adults who showed improved health and well-
being while having lower levels of distress (Duggal et al., 2016). However, there was no 
significant difference in terms of gender in the relationship between resilience and hope 
and there was a significant difference between different age groups in terms of hope and 
resilience. Additionally, the study suggests a positive, moderate level of relationship 
between hope and resilience (Togo et al., 2018). 
  
 Table 3 - Relationship Between Hope and Forgiveness Among College Students, n=250 

  Pearson's 
correlation 

Sig. (2-tailed) Significance Decision 

Hope 1 .003 Not significant Accept the Ho 

Forgiveness -.121       

**. Correlation is significant at the 0.01 level (2-tailed). 

  
Table 3 shows that there is no significant relationship between hope and forgiveness 
among students. This means that whether a person is hopeful or not, it does not have a 
relationship with being forgiving or not. However, even if hope and forgiveness have 
negative relationships with depression, the actual relationship between the two was 
never thoroughly examined and explored (Kaleta & Mroz, 2020). 
  
Table 4 shows that there is no significant difference in respondent's forgiveness and 
resilience in terms of sex which is reflected in the computed p-value that is higher than 
the alpha level of 0.05. Sex has nothing to do with that a person's level of resilience and 
their capacity to forgive those who have offended them or in terms of forgiving 
themselves. On the contrary, Narayanan & Joy (2020) had interesting differences found 
among college students aged 17-20 concerning forgiveness between high and less 
resilient as well as between males and females, and males were found to be more resilient 

60



than females. People who have high resilience had lesser negative and greater positive 
responses towards those who offended or hurt them than the less resilient individuals. 

 
Table 4 - Difference Between Resilience and Forgiveness in Terms of Sex Among College 

Students, n=250 

 
  
Both high and low resilient people had the same likelihood of forgiving. Resilience and 
gender did not have direct interaction on forgiveness due to the absence of negative 
responses and the presence of positive responses to the offender and also the likelihood 
of forgiving, which can also be a basis for intervention for teenagers (Narayanan & Joy, 
2020). 
  

Table 5 - The emergence of Theme Positivity, Adaptability towards Circumstances, and 
Toughening as an Aspect of  Resilience Based on Experiences of Filipinos During Adversities 

Significant Statement/s Emerging 
Concept 

Sub Category Category Themes 

In my own words, resilience 
is the capability to bounce 
back to those memories, 
whether it is happy memories 
or sad memories, as a lesson 
for more upcoming 
challenges we are going to 
encounter in life. 

accepting pain and 
expecting good 
things to still 
happen 

Acceptance 
and Hope 

Mindfulness Positivity 

a coping mechanism accepting pain and 
expecting good 

Acceptance 
and Hope 

Mindfulness Positivity 
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things to still 
happen 

Strong enough to stand on 
her/himself 

being able to adapt 
and be flexible 

Flexibility Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

Resilience is being able to 
adapt to the current situation 
you're facing or being 
flexible. 

being able to adapt 
and be flexible 

Flexibility Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

The act of being strong, 
patient, and faithful despite 
all the difficulties in life. 

being able to adapt 
and be flexible 

Flexibility Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

Resilience is a good Filipino 
character. Because resilient 
people are flexible, they also 
recover in difficult situations. 

being able to adapt 
and be flexible 

Flexibility Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

It's about recovery from 
damage or difficulties. 

Capability to 
bounce back 

      

Resilience does not 
necessarily mean having the 
"strength" to remain standing 
amidst any difficult situation. 
Resilience is the disposition 
to remain "fighting" and 
"trying" even if the situation 
leads to defeat.  

capability to 
bounce back 

Ability to 
move forward 

Continuing 
despite 
difficulties 

  
  
Toughening 
  

Resilience is the capacity to 
withstand and bounce back 
from difficult life events. 

coping mechanism Flexibility Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

it's about being fully 
determined to stand up again 
for something you are 
passionate about 

handle life 
circumstances 

Ability to 
manage 

Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

The ability to overcome 
hardships and cope with 
difficult situations. 

handle life 
circumstances 

Ability to 
manage 

Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

It means being able to handle 
any circumstances that come 
your way. 

handle life 
circumstances 

Ability to 
manage 

Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 
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To be able to stand up 
regardless of all the 
difficulties there may be 
faced, and amidst the defeat, 
you rise from the ashes and 
win every circumstance of 
life. 

mental disposition 
of fighting and 
trying 

Ability to 
manage 

Develops with 
time and 
experience 

Adaptability 
towards 
Circumstance 

the ability to recover quickly 
from difficulties and adapt 
well to the face of adversity, 
tragedy, and such. 

overcome 
obstacles and 
move forward 

Ability to 
move forward 

Continuing 
despite 
difficulties 

Toughening 

Resilience is being able to 
withstand difficulties, 
unfavorable circumstances, 
and setbacks 

overcome 
obstacles and 
move forward 

Ability to 
move forward 

  Toughening 

  
It is significant to note that the results of the qualitative analysis in Table 5 of the data 
gathered adhere to the result of Table 2, which shows that there is a significant 
relationship between resilience and hope among the participants of this study. This 
implies that subjectively, participants explained that as a person becomes more hopeful, 
there is more tendency for him or her to withstand different adversities in life. Despite 
the hardships they encounter in life, because of the hope that things will eventually get 
better, they choose to bounce back and move forward. The theme of possibility, which 
emerged from experiences of resilience among Filipino college students, showed that 
they hope that there is still a possibility of a better life or better situation than waiting 
after facing difficulties in life.  
 
Table 5 shows the statement, "In my own words, resilience is the capability to bounce 
back to those memories, whether it is happy memories or sad memories, as a lesson for 
more upcoming challenges we are going to encounter in life." and is agreed upon by 
another statement which says "a coping mechanism ."This means that coping and 
bouncing back are related the hope or an optimistic perspective in life that there is more 
to life than focusing on the negative events because whether an experience is positive or 
negative, what is important is you are positive in life, and a person believes that they can 
bounce back and cope up.  
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Table 6 - The emergence of Theme Decisional Forgiveness and Emotional Forgiveness As Types 
of Forgiveness Based on Life Experiences of  Filipino College Students 

Significant Statement/s Emerging Concept Sub Category Category Themes 

Forgiveness is the action 
between you and the other 
person involved who had a 
misunderstanding, but for 
me, if I forgive him/her, it 
doesn't mean that we will 
go back to where we were 
before, for some people. 

accepting or 
understanding why 
it happened 

Understanding 
and acceptance 

For inner peace Decisional 
forgiveness 

forgiveness is a decision. It 
must not involve emotional 
feeling 

accepting or 
understanding why 
it happened 

Understanding 
and acceptance 

  Decisional 
forgiveness 

If the person feels sorry for 
what he/she did 

act of letting go of 
anger and hatred 

Letting go of 
negativities 

    

For me, forgiveness is 
accepting or at least 
understanding others' 
decisions. It does not 
necessarily mean that when 
you forgive someone, you 
also support their decision 
or action. Sometimes it's a 
'you agree to disagree' kind 
of thing. 

act of letting go of 
anger and hatred 

Letting go of 
negativities 

For growth Decisional 
forgiveness 

The act of letting our hatred 
and anger disappear when 
we need to reconcile with 
others. 

act of letting go of 
anger and hatred 

Letting go of 
negativities 

  Decisional 
forgiveness 

Forgiveness, for me, is 
something that is not easy 
to do, especially when 
someone does hurt you or 
makes you mad. 
Forgiveness is letting go of 
sentiments genuinely and 
freeing ourselves from 
things we do not deserve to 
hold on to. 

act of letting go of 
anger and hatred 

Letting go of 
negativities 

  Decisional 
forgiveness 
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Forgiveness, for me, is 
about accepting people 
again. It involves the 
decision to let go of 
bitterness. 

act of letting go of 
anger and hatred 

Letting go of 
negativities 

  Decisional 
forgiveness 

Love, selflessness, humility, 
understanding, and 
forgetting. 

an act of self-love Self-love Out of love Emotional 
Forgiveness 

It is the decision where 
your feelings or vengeance 
toward a person who hurt 
or harmed you. 

Forgiveness is a 
decision 

Capacity to 
decide 

  Decisional 
forgiveness 

deciding to choose yourself 
and your peace of mind 
  

Forgiveness is a 
decision. 

Capacity to 
decide 

  Decisional 
forgiveness 

Giving people a second 
chance. 

Forgiveness is a 
decision. 

Capacity to 
decide 

  Decisional 
forgiveness 

It means letting go of the 
past, anger, and 
resentment. 

Forgiving the other 
person but not going 
back to how you 
were before 

Setting 
boundaries 

  Emotional 
forgiveness 

Forgiveness is being able to 
find the goodness and 
serenity in yourself and see 
the gratitude in the chaotic 
situation that was brought 
by it, and you can be able to 
give them the forgiveness 
that you owe to yourself 
and the peace to them. 

Forgiving the other 
person but not going 
back to how you 
were before 

Setting 
boundaries 

When 
conditions are 

met 

Emotional 
forgiveness 

For me, forgiveness is to let 
go of the feelings and 
thoughts of anger, 
bitterness, and such. 

giving second 
chance 

Capacity to 
decide 

  Decisional 
forgiveness 

For me, forgiveness is 
accepting the mistake or 
wrongdoing done unto you 

giving yourself 
peace of mind 

Self-love   Decisional 
forgiveness 

 
Table 6 illustrates the emergence of the themes of decisional and emotional forgiveness 
as narrated by the participants on why they forgive those who have offended them. Based 
on the data gathered presented in the table above displays the theme of decisional 
forgiveness based on the statements "Giving people a second chance" and "It is the 
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decision where your feelings or vengeance toward a person who hurt or harmed you.". 
This is also supported by other statements mentioned above, such as " deciding to choose 
yourself and your peace of mind," which all reflect those forgiving people is a decision. 
It is based on a person's decision to choose his inner peace over the things which have 
hurt them, and it can also decide to forgive and give people a second chance. Emotional 
forgiveness is supported by the statement of the participant, which says, "It means letting 
go of the past, anger, and resentment." and "For me, forgiveness is to let go of the feelings 
and thoughts of anger, bitterness, and such ." This means that people forgive because 
they want a negative emotional release for themselves. 
  

Table 7 - The emergence of the Themes  as Factors that Contribute to Hope Felt by Filipino 
College Students 

 Significant Statement/s Emerging Concept Sub Category Category Themes 

We can simply define 
hope as our desire, wish, 
or aspiration for someone 
or something you want to 
happen or occur in your 
present life or future life. 

the belief that life is 
beautiful despite 
hardships 

Having 
optimistic 

perspective 

Strong belief Faith 

is when you get up after 
you break down and tap 
your shoulder three times. 
Wipe your tears away and 
drink coffee 
  

the belief that life is 
beautiful despite 
hardships 

Having 
optimistic 

perspective 

Strong belief Faith 

It seems to be the one who 
gives the idea to pursue 
the dream or work 

believing that you 
can get up after you 
broke down 

Getting back on 
track after 
setbacks 

Personal 
decision 

Desire 

Hope is having a positive 
expectation or optimistic 
outlook. 

the desire for 
something good to 
happen 

Having 
optimistic 

perspective 

    

Those things and times 
encourage a person to be 
happy and continue living. 

a desire for 
something to 
happen 

Having 
optimistic 

perspective 

Strong belief Faith 

Hope is a positive state of 
mind based on the 
expectation of positive 
aspects in one's life or the 
world at large. 
  

expecting positive 
outcomes 

Having 
optimistic 

perspective 

Strong belief Faith 

Something you wanted to 
happen. 

expecting positive 
outcomes 

Having 
optimistic 

perspective 
  

Strong belief Faith 
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Certainty in the unseen. expecting positive 
outcomes 

Having 
optimistic 

perspective 

Strong belief Faith 

It is the things you expect 
of yourself and from 
others. 

expecting positive 
outcomes 

Having 
optimistic 

perspective 

Strong belief Faith 

the light despite the 
darkness 

expecting positive 
outcomes 

Changing of 
perspectives 

Strong belief Possibility 

New opportunity or 
chance to strive harder. 

hope encourages us 
to be happy 

Hope fuels 
happiness 

Ability to 
choose 

Possibility 

It means being optimistic 
that something good will 
still happen no matter how 
bad your situation is right 
now. 

Hoping  is a choice Involves 
Decision 
making 

Ability to 
choose 

Possibility 

Hope is the attainment of 
trust towards the 
anticipation of such 
desires, which is held on 
to find the courage of the 
successes to fulfillment. 

hope is the fuel that 
keeps us alive 

Motivates us to 
move forward 

Personal 
decision 

Desire 

For me, hope is the 
expectation that 
something good will 
happen. 

hope is the fuel that 
keeps us alive 

Motivates us to 
move forward 

Personal 
decision 

Desire 

Hope, for me, is the thing 
that keeps us going in life. 
Like hope for a better 
tomorrow or future 

hope is the light in 
the dark 

Having 
optimistic 

perspective 

Strong belief Faith 

          

It is significant to note that the results of the qualitative analysis in Table 7 of the data 
gathered adhere to the result of Table 2, which shows that hope is also related to resilience 
and with the theme that has emerged from Table 5, which is positivity. An optimistic 
mindset is needed for a person to be hopeful and to expect that things will be better after 
negative events. The theme of faith that has emerged based on the table above reflects the 
strong belief of people that something good will happen no matter what. And this strong 
belief keeps them going. This is supported by the statements above, which say that 
"Certainty in the unseen." and "Hope for me is the thing that keeps us going in life. Like 
hope for a better tomorrow or future". Desire is also a part of hope. The desire of people 
reflects a personal decision to hope for positive things to happen and to keep on moving 
forward in life, which is also related to resilience. 
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4. Conclusions 
With the data collected, analyzed, and interpreted, the following conclusions are made 
from the results of the study. It is concluded that there is a significant relationship 
between resilience and hope. Hope has a relationship with resilience. As a person 
becomes hopeful, he or she becomes more resilient in life. Additionally, there is no 
significant relationship between hope and forgiveness. Forgiveness is not related to hope. 
Even if a person hopes for something, it does not mean that he or she will be more likely 
to forgive. However, there is no significant difference between resilience and forgiveness. 
Resilience and forgiveness are not different from being a male or a female. From the given 
findings and conclusions that were based on the results of the study, it is recommended 
to conduct a study on these variables using other profiles such as religion, course, and 
socioeconomic status. Provide more webinars, activities, and programs that promote the 
hopefulness of students for them to be more resilient in facing life adversities and lessen 
the chances of experiencing psychological symptoms or mental health-related issues. 
Explore the study to know the reason why, unlike other studies, which found out that 
there is a significant difference between sex in terms of resilience, this study found out 
that there is no significant difference. Promote activities that value the importance of 
uncovering anger and helping people to find reasons to work on forgiveness and 
understand the importance of release from emotional imprisonment. 
  
5. References 
Ahorsu D. K., Lin C. Y., Imani V., Saffari M., Griffiths M. D., Pakpour A. H. (2020). The Fear of COVID-19 

Scale: development and initial validation. Int. J. Ment. Heal. Addict. 1–9. Doi: 10.1007/s11469-020. 
Bajaj B, Pande N. (2016). Mediating role of resilience in the impact of mindfulness on life satisfaction and 

affect as indices of subjective well-being. Personality and Individual Differences, 93:63–67.  
Choi, W. S., & Kim, H. Y. (2018). The effects of smartphone addiction on subjective happiness in university 

students: Mediating effect of resilience. Journal of the Korea Academia-Industrial Cooperation 
Society, 19(1), 199–207.  Doi: 10.5762/KAIS.2018.19.1.199 

da Silva Leme, Maria & Carrasqueira Bechara, Laura & Mariana Kfouri. (2018). An Exploratory Study of 
Forgiveness’ Place into the Interpersonal Conflicts of Pre-teenagers. Psico-USF, 23, 409-423. Doi: 
10.1590/1413-82712018230302 

Divvyalakshmi N. N and Indumathy J.2018, Resilience, Forgiveness And Personal Well-Being Among 
Adults. Int J Recent Sci Res. 9(2), pp. 24437-24441.  

Duggal, D., Sacks-Zimmerman, A., & Liberta, T. (2016). The Impact of Hope and Resilience on Multiple 
Factors in Neurosurgical Patients. Cureus, 8(10), e849. https://doi.org/10.7759/cureus.849 

Dworkin, S.L. (2012). Sample Size Policy for Qualitative Studies Using In-Depth Interviews. Archives of 
Sexual Behavior, 41, 1319-1320. 

Ferdinand, K. C., Harrison, D., & Johnson, A. (2020). The NEW-Hope study and emerging therapies for 
difficult-to-control and  resistant hypertension. Progress in cardiovascular diseases. 
https://doi.org/10.1016/j.pcad.2019.12.008 

Fergus, Deleon & Chen, Yi-Hua & Chuang, Ying-Chih & Ma, Ai-Hsuan & Chuang, Kun-Yang. (2020). 
Gender Differences in Resilience Among Older Taiwanese Adults. 
https://doi.org/10.21203/rs.3.rs-133704/v1  

Gallagher, M. W., Long, L. J., & Phillips, C. A. (2020). Hope, optimism, self-efficacy, and posttraumatic 
stress disorder: A meta-analytic review of the  protective effects of positive expectancies. 
Journal of clinical psychology, 76(3),  329–355. https://doi.org/10.1002/jclp.228822 

InternationalForgiveness.(n.d.). https://internationalforgiveness.com/research.htm 

68



Kaleta, K., & Mróz, J. (2020). The Relationship between Basic Hope and Depression: Forgiveness as a 
Mediator. The Psychiatric quarterly, 91(3), 877–886. https://doi.org/10.1007/s11126-020-09759 

Kern, P. (2017). Positive psychology: What it is, and how you can use it for yourself. Retrieved from 
http://theconversation.com/explainer-what-is- positive-psychology-and-how-canyou-use-it-for-
yourself 

Kravchuk, S. (2021). The Relationship between Psychological Resilience and Tendency to Forgiveness. 
Academic Journal of Interdisciplinary Studies,  10(1), 11. https://doi.org/10.36941/ajis-2021-
0002 

Le, Yen & Piedmont, Ralph & Wilkins, Teresa. (2019). Spirituality, religiousness,  personality as 

predictors of stress and resilience among middle-aged Vietnamese-Born American Catholics, 

22(7), 754-768. https://doi.org/10.1080/13674676.2019.1646235 

Long, K.N.G., Worthington, E.L., VanderWeele, T.J. (2020). Forgiveness of others  and subsequent health 
 and well-being in mid-life: a longitudinal study on female nurses. BMC Psychol 8, 104 
 https://doi.org/10.1186/s40359 
MacLeod, S., Musich, S., Hawkins, K., Alsgaard, K., & Wicker, E. R. (2016). The impact of resilience 

among older adults. Geriatric nursing (New  York,  N.Y.),  37(4), 266272. 
https://doi.org/10.1016/j.gerinurse.2016.02.014 

Malterud, Kirsti & Siersma, Volkert & Guassora, Ann Dorrit. (2015). Sample Size  in Qualitative Interview 
Studies: Guided by Information Power. Qualitative Health Research. 10.1177/1049732315617444.  

McGinnis, D. (2018). Resilience, Life Events, and Well-Being During Midlife: Examining Resilience 
Subgroups. https://doi.org/10.1007/s10804-018-9288-y 

Morote, R., Hjemdal, O., Krysinska, K. et al. Resilience or hope? Incremental and  convergent validity of 
the resilience scale for adults (RSA) and  the Herth hope scale (HHS) in the prediction of anxiety 
and depression. BMC Psychol 5, 36 (2017). https://doi.org/10.1186/s40359-017-0205-0 

Narayanan, Annalakshmi & Joy, Lijo. (2020). Relationship between Resilience, Gender and Forgiveness 
among Older Adolescent Students. Reaearchgate.net. 

Norman, K. (2017). Forgiveness: How it Manifests in our Health, Well-being, and Longevity. University of 
Pennsylvania.  

Nussbaum, M. C. (2016). Anger and forgiveness: Resentment, generosity, justice.  New York, NY: Oxford 
University Press. 

Sadati, A. K. B, Lankarani, M. H., & Bagheri Lankarani, K. (2020). Risk society, global vulnerability and 
fragile resilience; sociological view on the coronavirus outbreak.  Advances in Shiraz E-Medical 
Journal. Doi: 10.5812/semj.102263 

Satici, S. A. (2016). Psychological vulnerability, resilience, and subjective  well-being: The mediating role 
of hope. Personality and Individual Differences, 102, 68–73. Doi: 10.1016/j.paid.2016.06.057 

Schiavon Cecilia C., Marchetti Eduarda, Gurgel Léia G., Busnello Fernanda M., Reppold Caroline  T. 
(2017). Optimism and Hope in Chronic  Disease: Systematic Review. Frontiers in Psychology. 
https://www.frontiersi n.org/article/10.3389/fpsyg.2016.02022      

Shenaar-Golan V. Hope and subjective well-being among parents of children with special needs. Child & 
Family Social Work, 22(1), 306–316. Doi:  10.1111/cfs.12241 

Sudirman, Subhan & Suud, Fitriah & Rouzi, Kana & Sari, Dewi. (2019).  Forgiveness and Happiness 
Through Resilience. Al-Qalb : Jurnal Psikologi Islam. Doi: 10. 113-132. 10.15548/alqalb.v10i2.955 

Theron, L.C. (2016). Toward a culturally and contextually sensitive understanding of resilience: Privileging 
the voices of black, South African young people. Journal of Adolescent Research, 31, 635-670. 

Togo, O., Caz, C., Kayhan, R. (2018). The Relationship between Resilience and Constant Hope in Students 
Studying Sports Science. European Journal of Educational Research, 7(3), 583-589. 

van Breda, Adrian D.(2018). A critical review of resilience theory and its  relevance for social work. Social 
Work , 54(1), 1-18. https://dx.doi.org/10.15270/54-1-611 

Weis, R., Speridakos, E.C. (2011). A Meta-Analysis of hope enhancement  strategies in clinical and 
community settings. Psych Well-Being 1, 5. https://doi.org/10.1186/2211-1522-1-5 

 

69



Exploring drivers of academic integrity violation in e-
assessments by students during the emergency remote 
teaching 

 
 
Abstract  
The unprecedented Covid-19 pandemic has suddenly driven higher education 
institutions towards emergency remote teaching (ERT) to save academic programmes. 
Despite the benefits brought by remote teaching, it has the potential to bring negative 
consequences such as compromised academic integrity resulting from the use of            
e-assessments in environments lacking sufficient pandemic response readiness and 
mechanisms. A few studies have been conducted on the academic integrity challenges 
of e-assessments during ERT in universities from a developing country perspective. 
This quantitative study aimed to examine challenges to the academic integrity of           
e-assessments during ERT through a literature survey and an online survey 
questionnaire, collecting and analysing data from a randomly selected sample of 201 
students in a South African university. Through confirmatory factor analysis (CFA), 
findings revealed that individual and institutional factors negatively impact the lack 
of academic integrity when doing e-assessments. However, technological factors do 
not impact the academic integrity of students using e-assessments. Gender differences 
caused significantly different findings, but age differences did not. The study 
concludes with recommendations for improving policy and research around the 
academic integrity of e-assessments. This work reveals how university communities 
can be assisted to improve their understanding of academic integrity challenges and 
adopt measures to solve them. 
 
Keywords: Drivers, academic integrity, e-assessments, dishonesty, first-year students, 
emergency remote teaching, South Africa. 
 
1. Introduction  
The unprecedented Covid-19 pandemic resulted in governments imposing lockdown 
restrictions as a way of maintaining physical distancing. With such developments, 
together with acceptance and uptake of digital technologies in different sectors (Lim 
& Wang, 2016), higher education institutions around the world had to close, and shift 
to the emergency remote teaching (ERT) to advance academic activities. Assessments 
are a pivotal part of knowledge creation in higher education (Godsell, 2021), as 
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learning in not only determined by the curriculum, but also how it’s assessed      
(Ibarra-Sáiz et al., 2021). Emphasis is given by Stödberg (2012:591) that “assessment is 
a core activity in higher education”, that ensures academic excellence. Recent 
challenges brought by the Covid-19 pandemic have resulted in higher education 
rapidly adopting information communication technologies (ICTs). Academic 
activities such as e-learning and e-academic advising have become crucial elements 
that afford novel prospects and methods to teaching, learning and assessment in 
higher education. As such, the Covid-19 pandemic drove higher education into a 
mode referred to as the emergency remote teaching (ERT), that brought with it, the 
need to rapidly integrate digital tools and technologies for different assessment 
methods (Villarroel et al., 2019; Neto et al., 2022). The emergency nature and the rapid 
integration of ICTs in assessments (e-assessments), potentially posed a threat to 
academic integrity in such assessments. This could be attributed to universities’ lack 
of preparedness for pandemics, together with the emergent measures to catch-up on 
lost time and the need for completion of academic calendars. The sudden shift towards 
ERT potentially opened room for academic integrity compromises, as literature has 
always argued that e-assessments could be more amenable to academic integrity 
violation (Young, 2012; Dendir & Maxwell, 2020). Hussein et al. (2020), reported that 
while teaching and learning might be competently done remotely, performing                 
e-assessments is fraught with challenges and risks. The main concern being the 
capability to safeguard academic integrity when assessments such as examinations 
are taken remotely, independently, and autonomously from invigilators (Coniam et 
al., 2021). Challenges pertaining to academic integrity have been viewed as barriers 
due to the potential widespread use of e-assessments (Mellar et al., 2018). These 
challenges on academic integrity are not a recent trend (JISC, 2007) since they also 
exist in conventional assessments as emphasised by Tsigaros and Fesakis (2020).  
 
The integration of information communication technologies (ICTs) into assessments 
elevates the concerns of increased academic integrity risk levels, despite some 
propositions that ICT advances ways to curb these challenges (Mellar et al., 2018). 
While remote teaching may have benefited South African academic institutions, the 
ethical, moral challenges with respect to academic integrity violations cannot be 
ignored. The introduction of information technologies into academic activities and 
assessments have always been linked to the creation of opportunities for e-cheating 
(King & Case, 2014; Holden et al., 2021). Remote teaching has always been 
documented as exacerbating the challenges of cheating, plagiarism, and 
procrastination (Abdulhafeez et al., 2013; Muhammad et al., 2015; Muhammad & 
Shah, 2015; Muhammad et al., 2014). Enticements for academic integrity violations by 
students is more prominent in virtual environments compared to traditional learning 
spaces (Abdulhafeez et al., 2013), meaning that students have been more prone to act 
unethically during the ERT periods. The ERT might have exacerbated the situation as 
academics might not have adequately prepared methods of evaluating students’ 
learning in remote environments, while preserving academic integrity.  
 
The debate around academic integrity in e-assessments is not yet concluded (Harton 
et al., 2019; Peled et al., 2019). Some scholars argue that academic integrity is more at 
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risk in face-to-face assessments (Watson & Sottile, 2010; Hart & Morgan, 2010), while 
other scholars argue that e-assessments are more prone to academic integrity risks 
(King & Guyette, 2009; Stuber-McEwen et al., 2009; Miller & Young-Jones, 2012). In 
addition, there is a divergence in literature around the mode of assessments and 
students’ performance. Some scholars argue that e-assessments result in high 
students’ performance (Fask et al., 2014; Alessio et al., 2017), while other scholars have 
reported no significant differences between online and face to face cheating behaviors 
(Miller & Young-Jones, 2012; Zumbo, 2021). Important contributions were made by 
Carless et al. (2017), Gore et al. (2009), Kyndt et al. (2011), Sadler (2016) and Ibarra-
Sáiz et al. (2020), that assessments should be student centered, enabling creation of 
deeper meanings in line with professional demands. E-assessment topic has drawn 
increased attention by scholars being driven by the shifting higher education 
landscape and opportunities for e-assessment practice (Nicol, 2007). However, there 
seem to be silence by previous scholars on the contextual issues that affect the integrity 
of such e-assessments. As advanced by Selwyn (2010), the complex social realities of 
educational practice must be considered as technology on its own is not a solution. In 
addition, the sociotechnical perspectives that can affect academic integrity need 
consideration, as e-assessments must be appropriate to a digitally mediated society 
(Bearman et al., 2022). In response to the calls by Selwyn (2010) and Bearman et al. 
Ajjawi (2022), this study seeks to explore the drivers of academic integrity violation 
by university students from a South African sociotechnical context. 
 
With ERT having been a common and vital phenomenon in recent Covid-19 times, 
academic integrity has become a fundamental topic of concern. It becomes important 
to have an account of the recent developments in relation to students’ academic 
integrity, given the inconclusive e-assessments and academic integrity discussions. 
Therefore, this study seeks to explore drivers for higher education students’ academic 
integrity violation through an institutional analysis framework. Once the prominent 
drivers are unpacked, measures can be put in place to address them and pave the way 
for improved academic integrity on e-assessments as the South African higher 
education institutions continue with blended learning that involves e-assessments 
post COVID-19.  
 
2. Theoretical foundation  
An ecosystem of innovation is composed of a variety of components, such as 
institutions, people, and other players who interact in the creation, dissemination, and 
application of knowledge (Fischer, 2001; Edquist, 2010). Technology conception must 
be diffused and transformed into new processes for innovation to take place (Samara 
et al., 2012). According to Lundvall (2007), innovation is a complex, interactive 
connection of nodes (i.e., institutions, people, and technology) that entails both the 
production of the innovation itself and a change in the competence of the involved 
agents who are to employ it (COFISA, 2010). As a result, the study examines the 
institutional, individual (students), and technological problems of e-assessments as a 
technological innovation in the context of emergency remote teaching. Due to the 
significant influence that institutions have on innovation, this study examines the 
innovation of e-assessments using an institutional analysis (IA) paradigm that was 

72



modified from Dorward and Omamo (2005), Mudombi and Muchie (2014). An 
institutional approach's key benefit is its capacity to investigate the existence and 
development of an innovation that is significantly influenced by the environment in 
which the parties involved operate (Coriat & Weinstein, 2002). Additionally, the 
framework is purposefully abstract, allowing for use in various scenarios that contain 
institutional functions and impacts (Dorward & Omamo, 2005). By taking the material 
conditions and connecting them as resource conditions, the framework was modified 
for use in this study. In addition, community characteristics were taken into account, 
but not rules. The action contexts were modified in the study and connected to 
institutional setups. As a result, the study looked at resource availability, community 
characteristics, and institutional structure as key factors affecting the integrity in           
e-assessments. Figure 1 below provides a pictorial representation of the constructs 
under study as they influence academic integrity of e-assessments.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: An Adapted Institutional Analysis Framework (source: Dorward & Omamo 
(2005: 64); Mudombi and Muchie (2014: 5)) 
 
2.1.1 Institutional factors  
Several studies have documented that there is a need for more suitable curriculum 
and course design, delivered in a supervised learning environment. The essentials of 
convenience, flexibility, and availability afforded by academic institutions entice 
students to commit academic dishonesty. Studies support the need for more suitable 
course design, delivered in a focused and highly supervised learning environment, 
including the preparation and application of policies that deal with academic integrity 
in remote learning (Muhammad et al., 2016). According to Bretag and Harper (2018), 
universities need to ensure a “systemic approach” in which academic integrity is 
inculcated and aligned to various institutional procedures and practices, including 
students’ admissions, orientation, teaching and learning practices, academic advising, 
staff development, and the integration of technology for academic integrity. Students 
in ERT have had improper guidance on the conventions of academic integrity and 
have lacked face-to-face sessions with their lecturers and academic advisors.  
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Academic integrity culture pertains to institutional stances that uphold academic 
honesty, in addition to preventative measures and consequences to academic 
misconduct. As such, academic integrity values need to be reflected in the students’ 
and lecturers’ lack of tolerance of academic integrity violations, the extent of 
punishment imposed, and the existence of an institutional academic code of conduct.  
However, the general institutional academic culture seems to drive cheating 
perceptions and academic integrity violations by students (McCabe et al., 2002).  
 
2.1.2 Context / External learning environment  
The physical environment is part of the learning climate in which students learn 
(Ambrose et al., 2010). As such, the learning environment includes factors that have a 
direct effect on the motivation to study. While previous studies have discussed the 
learning climate in the context of students’ self-esteem and attitudes (Chionh & Fraser, 
2009), opportunities for self-directed learning (Tongsilp, 2013), and instructor or 
teacher fairness (Lemons & Seaton, 2011), the socio-economic aspect of the learning 
environment seems ignored. This applies especially in the context of developing 
countries such as South Africa. Factors such as electricity power cuts, problematic ICT 
infrastructure for remote connectivity, and learning environments (such as 
overpopulated homes) that are unconducive, have the potential to play a significant 
role in determining students’ academic dishonesty. Pressure to perform academically 
in the form of good grades and academic ranking and the belief that their acts are 
within the boundaries of acceptable behavior (Connolly et al., 2006), can lead students 
to engage in academic integrity violation. This is relevant especially in the learning 
environment and context of student funding and support being based on academic 
performance. It is therefore essential to be cognizant of the fact that external factors 
can influence students’ academic integrity in e-assessments during ERT.  
 
2.1.3 Technology characteristics  
In ERT, assessments are done and submitted via online learning management 
platforms. Some may argue that these learning management systems may deter 
students from academic dishonesty due to their flexibility and panic cheating 
avoidance (Stuber-McEwen et al., 2009). However, students’ isolation in remote 
learning environments can also increase pressure and stress levels, leading them to be 
prone to academic dishonesty (Gibbons et al., 2002). This can be most prevalent in the 
context where bad network connectivity and electricity power cuts are rampant. 
Despite technology being constantly evolving, and new technology emerging, which 
can assist students in avoiding academic integrity violation (Christensen et al., 2010), 
scholars have attributed the rapid evolution of the internet to the rapid increase in 
opportunities for academic integrity dishonesty (Marsh, 2017; Mostrous & Kenber, 
2016). This includes social media platforms for easy communication and file sharing, 
search engines, collaborative websites that afford students opportunities for easy, 
instant access to vast amounts of information using the convenient mobile handheld 
devices (Sayed & Lento, 2015).  Students own mobile devices such as wearable smart 
watches and related devices (Christensen et al., 2010), that have the power to store 
course documents, that can be referred to during e-assessments. In addition, students 
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can share the electronic course documents during e-assessments (Sayed & Lento, 2015; 
Jones et al., 2008). Therefore, technology can also be considered as a source of influence 
in academic integrity violation in e-assessments. 
 
2.1.4 Individual factors  
Individual factors such as age and gender have the possibility to influence students’ 
academic dishonesty. Literature reveals that academic misconduct rates were higher 
in males than in females (Simon et al., 2004; Smyth & Davis, 2004). In addition, a study 
by Smyth and Davis (2004) demonstrated that age had an impact on academic 
dishonesty, with younger students being more likely to cheat in assessments in 
comparison to older students. However, these studies were not conducted in 
emergency remote teaching contexts. Therefore, the study tested that: 
 
2.1.5 Hypotheses  
Hypothesis 1: The technological factors predict academic integrity in e-assessments. 
Hypothesis 2: Individual factors predict academic dishonesty in e-assessments. 
Hypothesis 3: Institutional factors predict academic dishonesty in e-assessments. 
Hypothesis 4: There is a positive relation between institutional factors and individual factors  
Hypothesis 5: There is a positive relation between individual factors and technology factors  
Hypothesis 6: There is a positive relation between institutional factors and technology factors  
Hypothesis 7: Gender predict the differences in the influence of institutional factors  
Hypothesis 8: Gender predict the differences in the influence of individual factors  
Hypothesis 9: Age predict the differences in influence of individual factors  
 
3. Method  
The study population comprised of first year students across faculties of the 
university. Stratified sampling was used to break down the population into six strata 
in accordance with the six faculties. Subsequently, random sampling was used to 
select 50 students from each stratum (faculty), making a total sample of 300 first-year 
university undergraduate students.  
 
3.1.1 Design 
The current study was designed to examine drivers of academic dishonesty in                  
e-assessments by university first-year undergraduate students. The study proposed 
that institutional, technological, and individual factors were potential sources of 
academic dishonesty based on the institutional analysis framework. Therefore, the 
study aimed at examining the statistical significance of the constructs and the 
relationships among the constructs in the context of academic dishonesty. 
 
3.1.2 Research Instruments 
Being informed by the adapted institutional analysis framework, three potential 
sources of academic integrity namely, technological, institutional, and individual 
constructs each containing question items to be answered were presented to 
respondents (Appendix 1). The question items in the questionnaire were measured 
against a 5-point Likert scale to measure respondents’ levels of agreements regarding 
potential drivers to academic dishonesty.  
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3.1.3 Procedure 
The researcher administered the questionnaire online through SurveyMonkey, 
convenient for reaching the intended respondents. Links to the online questionnaire 
were sent out to targeted respondents through email addresses. As the respondents 
completed the questionnaires, SurveyMonkey tools enabled the researcher to track 
progress during response collection through instant alert messages. Respondents 
were encouraged to answer all questions. In line with ethical considerations, all 
participants were informed that participation in the study was on voluntary basis, 
with no financial rewards and respondents could withdraw from participation at any 
time. In addition, before completion of the online survey questionnaire, respondents 
would indicate their voluntary participation. The questionnaire briefly explained to 
respondents that all collected data will be used for research purposes only, with 
privacy, confidentiality maintained. After completion of the survey questionnaire, 
respondents were thanked for their effort and time. 
 
4. Analysis and results 
Descriptive statistics and Pearson correlations were tested on the collected data by use 
of Statistical Package for the Social Sciences (SPSS), to establish the relationship among 
variables. In addition, data analysis is based on calculations of constructs scores to 
make statistical calculations such as one sample statistic, analysis of variance, 
correlations, and regression analysis. From the original 202 electronic responses, one 
incomplete response was dropped leaving 201 complete responses for analysis. 
 
4.1 Descriptive statistics 
 

Table 1-Students’ demographics 

Characteristics  Percentage  

Gender:      Male 48.8% 
                    Female 51.2% 
  
Age:           17-18 28.4% 
                   19-20 43.3% 
                   21-22 20.4% 
                   23-25 7.0% 
                   More than 25 years 1.0% 
  
Average daily online presence:  0-2 hours  0.5% 
                                                       2-4 hours 9.0% 
                                                       4-6 hours 27.9% 
                                                       6-8 hours 47.3% 

                                                     8-10 hours 13.4% 
                                     More than 10 hours 2.0% 
  
Respondent faculty: Arts and design 21.9% 
                              Management sciences 24.4% 
                    Accounting and informatics 17.9% 
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                              Applied sciences 16.4% 
                              Health sciences 9.0% 
        Engineering and built environment 10.4% 

 
 
 

Table 2- Use of ICTs for formal online academic activities 

  Frequency Percent Valid % Cumulative % 

Valid > 2 years 1 .5 .5 .5 

 2 - <4 years 18 9.0 9.0 9.5 

 4 - <6 years 56 27.9 27.9 37.3 

 6 - <8 years 95 47.3 47.3 84.6 

 8 - <10 years 27 13.4 13.4 98.0 

 > 10 years 4 2.0 2.0 100.0 

 Total 201 100.0 100.0  
 

Table 1 above reveals that a significant of 75.2% indicated that students spend on 
average from 4 to less than 8 hours a day conducting online academic activities, 
p<.001. Furthermore, a significant 92.5% have been using ICT in a formal learning 
environment for less than 8 years, p<.001. A significant 77.2% completed from 51 to 
99 percent of their assignments in real time, p<.001. Analysis through one-sample          
t-test to determine if the average score is significantly different from the central score 
of ‘3’ indicates that ICTs are significantly important for academic activities, M=4.51, 
p<.001. However, there is a significant lack of alignment between 1st year students’ 
ICT skills and the skills needed for online academic activities, M=2.58, p<.001. 
 
4.2 Factor analysis 
The 2-factor solution was applied to the model selected to verify construct validity 
and reliability. Factor analysis with oblimin rotation was applied to the 19 items. Two 
factors were extracted which account for 51.46% of the variance in the data. A Kaiser-
Meyer-Olkin Measure of Sampling Adequacy (KMO) of .940 and a significant 
Bartlett’s test both indicate that the data was adequate for successful and reliable 
extraction. Rotation converged in five iterations. During the process, Item 2.9 (low 
motivation for studying) was dropped because it did not load strongly enough onto 
any factor. Factor loadings <.33 were excluded so that the solution could easily be 
read.  
 
Table 3 below shows how the institutional and individual factors statistically emerged 
from the data analysis. Items fitting into the learning technologies context were loaded 
under institutional factors, as institutions are responsible for taking care of the 
technological issues associated with their teaching and learning. In addition, items 
fitting into the learning environment context were bundled into institutional factors. 
Therefore, results reveal that institutional context factors and individual context 
factors posed as challenges to academic integrity in e-assessments in the institution 
studied. Accordingly, H1, H5 and H6 were not supported, as the technological factor 
proved to be invalid from the survey data. Resultantly, H2 and H3 proved statistically 
supported from the survey data. 
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Table 3 -  Factor loadings 

 Factor 

 Institutional  Individual 

Assessments on untaught content  .877  

Electricity load shedding during assessments .786  

Unconducive environments for proper learning .782  

Pressure to perform .747  

Poor mentoring on academic integrity  .728  

Inability to manage time for proper studying  .694  

Unavailability of technology required for completing 
assessments 

.677 
 

Difficulty using the complex technology required to 
complete the assessments 

.665 
 

Lack of consequences for cheating .635  

Network and connectivity problems .634  

High technology costs .622  

Availability of opportunities for academic integrity 
violations  

.598 
 

Absence of proper monitoring mechanisms  .586  

Having no ICT skills and knowledge for proper 
research  

.562 
 

Lack of knowledge about plagiarism leading to 
unintentional cheating 

.530 
 

The belief that everyone cheats when conducting e-
assessments 

 .589 

The abundant amount of information available online 
that is easily copied and pasted. 

 .586 

Ease of information sharing during e-assessments   .574 
 

4.3 Confirmatory Factor Analysis (CFA) 
This proposed measurement model was then analysed using CFA (a component of 
SEM). At this stage, item 2.6 (Lack of knowledge about plagiarism leading to 
unintentional cheating) was dropped from factor 1 because its low loading resulted in 
the lack of convergent validity. Following this, and for the same reason, item 2.7 (The 
belief that everyone cheats when conducting e-assessments) was dropped from factor 
2. Table 4 below, summarises item loadings as well as reliability and validity statistics.  
 

Table 4 - Confirmatory Factor Analysis 

Construct Measured variables Loadings 

In
st

it
u

ti
o

n
a
l 

fa
ct

o
rs

 2.1 
Electricity load shedding during 
assessments 

0.715 

2.2 Network and connectivity problems 0.632 

2.3 
Unconducive environments for proper 
learning 

0.763 
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2.5 
Inability to manage time for proper 
studying 

0.709 

2.8 
Having no ICT skills and knowledge for 
proper research 

0.663 

2.10 Pressure to perform 0.814 

2.11 
Unavailability of technology required for 
completing assessments 

0.712 

2.12 High technology costs 0.645 

2.14 
Difficulty using the complex technology 
required to complete the assessments 

0.736 

2.15 Assessments on untaught content 0.679 

2.16 
Absence of proper monitoring 
mechanisms 

0.690 

2.17 
Availability of opportunities for academic 
integrity violations 

0.731 

2.18 Lack of consequences for cheating 0.734 

2.19 Poor mentoring on academic integrity 0.702 

   Composite reliability (CR) 0.934 
   Average variance extracted (AVE) 0.505 

   Maximum shared square variance (MSV) 0.460 

In
d

iv
id

u
a
l 

fa
ct
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rs

  2.4 
The abundant amount of information 
available online that is easily copied and 
pasted. 

0.643 

2.13 Ease of information sharing during e-
assessments. 

0.768 

  Composite reliability (CR) 0.666 
  Average variance extracted (AVE) 0.502 
  Maximum shared square variance (MSV) 0.460 

Model fit indices               Χ2 / df = 2.213 (p<.001); IFI = .926; CFI = .925; TLI = .913; 
RMSEA = .078 

 

4.3.1 Explanations of the thresholds for reliability, validity and model fit. 
Reliability is attained when CR > .7 and all loadings >.5; Convergent validity is attained 
when CR > AVE and AVE > .5; Discriminant validity is attained when AVE > MSV. 
These are all attained and hence construct validity and reliability have been shown to 
exist for the individual factor construct. Table 4 indicates some model fit statistics 
which show that the measurement model is an adequate fit. CFI is a normed fit index 
in the sense that it ranges between 0 and 1, with higher values signifying a better fit 
(West et al., 2012).  
 
5. Discussion 
The results support some of the hypotheses predicted, however some hypotheses 
predicted were rejected. Interestingly technological factors did not demonstrate an 
influence on students’ academic integrity in e-assessments, resulting in further 
analysis on the individual and institutional factors. Having determined the 
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composition of these 2 factors, composite scores were calculated by finding the 
average of the individual item scores. Further analysis using the variables: 
institutional and individual factors reveals that they are strongly correlated with each 
other, r = .530, p<.001. Therefore, H4 is accepted. The study suggests that institutions 
hold strong forces that can influence individuals’ behaviour in relation to technology 
use. Analysis was conducted to probe the existence of significant differences in 
institutional factors and individual factors across gender. Through independent 
samples t-tests, results revealed that male students (M=4.25) agreed significantly more 
than female students (M=4.08) that institutional factors would cause them to cheat 
online, t (158.621) = 2.325, p=.021. Therefore, H7 is accepted. Gender differences 
predict the differences on the influence of institutional factors in academic integrity 
violation. This result coincides with findings by several authors (Caruana et al., 2000; 
Norton et al., 2001; Aggarwal et al., 2002) who reported that male students admitted 
to a significantly higher coincidence of academic dishonesty, in comparison to female 
students. However, a study by Roig and DeTommaso (1995) found that gender 
differences and academic dishonesty were not significantly correlated. In addition, 
male students (M=3.68) agree significantly more than females (M=3.49) that 
individual factors would cause them to cheat online, t (185.133) = 1.983, p=.049. 
Therefore, H8 is accepted.  
 
Furthermore, the study demonstrates that individual challenges are weakly correlated 
with students’ age, rho = .163, p=.021. Therefore, H9 is rejected. However, older age 
is associated with more agreement that individual factors would influence them to 
cheat in e-assessments. Individual factors are weakly correlated with age, rho = .186, 
p=.008. Interestingly, more experience in ICT use is associated with more agreement 
that individual factors would cause them to cheat in e-assessments.  
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Χ2 / df = 2.213 (p<.001); IFI = .926; CFI = .925; TLI = .913; RMSEA = .078 
 

Figure 2 - The final model 
 

From the findings, it is evident that academic integrity of e-assessments is mainly 
influenced by institutional and individual context factors, despite other studies 
focusing on the impact of technology on academic dishonesty. Sayed and Lento (2015) 
postulate that the extent of technology’s influence on academic dishonesty is 
contextual based (i.e., institutional). Institutional context factors have the potential to 
pose as strong forces of academic dishonesty. This is consistent with Cummings et 
al. (2009) and Gächter and Schulz (2016), who separately agree that the degree of 
dishonesty in society depends on its institutions. From an institutional perspective, 
the findings demonstrate that assessments given in times of electricity load-shedding 
have been confirmed as having exerted pressure on students to violate academic 
integrity rules.  
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As students were requested by academic institutions to leave their residences and go 
home, some students found themselves in environments not conducive for online 
learning. This has been prevalent for students who come from rural areas and 
townships which are characterized by poor network infrastructure and connectivity. 
This finding resonates with Guangul et al. (2020), who reported that infrastructure 
challenges affect commitment by students, which can go on to affect students’ 
academic integrity especially relating to assessments. However, two studies 
(Marinoni et al., 2020; Alsoufi et al., 2020) conclude that unsuitable infrastructure 
alone is not responsible for cheating in online learning environments, pointing to the 
fact that the challenges are multi-faceted. Findings revealed that pressure to perform 
perpetuates, leading to academic dishonesty, and can be attributed to massification 
and commercialization of the higher education in South Africa. In addition, findings 
resonating with Brimble (2016), revealed that poor students time management skills 
lead to temptations to violate academic integrity rules, as they feel under pressure to 
academically perform.  
 
In addition, the study demonstrates flaws in the assessment of the curriculum gave 
opportunities for academic integrity violations. This finding resonates with Slade et al. 
(2022:15) who postulated that, throughout the ERT, the essential shift to mainly 
digital assessment arrangements progressed with “little change” to the disciplinary 
practices. The curriculum needed to be redesigned in line with the new challenges 
brought by ERT. 
 
From the findings, it is evident that as the institution transitioned into ERT, there was 
limited planning around assessments in line with the shortcomings that ERT brought. 
As supported by Ibarra-Sáiz et al. (2020), assessment practices needed to be improved 
through redesigning of the assessments to meet the new demands, such as of ERT. E-
assessments needed to be tailored to meet the demands of online learning (Verhoef & 
Coetser, 2021). Assessment strategies greatly influence students’ approach to learning 
(Myyry & Joutsenvirt, 2015) and students need to be afforded opportunities to prove 
their understanding of knowledge and skills in varied situations (Maki, 2002). 
According to Teclehaimanot et al. (2018), assessments should be tailored at evaluating 
students’ performance against specific learning objectives. In the absence of academic 
integrity enforcement, it becomes difficult to determine if the real objectives of 
assessments are attained. Institutional challenges have also been reported by Eaton 
(2020), whose study postulates that there is a challenge in institutions of learning on 
adapting their assessment practices for relevance in online learning. Thus far there is 
an absence of monitoring mechanisms such as online proctoring (Gamage et al., 2020). 
In the absence of tangible consequence management, students were left with no option 
but to do what they could do to pass.  
 
In addition, results highlighted students’ lack of ICT skills as a risk to academic 
integrity. Emergency remote teaching is characterized by learning via online 
platforms and learning management systems (LMS) that demand a certain level of ICT 
skills and knowledge. Teclehaimanot et al. (2018) argues that institutions need to 
proactively design support mechanisms for students throughout their academic 
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journey. Support could be in the form training and development of staff and students 
for authentic e-assessments as reported by (Roddy et al., 2017; Abuhammad, 2020). 
The cost of acquiring necessary digital devices and data for connectivity has hindered 
students from upholding academic integrity. Emphasis is given by Du Preez and Le 
Grange (2020), who suggested that learning institutions need to provide technological 
support in the form of devices and data in remote learning contexts, as such actions 
can lessen, and in some instances, eradicate academic dishonesty.  
 
6. Conclusions and recommendations 
Promoting academic integrity has been a challenge during the emergency remote 
teaching period, as institutions of learning migrated running assessments onto online 
platforms. This research explored sources of students’ academic integrity violations in 
e-assessments in the higher education environment. The study findings conclude that 
institutions are a strong source of students’ academic dishonesty. As such, the study 
recommends that the potential for academic dishonesty should be handled by 
institutions using proactive measures to develop authentic strategies for better 
academic performance without compromising academic integrity. Conventionally, it 
is assumed that students are solely responsibile for their academic integrity, but 
academic integrity is in fact a responsibility of the university community as suggested 
by Saddiqui (2016).  
 
The study recommends that the institution needs to provide students with academic 
support and resources which are of vital importance throughout students’ academic 
journey. Curriculum redesign for alignment to remote teaching is therefore 
imperative. Direct migration from face-to-face assessment strategies has made room 
for academic integrity compromises. As such, the study recommends redesigning the 
teaching and learning policies, and the assessment policies. These policies need to then 
be implemented in a way that affords open ongoing dialogue with students about 
academic integrity and the associated consequences of the compromise they so often 
introduce. Information technology-based constraints, notifications, pop-ups, and 
discussion forums should be used to constantly remind students of the imperatives of 
academic honesty. In conclusion, first year university undergraduate students’ voices 
regarding academic integrity should be heard and taken into consideration in the 
design of curriculum, the assessments, and the provision of the needed support in the 
context of online teaching and learning. 
 
7. Limitations and future work 
Findings from this study should be considered in the light of a few limitations. 
Generalisability of the findings is limited as they are specific to a specific academic 
context characterized by a small group of first year undergraduate students in one 
institution of higher education. Longitudinal studies could be conducted in the future 
to study the phenomenon from a wider population. In addition, a study of a similar 
nature could be conducted to make comparative analysis of differences in academic 
integrity by academic year of study. 
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Appendix 1 

Exploring drivers of academic integrity violation in e-assessments by students during the 
emergency remote teaching. 

 
Section A: Demographics   

1.1 What is your gender 

Male Female 

 

1.2 What is your age 

17-22 years 23-28 years 29-34 years 35-40 years More than 40 years  

 

1.3 What is the average daily time you spend conducting online academic activities? 

0-2 hours 3-4 hours 5-6 hours 7-8 hours 9-10 hours  More than 10 hours 

 

1.4 Which faculty do you belong in the university? (Select ONE option only).                                                                                      

Arts and 
design 

Management 
sciences 

Accounting and 
informatics 

Applied 
sciences 

Health 
sciences  

Engineering and built 
environment 

 

1.5 How long have you been using information communication technologies (ICT) in a formal learning 
environment? (Please tick as appropriate)                                                                                           

Less than 3 years 4-7 years 8-11 years 12-15 years More than 15 years 

 

1.6 How often do you use ICTs for your assessment activities? On a scale from 1 (Very infrequently) to 
5 (Very frequently). 

Very infrequently    Very frequently 

1 2 3 4 5 

 

1.7 How critical are ICTs to you in executing your assessments activities? On a scale from 1 (Very 
unimportant) to 5 (Very important). 

Very unimportant    Very important 

1 2 3 4 5 

 

1.8 How frequently are ICTs used by your lecturers for assessments? On a scale from 1 (Very 
infrequently) to 5 (Very frequently). 

Very infrequently    Very frequently 

1 2 3 4 5 

1.9 How would you describe the alignment between your ICT skills and needed skills for online 
assessments? On a scale from 1 (Not at all aligned) to 5 (Very well aligned). 

Not at all aligned    Very well aligned 
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1 2 3 4 5 

 
Section B 
Indicate your agreement that the following situations would cause you to cheat in online assessments. 
On a scale from 1 (Strongly disagree) to 5 (Strongly agree). 

 Strongly 
disagree 

   Strongly 
agree 

 1 2 3 4 5 

2.2 Individual factors      

2.2.1   Inability to manage time for proper studying       

2.2.2   Academic inexperience leading to unintentionally cheating       

2.2.3 The belief that everyone cheats when conducting online 
assessments 

     

2.2.4    Having no ICT skills and knowledge for proper research       

2.2.5    Low motivation for studying      

2.2.6    Pressure to perform       

2.2.7   Unconducive home environments for proper learning      

2.3 Technology characteristics       

2.3.1 Unavailability of technology required for taking assessments      

2.3.2   High technology costs      

2.3.3   Easy of students’ online interaction       

2.3.4   High complexity of technology use      

2.3.5   Network and connectivity problems      

2.3.6   Availability of answers from online resources      

2.4 Institutional factors      

2.4.1   Poor assessment practices       

2.4.2   Lack of proper monitoring mechanisms       

2.4.3   Online curriculum integration problems       

2.4.4   Lack of cheating consequences management       

2.4.5   Poor mentoring on academic integrity       

2.4.6   Load shedding during assessments       

 
The end, thank you for participation!!! 
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Abstract:  
This paper examines Ghana's annual household food expenditures and their Engel 
food curve using data from the 2013-2014 sixth round of the Ghana Living Standards 
Survey which covered 16, 772 household and lasted for one-year. A sample size of 
16,035 was however valid for the model estimation in this paper. Household 
demographics and specific variables, including income, education status, religion, 
number of rooms, access to clean water, ownership of household, electricity supply 
to household, and refrigerators availability at the household that influence the 
annual household food budget decisions in Ghana are examined. It establishes an 
inverse relationship between the share of the household food budget and the 
increase in household income. The paper established high annual household food 
expenditure elasticity with 0.52 pesewas out of every one cedi serving as an annual 
household marginal food budget share in Ghana, on average and ceteris paribus and 
provides additional statistical evidence that characterises food as a necessity in 
Ghana. Policy-wise, the central government is advised to take more pro-poor 
agricultural interventions to improve food production and reduce its cost in the 
country. With a rapidly growing population, these measures will bring Ghana's 
economy into a state of food security and allow the country to also achieve the SDG 
2 goals it has set for itself.  

Keywords: Household, expenditure, food budget share, Engel food curve, food 
security 

1. Introduction 
Household budget allocation to food is well established in the developed economies' 
literature, since (Engel, 1857) seminal paper and recent literature inter alia includes 
(Abdulai, 2003; Almas, 2012;  Aromolaran, 2004; Aykac, 2018;  Blundell et al. 2007;  
Deaton, 1992; Engel & Kneip, 1996; Jaiyeola, et al. 2020; Lewbel, 2008;  Ravallion & 
Chen, 2015). Ghana is a developing country with about thirty-one million population 
and located in the West Africa of the Sub-Saharan Africa (SSA) region with four 
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identified agricultural ecological areas (Nin-Pratt & McBride, 2014). The Agricultural 
sector in Ghana offers the largest employment to its working populace, contributing 
in 2013: 21.7%; 2014: 22.1%; 2015: 22.1%; 2016: 22.1%; 2017: 21.2; 2018: 19.7; 
2019:18.5% as shares to Ghana’s GDP in these fiscal years, Ghana Statistical Service 
(2020).  

The Government of Ghana (GOG) since the country’s independence in 1957 has in its 
developmental drive continued to promote and ensure adequate food production in 
the country. In pursuing this goal in recent times, various agricultural policies and 
interventions aimed at increasing the production of food for household consumption 
have been implemented. There are also some policy interventions commenced by 
international donor partners.  These policies and interventions of the GOG include 
inter alia, the Agriculture Sector Investment Programme which aims at increasing 
investment in the food value chains. This GOG and the IFAD intervention, which 
started in 2018 for a six-year maximum duration is at a cost of US$ 113.2 million 
(Ministry of Food and Agriculture, 2018). The Youth in Agriculture Policy as a food 
production intervention is to make farming attractive to the youth. The perception of 
the youth in Ghana is that farming is a profession for the low class in the society and  
is an occupation reserved for the aged 
(http://mofa.gov.gh/site/programmes/youth-in-agriculture). Linked to the Youth 
in Agriculture Policy, is the Planting Food for Jobs policy intervention, which 
commenced in 2017. This policy intervention hinges on households planting crops in 
commercial quantities for export and domestic market, promoting rural 
development and greenhouse technology villages for industrial agricultural 
production, and the rearing of animals for food and job creation, and modernising 
agricultural activities through the promotion of an increased mechanisation service, 
(http://mofa.gov.gh/site/programmes/pfj). There is also the collaborative policy 
aimed at increasing the agricultural investments, and the enhancement of agro-based 
value chains between the EU and the GOG for the 2017- 2024 period. There is a 
support policy intervention also aiming at increasing food production in the country. 
The CARES food intervention identifies food production as one of the critical sectors 
to revitalize and transform the economy during this COVID-19 and allied infection 
era. The Ministry of Food and Agriculture (MOFA) administers the policy 
interventions to ensure the rapid competitive import substitution of food and 
industries to support commercial farming and support the educated youth to engage 
in modern farming to ensure increased food security, and the supply of raw 
materials for agro-processing industries and for value-additions, 
(http://mofa.gov.gh/site/agricultural-component). There is also the Savannah 
Investment Program which as an intervention is set to increase domestic meat and 
poultry production from 2020-2025, [MOFA, 2022].  

These and other policies notwithstanding, the economy of Ghana with the advent of 
the COVID-19 global pandemic have experienced several setbacks, which have put 
the country off track in ensuring that household demand for food is affordable. 
Ghana occasionally experiences domestic tribal and ethnic conflicts and all the 
negativities identified by the FAO (2021) that affect countries' food security and 
nutrition, Boero, et al., (2021). These have also plagued the economy of Ghana in 
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achieving the SDG targets 2.1. and 2.2 which focused on eliminating hunger and all 
manner of malnutrition in the country. Hunger affects a little over one-fifth (21.0%) 
of the population in Africa, and 799 million, in Africa lived with moderate to severe 
food insecurity, FAO (2021). African Union Agenda 2063 (2013) target is to 
vigorously ensure the elimination of hunger and food insecurity on the African 
continent by the year 2025. The AU intends to realise this target in Africa through 
the promotion of its Accelerated Agricultural Growth and Transformation Strategy, 
(2014, 2015). This idea is to be pursued by researchers and assisted through the 
production of periodic empirical research aimed at monitoring household food 
budget share and expenditures in member states to inform and guide policy. 

This paper serves as a contribution to the embryonic stage of investigating 

household annual food budget shares in Ghana in its quest to achieving the SDG 

targets 2.1. and 2.2. It analyses the household Engel food coefficient and curve, 

household marginal food budget share and their expenditure elasticity. It also adds 

to the few existing literatures (Abdulai & Aubert, 2004; Abdulai & Kuhlgatz, 2011;  

Abdulai, 2003; Akparibo et al. 2021; Essilfie et al., 2020; Annim & Frempong, 2018; 

Antwi & Lyford, 2022; Aykac 2018;  Devereux & Maxwell, 2001;  Ecker & Fang, 2015; 

Ecker, 2018; Omari et al., 2018; Fashogbon & Oni, 2013; Frempong & Annim, 2017; 

Hasan, 2016; Hasegawa et al., 2008; Jaiyeola  et al., 2020; Ansah et al., 2020;  KC et al., 

2017; Maxwell, 1999  Maxwell, 2001; Maxwell, 2001;  Melo et al., 2015;  Moss et al., 

2016; Nsabimana et al. 2020;  Osei-Kwasi et al., 2021;  Otsuka, 2015;  Scrimshaw, 2008; 

Setsoafia et al., 2022), studies on developing countries' household food budget and 

expenditure analysis. This paper is carven in this form. Section 2 deals with the 

method, description, and definitions of the variables. Section 3 pertains to the results 

and discussion section. The conclusion of this paper is in Section 4 at the end. 

2. Method 

2.1 Participants 

The Ghana Statistical Service Living Standards Survey Six (GLSS6) is analysed in this 
paper with permission. The GLSS 6 is a nation-wide household survey, covering a 
data collection from all the 10 regions of Ghana. The survey activity received 
funding from the central government of Ghana and other international donor 
agencies, and technical assistance from the World Bank. Survey enumeration 
covered 16, 772 household and lasted for one-year. A sample size of 16,035 was 
however valid for the model estimation in this paper. 

2.2 Design 
2.2.1 Description and definitions of variables 
The descriptions and definitions of the household variables are presented in Table 1. 

Table 1- Definitions and descriptions of household variables used 
 

Variable Description 
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ATEi. Household total annual nominal expenditure 

in cedis 
Ei Household total annual food expenditure 

LOGync 

 

Natural logarithm of  ATEi  in Cedis 

 FBSi Annual average household i food budget 
share in cedis 

O  sample mean of  FBSi 

hhsex 

 

Household head sex 

 hhsize Household size 

hHAGEY Age of household head 

hHMARST Marital status of household head 

hHEDLEV Household head education level 

religion Household head religion 

water Main source of water in the household 

rooms Number of habitable rooms in the household 

ownhouse Ownership of dwelling units  

electcon Household   connection to electricity  

fridge Household  with  refrigerators  

 
Some theoretical considerations that influence the annual  household food budget 
decisions in Ghana are examined to guide the empirical model estimated in this 
paper. These are some socioeconomic variables, which are characteristics of 
household (Ansah et al.  2020). Given the foregoing, household demographic and 
specific variables, which  potentially  influence annual household food budget and 
expenditure based on data availability,  given the application in a Ghanaian context, 
are examined. Household income is a major determinant established in the literature 
as influencing household food budget and expenditure (Deaton, 2019; Engel & 
Kneip, 1996; Hasan & Mozumder, 2017; Nsabimana et al., 2020). The expectations are 
that as household income increases, annual household budget allocation to food and 

expenditure will decrease, and 0/ ii LOGyncFBS   ceteris paribus. The age of 

household head in Ghana, has most influence on household annual food budget 
(Ansah et al., 2020; Nsabimana et al., 2020). The expectations are that 

0/ ii hHAGEYFBS   ceteris paribus, (Nsabimana et al, 2020).   

 
Monogamous household in Ghana do care a lot about their family food budget 
allocation and expenditure and is plausible to have an increasing family food budget 
share and expenditure all year round. Hence, the expectations are that, 

0/ ii hHMARSTFBS   ceteris paribus. Household heads possessing university 

qualifications can happen to have smaller family size and therefore have less food 
budget allocation and expenditure annually. The expectations are that, 
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0/ ii hHEDLEVFBS   ceteris paribus. Pentecostal/Charismatic Christian household 

heads are not in polygamous marriages and are concerned about their family budget 
allocation to food and expenditure. It is plausible for such household willingness to 
have positive annual family food budget share and expenditure. The expectations 

are that, 0/ ii religionFBS   ceteris paribus. Household with only a room do not 

have a large family size and plausible do not have to increase household food 

budget and expenditure annually. The expectations are that, 0/ ii roomsFBS   

ceteris paribus. Household with water from protected well sources in Ghana need not 
worry spending on food as there is water available for both cooking and drinking 

throughout the year. The expectations are that 0/ ii waterFBS   ceteris paribus.  

 
Household owned by the household heads are more concerned about the immediate 
welfare of the household occupants and are in a better position to ensure their food 
security by having an increased food budget and expenditure annually. The 

expectations are that, 0/ ii ownhouseFBS   ceteris paribus. Household connected to 

electricity supply from the national grid are able to preserve all kinds of food using 
modern gadgets and food preservation equipment. Such household do not need to 
increase their food budget share and expenditure annually. The expectations are 

that, 0/ ii electonFBS   ceteris paribus. Likewise, household with refrigerators is 

plausibly able to stock and preserve all kinds of food all year round. Such household 
do not need to increase their food budget share and expenditure annually. The 

expectations are that, 0/ ii fridgeFBS   ceteris paribus. 

 
2.3 Procedure  
The paper defines the value of total annual food consumption expenditure for a 
particular household as Ei, and its annual total nominal expenditure as ATEi. 
Then it identifies the household food budget share (FBSi) which is used as the 
dependent variable as:   

 
i

i
i

ATE

E
FBS = . 

The (Working-Leser 1943, 1968) model is used to define a linear OLS framework to 
estimate a sampled household  annual food budget share and expenditure as: 

FBSi=+1LOGynci+2hHAGEYi+3hHMARSTi+4hHEDLEVi+5religioni 

+6roomi+7wateri +8ownhousei +9electconi + 10fridgei + i .  

 where i 1,………16,035.                                                                                       [1]      
                                                                                             

The model has an error term with a zero mean, represented by the symbol i  .  

.In estimating household food budget share and expenditure, in a developing 
agrarian economy of Ghana, this paper adopts the (Working-Leser 1943, 1968) linear 
model unlike the quadratic term approach by (Banks et al., 1997) for a developed 
economy. 
  
The household food budget share estimate at the marginal sampled mean value is 
estimated as:   
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1

i

i β
dATE

dE 

=  + O  , and  ceteris paribus                                        .                                   [2]    

And the paper estimates household food expenditure elasticity at the sampled mean 
as: 

1
β1 +



=
−



i
   

, and  ceteris paribus                                                                                  [3]                                       
            

 

 

The 1
β


 is an estimated parameter.  The sampling variance for the household food 

expenditure elasticity as estimated in eqn. [3] is derived as:         

Var(


i ) =  ( ) )var(
2 





                                                                                                 [4]        

And the paper test what type of good food is in Ghana as:  

Ho: i  = 1 

Ha: i  < 1 

In line with the established trend in the household food budget share and 
expenditures literature, (Deaton, 2019; Hasan & Mozumder, 2017; Engel & Kneip, 
1996; Nsabimana et al., 2020;) for low-income agrarian economies, total annual 
nominal household expenditure is captured as a proxy for total annual household 
nominal income. Cross section, living standards survey data in developing countries 
generated are characterised by a potential heteroscedasticity mainly due to 
difficulties in recollecting retrospectively, and the fading of some respondents’ 
memories, and the misunderstanding of a survey item among others (Grosh & 
Glewwe, 1998). In adjusting for a potential heteroscedasticity in the (Working-Leser 
1943, 1968) linear regression model, (White, 1980) Heteroscedasticity consistent 
standard errors robust estimates using STATA is implemented to deal with it. In 
dealing with endogeneity bias affecting the estimation of the Engel food coefficient 
when a function regressing household food budget share on total household 
expenditure is specified as in (Banks et al., 1997; Blundell et al., 2007; Blundell et al., 
1998; Hausman et al., 1995; Hasan & Mozumder 2017) studies, this paper uses the 
natural log of annual household income and household size as instrumental 
variables for the natural log of annual total household expenditure. 

3. Results and discussion 
The means and standard deviations of the various demographic and household-
specific variables in the paper are reported in Table 2. The mean age of household 
respondents was 46 years. About 9% of respondents attained tertiary education, and 
8% household head is in a monogamous marriage. About 6% of the household heads 
are Pentecostal/Charismatic Christians, and 7% of the household have water from 
protected well source. Close to 6% of the household have one habitable room to 
spare and about 75% of the household heads owned their various dwelling units. 
About 76% of the household are connected to electricity, while about 72% of 
household do have refrigerators. The average household size of 4 people confirms 
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(Ansah et al., 2020) studies. There is an average natural log household annual income 
value of about 8 cedis.   
 
Table 2- Mean and standard deviations of specific demographics and household 
variables  

Variable Mean Standard 
deviation 

Average age of  household head (hHAGEY) 46 (15.89) 

Household head  have a university  degree  
(hHEDLEV) = 6, 0 otherwise)  

0.8604 (0.3467) 

Household head is in a monogamous 
marriage  ( hHMARST=2, 0 otherwise) 

0.8814 (0.3233) 

Religion 

Household head is a 
Pentecostal/Charismatic Christian 
(religion=4, 0 otherwise  

0.6527 (0.4761) 

Household  have water from protected well 
source  (water = 4, 0, otherwise)  

0.7564 (0.4293) 

Household  with one  habitable room  (room  
= 1, 0 otherwise) 

0 .6538 (0.4757) 

Household head owns the dwelling unit    
ownhouse=1, 0 otherwise) 

0.7501 (0.4329) 

Household  is  connected to electricity 
(electcon=1, 0 otherwise) 

0.7592 ( 0.4276) 

Household    have a fridge  (fridge=1, 0 
otherwise) 

0.7158 (0 .4510) 

HHlnInc  Natural log of household annual 
income (IV)                          

8.034 (1.4314) 

hhsize  (IV)                                                                                                                                                                                                                                                                                                                                                                                   

 

4 2.8 

Source: Author’s calculations based on GLSS 6 database 

A summary of the annual household budget indicating food budget share, total 
expenditure means, medians, and percentiles estimates respectively are shown in 
Table 3.   
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Table 3 - Distribution of annual household budget, total expenditure means, 
medians, and percentiles estimates 

Variable Mean 25th Percentile 50th Percentile 
(Median) 

75th Percentile 

FBSi 

 

0.55 

 

0.43 0.56 0.68 

ATEi. 

 

8105.183 

 

3665.598 6161.721 10020.81 

Ei 4062.273 2005.067 3248.378 5066.078 

US Dollar equivalence in cedis during survey period = Cedis 2.32 to US$ 1. 

An investigation of the estimates presented in Table 3 shows that annual household 
expenditures based on the 25th percentile is 3,665.598 cedis, while the 50th percentile 
(median) indicates household expenditures of 6,161.721 cedis.  Household annual 
total food expenditure at the 25th percentile is 2,005 cedis, representing 54.7% of the 
annual 25th percentile household total expenditures. The household annual median 
total expenditure on food value is 3,248 Cedis, which is 53% of the total annual total 
household median expenditure.  The annual household total food expenditure mean 
value of 4,062 is 50.12 % of the mean total annual household expenditure. To derive 
the household Engel food curve, the relationship between annual household food 
share and natural logarithm of annual total household income are plotted as graphs. 
The curve has a negative slope and corresponds to (Nsabimana et al., 2020) findings 
for Rwanda and (Ansah et al., 2020) findings on Ghana. The household Engel Food 
Curve is shown in Figure 1. 

 

Figure 1. Household Engel Food Curve 
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The estimates of the (Working-Leser 1943, 1968) linear IV model annual household 
food budget share and expenditure is reported in Table 4. 

Table 4 - Estimates of (Working-Leser 1943, 1968) linear IV model 

                                  Variable                                                  Estimated coefficients 

LOGync   - 0.0264* (0.0039 ) 

hHAGEY                                                                                    0.0005* (0.0001) 

hHMARST                                                                                 0.0031* (0.0008) 

hHEDLEV                                                                                - 0 .0134* (0.0007) 

religion                                                                                         0.0038* (0.0007) 

rooms                                                                                           

 

- 0.0090* (0.0012) 

water                                                                                              

 

0 .0127* (0.0009) 

ownhouse                                                                                       

 

0 .0219* (0.0027) 

electcon                                                                                         

 

- 0 .0459* ( 0.0028) 

fridge                                                                                               

 

- 0.0509* (0 .0032) 

constant                                                                                              0 .7729 (0.0332) 

**Sargan (score), chi.2                                                (p = 0.6850) 

***Basmann (score), chi.2  (p = 0.6851) 

Number of observations                                                                      16,035                                                                                                                

Source: Author’s estimation based on GLSS 6 database. * Denotes significance level 
at 5 percent. Robust standard errors in parentheses. P-values of both the **Sargan 
score and ***Basmann test respectively for tests of over identifying restrictions, 
suggest that the instrument set is 68 percent valid and the model is correctly 
specified.  

The demographic characteristics impel significant influence on household food 
budget share and expenditure decisions. The estimated coefficients of household 
head's age, monogamous household heads, household heads with university degree 
are all significant at 5 percent level and have the expected signs and are similar to 
the findings of (Nsabimana et al., 2020).  Household head age variable estimate is 
similar to the findings of (Ansah et al., 2020). The Estimated coefficient of religion is 
significantly established and has the expected sign. The other household specific 
variables rooms, water, ownhouse, electon, fridge are all significantly determined at 
5 percent significance level with the expected signs, respectively. The estimated 

LOGync coefficient ( 1
β


) is the response of annual household food budget share with 

respect to the log of annual total household expenditures. It shows that a 10% rise in 
annual household expenditure decreases the share of the annual household food 
budget by 02.6 percent on average, and ceteris paribus.  This paper tests the estimated 

effect of the LOGync coefficient ( 1
β


) with reference to the validity of the Engels food 
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law in Ghana. The Engels food law states that as household income rises, household 
budget devoted to food declines. 

The Engels food law test in Ghana is as follows:  

Ho: 1 = 0  

t16, 024 = 
 0.0039

00264.0 −−
 = – 6.7692                                                                                                

 
Because the critical value of –1.645 rejects the null hypothesis, it statistically confirms 
the existence of the Engel’s food Law in Ghana. The annual household food budget 
marginal share estimated at the sample mean value is derived as: 
 

1
i

i
β

ATE

E 

=



 + O    = -0.0264 + 0.55 = 0.5236.                                                  [2']        

This shows that a one cedi increase in annual household expenditure results in a 
marginal 0.5236 pesewas increase in annual food expenditure on average, and ceteris 
paribus. 

The annual household food expenditure elasticity is estimated as 

                     
952.01

55.0

0264.0
1

β
1 =+

−
=+



=
−



i
                                                  

[3']       
                                                              

The estimate shows that any 10% increase in annual household expenditure results 

in an increase of annual household food demand of 9.5% on average, and ceteris 

paribus in Ghana. Various studies on other developing countries (Ansah et al., 2020; 

Melo et al., 2015; Moss et al., 2016; Nsabimana et al., 2020; von Braun et al., 1991) on 

household budget food budget share and expenditure confirms high food 

expenditure elasticities. The household food expenditure elasticity estimate being 

numerically greater than zero but less than one, statistically confirms food as a 

necessary good in Ghana. 

The paper derives the sampling variance for the annual household food expenditure 
elasticity estimated in [3'] to test if food being a necessary good in Ghana is 
plausible. 

The statistical test conducted is:  

Ho: i  = 1 

Ha: i  < 1 

Var( i



 ) =  ( ) )var(
2 





    = ( ) 2064.006244.0

55.0

2

=


                                            [4']        

                                                                           
The null hypothesis is rejected in this case suggesting that food is a necessary good 
in Ghana. This confirmed the findings of (Ansah et al., 2020) that classified about 
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97% of the food groups in Ghana as necessary goods. (Abdulai, 2004) also opines 
that in developing economies, food is usually necessary goods. 

4. Conclusions  
Using the GLSS 6 national representative data, this paper estimates the Engel food 
curve relationship, which has received particular attention in investigating 
household budget allocation to food preferences for the economy of Ghana. The 
findings of this paper resonates with (Ansah et al. 2020; Nsabimana et al. 2020), 
studies that established an inverse relationship between household food budget 
share and increasing household income. The paper also has established high annual 
household food expenditure elasticity as has also been established in other 
developing economies by (Ansah et al., 2020; Melo et al., 2015; Moss et al., 2016; 
Nsabimana et al., 2020; von Braun et al., 1991). This paper provides additional 
statistical evidence that characterises food as a necessity in Ghana. With 0.52 
pesewas out of every one cedi serving as an annual household marginal food budget 
share in Ghana, on average and ceteris paribus, Ghana is in the (Smith & Subandoro 
2007) medium food insecurity category. They opined that household in an economy 
spending between 50 - 65% of total annual household expenditure on food places 
that economy in a medium food insecurity zone. Policy wise, more pro-poor agro-
based interventions aimed at improving food production in the country by the 
central government is recommended. These measures would thereby turn the 
economy of Ghana into a food security state as its population grows rapidly and 
enables the country to also achieve the SDG 2 targets it has set for itself. 
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Abstract 
A smooth transfer of knowledge from instructor to student is what is desired in any 
learning context.  One of the essential methods in making this happen is the use of 
humor in teaching. This study sought the influence of humor as a teaching tool on the 
student's engagement in classroom learning from students’ point of view and to find 
out the availability and extent of humor used as a teaching tool in the classes of 
Kandahar University from students’ perspective. The study employed a quantitative 
research-based survey design and used a questionnaire to collect data from a sample 
of 370 participants. The findings revealed that humor as a useful teaching tool 
positively influences students’ classroom learning engagement but it is not utilized by 
most teachers as a teaching tool. 
 
Keywords: humor, teaching tool, learning, student engagement, classroom, Kandahar 
University  
 
1. Introduction 
Among instructors of any discipline around the world, if there is one common goal 
for them to achieve, that would be contributing in any possible way in making 
learning happen in class (Wood, 2007). In classrooms teachings are happening, but the 
question is whether learning parallel to the teaching is also happening or not. 
Similarly, studies have found that when students are actively involved in the learning 
tasks, they learn more than when they are passive recipients of instruction (Brame, 
2016). Students’ engagement in class significantly increases when humor is evident in 
class. The humoristic nature of teachers resulted in higher students engagement with 
teacher compared to the sarcastic and hostile nature of teachers (Nienaber, Abrams, 
Segrist, 2019). Hence, a positive relationship between the use of humor and students 
classroom engagement is found (Shahid, Ghazal, 2019).  
 
Humor is considered to be an important element of classroom that would significantly 
contribute in students motivation towards learning. Studies have shown that humor 
has the potential to improve learning (Garner, 2016). Students’ regardless of their 
geographical differences of classes love humor embedded as part of their lesson. 
Basically, students love subjects and classes in which the instructors present everyday 
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lesson in some sort of humoristic way. It results in easy buildup of rapport between 
teachers and students which consequently results in trust build-up and anxiety 
reduction in students. In fact, it is believed that educators who employ humor in their 
classes are highly favored and nicely rated by both their students and co-teachers in 
areas of creating motivation in class, reduction in students’ anxiety and making of 
engaging lessons (Makewa et al., 2011; Garner, 2016). Shahid and Ghazal (2019) found 
that teachers using humor as a teaching tool were highly rated by students compared 
to those who did not use it. Both in learning and teaching circumstances, humor 
should be given an important consideration as it is a crucial part of our social life and 
a way of communication (Shiyab, 2009).  
 
According to Bruner (2002) teaching is all about transformation of students’ thinking. 
He believes that humor can positively influence students’ thinking towards problems 
and challenging situations. Hence, he suggests that humor is an element of teaching 
and should be used more frequently by teachers. Learning is meant to be fun! In fact, 
any teacher who incorporates games actually creates humor which is inspiring 
his/her students to have good time together with the instructor as part of a class 
gathering (Cross, 1987). They enjoy the lesson, stay engaged and tend to show more 
classroom interaction and participation which fosters learning overall. Deneire (2009) 
believes that humor, if introduced in the class at the appropriate time during teaching, 
would improve students’ cultural and linguistic competence, on the other hand, 
instructors who tend not to use humor or do not possess a good sense of humor are 
found to be less liked, boring, strict and teacher centered. He also argues that though, 
the significance of humor as an effective tool of teaching is evident, yet it is found to 
be very limitedly used by instructors in practice. 
 
A class in which learning is presented to the students with the element of humor, tends 
to be fun and effective. Often, students love instructors who introduce some sort of 
humor to their lesson and find their lesson interesting. However, based on the 
personal experience of the researchers, it is believed that majority of the lecturers at 
Kandahar University follow more of a non-humoristic approach while teaching their 
classes. They are perceived more of a serious, structured and rules and regulation 
bound individuals. These instructors perceivably believe that the addition of humor 
to their teaching methods will distract students to focus on having fun more in class 
rather than concentrating on their lesson and learning objectives. In fact, humor is not 
considered significant enough by instructors for their students and they think that it 
does not make any difference in classroom learning. The limited or no humor use in 
class obviously influences students engagement possibly limiting it to happen 
extensively.  In a study it was found that language functions presented in humoristic 
context were better learned by a group of students since the they are more engaged in 
it  compared to the group to which the language functions were presented in ordinary 
non humoristic contexts (Azizifard & Jalali, 2012). Since, no or very limited studies 
have been conducted to study the influence of humor as a tool of teaching in Language 
classes in Kandahar province, or at a national level, the researchers of the current 
study, therefore, considered this as a gap to study the issue. The findings of the current 
study would outline the importance of humor as a tool of teaching for teachers and 

105



would present data to justify whether it would make any difference in learning and 
teaching process for both students and teachers. 
 
Finding answers for the following questions is the main goal for the researchers to 
achieve: 
1. How does the use of humor influence the students' engagement in classroom 
learning from students’ point of view? 
2. To what extent is humor used in classrooms by lecturers as a pedagogical tool of 
learning from students’ perspective? 
 
Humor has been defined in various ways. Seeing or hearing something which has the 
ability to engage people in smiling or laughing is perceived humor (Cambridge 
Dictionary, n.d.). Things, situations or movie scenes and dramas that have the quality 
to make us smile or laugh is called humor (Collins, n.d.). Moreover, Humor is defined 
as a valuable trait given to the humankind, meanwhile, it is an essential tool in the 
field of education (Banat, 2018).  
 
Humor is a fundamental section in education (Unsal et al., 2018). Before twentieth 
century you would not use humor in the classrooms and it was unscholarly to bear 
the trait of humor but twentieth century converted this phenomenon to a powerful 
learning tool (Korobkin, 2012). With appropriate humor use, we will always have 
classes full of active students and they will be able to absorb our learning outcomes 
(Southam, & Schwartz, 2009).  Actually, multiple aspects of learning could be achieved 
through giving students the opportunity to laugh during the classroom activities 
(Moran, & Hughes, 2006). In fact, students can remember things well while offered in 
a humorous manner instead of non-humorous method (Sambrani et al., 2014). The 
audience of every lecture needs to be persuaded and influenced by the use of humor 
so that they can enjoy and feel good about it (Reece, 2014). Specifically a positive 
nonverbal behavior such as smiling can easily grab students’ attention towards what 
we plan to teach them (Mustapha, et al., 2010). 
 
O’Neil (2019) claims that both teachers and students realize humor as a pedagogical 
tool in the classroom, besides, it paves the way for the students in obtaining the degree 
in institutions. The use of humor enhances better learning by letting students be 
significantly be relieved of negative thoughts of depression, stress and anxiety 
(Narula, Chaudhary, Narula, Narayan, 2011). In order to keep the level of anxiety 
lower while keeping the level of persuasion higher in our classrooms, we have to let 
our students laugh and have humor (Torok et al., 2004). According to Halula (2013) 
information could be retained for a long period while obtained in a stress less 
environment and in a fearless atmosphere. Abu Bakar (2018) writes that keeping the 
timing for the use of humor and also changing students’ perspectives towards using 
humor effectively in the classroom are both key pedagogically remarkable ways to be 
used. 
 
With the right amount and type, humor prepares the atmosphere for students to pay 
more focus on what they have to learn and lets the students to forget about their 
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worries which contributes in preparing the learning atmosphere in the classroom 
(Aboudan, 2009; Gorham & Christophel, 2009; Weaver et al., 2009). Since teachers are 
always challenged by their teaching effectiveness, the problem could be solved with 
dedicating some of the class time to humor (Ocon, 2015). A study conducted 
comparatively about high school teachers and college teachers, revealed that college 
teachers use more humor than high school ones and they realize it as a learning 
facilitator rather than a learning strategy (Neuliep, 2009). In another relevant study it 
was found that students liked those teachers who have used humor in the classrooms 
and in the same time positive relationship is sensed well between teachers and 
students (Makewa et al., 2011; O'Connor, 2013). Moreover, has even found that 
mistakes made by teacher during the lecture in the classroom could be coped with 
humor, on the other hand, through the usage of humor, academic challenges, which 
are often faced by students, would not be nightmares for them hindering their 
learning (O'Connor, 2013). 
 
Let’s consider humor from another important angle with regard to students’ 
performance in exams and their results. Various studies have found that humor was 
positively effective enough in increasing students ‘performance in exams. Test 
performance could be denoted remarkably positive and well-done in case humor is 
used while giving Instructions and clarifications during exams. Therefore, humor is 
worth to be considered in tests (Berk & Nanda, 2006). Findings by Ziv (2014) reveal 
that the use of humor during the lessons increases the scores at the final exam denoting 
that better teaching and learning has taken place during the course. 
 
Besides the valuable positive effects of humor use in class, some of its downsides are 
also observed. According to Lovorn and Holaway (2015) humor consistently takes 
place during the lectures, the only matter that should be regarded important is that its 
use should not go beyond the learning limits. They further added that despite some 
teachers are willing to use humor in classrooms, it is helpless in classroom 
management and could be hard to control and re-manage the class with the humor 
use.   
 
2. Method 
Participants 
The setting for the current study is Kandahar University. The study deals with a 
pedagogical issue and a university is considered to be the most appropriate setting to 
study the relevant issue. The population for the current study is the students of all 
faculties at Kandahar University. Since the influence of humor on the quality of 
learning can be best studied from students’ perspective, therefore, students of all 10 
faculties of Kandahar University are considered to be the right population for the 
study.  
 
Based on the sample size formula of Krejcie and Morgan, (1970) from a total 9000 
students of Kandahar University, a sample size of 370 students was chosen. A random 
sampling technique was used to collect data from the students disregarding their 
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demographic characteristics that would influence the outcome of the current study in 
unimportant ways.  
 
Research Design 
This study seeks to describe the available trends with regard to the use of Humor as a 
pedagogical tool of learning at Kandahar University. Hence, a quantitative research 
based survey design is chosen to guide the study.   
 
Materials 
In order to proceed ethically, the researchers had to obtain an official permission to 
conduct the current study from the chancellor of the university. A questionnaire was 
adapted from available literature as a tool to collect data for the current study. Several 
additions and omissions were made in the questionnaire by the researchers in order 
to best suit the purpose of the study as a tool for data collection.  The data was 
analyzed by SPSS v24 software using descriptive statistics. The mean scores were 
calculated for all the items in the questionnaire.  
 
Procedure 
The purpose of the current study was explained to the students of Kandahar 
University at the first section of the questionnaire and their agreement as research 
respondents was obtained prior to the data collection. The questions were prepared 
very clearly and understandably. Finding the honest answer for every single question 
is the most important and valuable item in any academic research, therefor, students 
were encouraged to select the most accurate answers. All 370 students filled out the 
questionnaire online via google form. The google form was such adjusted that it 
would have not been submitted without with leaving a question unanswered.  
 
3. Findings  
The influence of humor on learning 
The first objective of the current study sought to study the influence of humor as a 
teaching tool on the learning of students at Kandahar University and the relevant 
findings are presented in table 1 below. 
 
Table 1 
The influence of Humor on students’ learning 

The influence of humor on students’ learning     
     

Mean 
   Std. 

Deviation 

1. encourages students to be actively engaged and pushes 
them to participate 

4.61 .589 

2. relieves tension, stress or anxiety 4.55 .606 
3. makes subjects matters interesting 4.52 .659 
4. increases enthusiasm 4.48 .576 
5. makes joy and happier atmosphere 4.45 .569 
6. establishes trust between teacher and students 4.34 .777 
7. relives hopes and supports optimism 4.33 .674 
8. motivates students to be always present in the classroom 4.32 .911 
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9. increases self-efficacy to learn 4.29 .777 
10. increases attention and facilitates understanding of 
challenging concepts 

4.27 .766 

11. disarms aggression with others 4.23 .847 
12. improves problem solving 4.19 .875 
13. increases learning speed and makes learning easier 4.19 .863 
14. promotes emotional intelligence 4.16 .798 
15. makes learning permanent 4.16 .814 
16. attains initiatives 4.11 .809 
17. promotes critical thinking 4.04 .826 

1 = Strongly Disagree 2 = Disagree 3 = Neutral 4 = Agree 5 = Strongly 
Agree 
 
The findings in Table 1 show the mean scores for the influence of humor on the 
students’ learning at Kandahar University. All the items in the table 1 have the mean 
score of four. It can be deduced that all the responses are in the range of agree to all 
the items of the table.  It means that all the respondents agree that humor influences 
the students’ learning on all the different aspects presented in the table above. Items 
which gained comparatively higher mean scores are ‘ Humor encourages students to 
be actively engaged and pushes them to participate’ (M=4.61, SD=.589), ‘humor 
relieves tension, stress or anxiety, (M=4.55, SD=.606), ‘makes subjects matters 
interesting’ (M=4.52, SD=.659), ‘increases enthusiasm (M=4.48, SD=.576) and ‘makes 
joy and happier atmosphere (M=4.45, SD=.569).  
 
Humor as a teaching tool in the classes of Kandahar University  
The second objective of the study sought to find out the extent of humor available in 
the classes of Kandahar University as a teaching tool, table 2 presents the relevant 
findings below.  
 
Table 2 
The Extent of humor available in the classes of Kandahar University 

The availability of humor in classes 
Mea
n 

Std. 
Deviatio
n 

1. make humorous facial expressions (smile, make lively 
expressions, laughing ready attitude) 

3.25 1.164 

2. make jokes and laughs with us 3.24 1.066 
3. gives funny examples during the class 3.06 1.001 
4. use humor whenever the students feel bored 3.05 1.132 
5. tell funny stories related to the lesson 2.70 1.152 
6. use irony for the purpose of making humor 2.61 1.119 
7. use comfortable body language and relaxed voice 2.51 1.151 
8. start the lesson with an amusing moment, joke or small talk 2.49 1.169 
9. use games and group activities which results in the 
emergence of effective humor 

2.40 1.231 

10. dramatize during the lesson 2.31 1.158 
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11. foster an informal climate 2.19 1.144 
   

1 = No lecturers      2 = Few lecturers      3 = Some lecturers 4 = Most lecturers  5 = 
All lecturers 
 
The findings in Table 2 show the mean scores for the extent of humor availability in 
the classes of Kandahar University as a teaching tool. All the items in the table 2 have 
the mean scores between two to three. It can be deduced that all the responses are in 
the ranges of few lecturers and some lecturers. It means that some to only a few 
lecturers use humor as a teaching tool in the classes of Kandahar University. Items in 
the table that gained higher mean scores are ‘make humorous facial expressions 
(smile, make lively expressions, laughing ready attitude)’ (M=3.25, SD=1.164), ‘make 
jokes and laughs with us’ (M=3.24, SD=1.066), ‘gives funny examples during the class’ 
(M=3.06, SD=1.001). Items in table 2 that gained lower mean scores are ‘foster an 
informal climate’ (M= 2.19, SD= 1.144), ‘dramatize during the lesson’ (M=2.31, 
SD=1.158), ‘use games and group activities which results in the emergence of effective 
humor’ (M=2.40, SD=1.231), ‘start the lesson with an amusing moment, joke or small 
talk’ (M=2.49, SD=1.169).  
 
Overall, these findings suggest that the use of humor in the classes of Kandahar 
University as a teaching tool is not used by most or all lecturers. Only a few to some 
lecturers employ it as a tool of teaching while they are teaching in classes. 
 
Discussion 
This research sought to study the availability of humor in the classrooms of Kandahar 
University. The use of humor was found, but not to the extent needed. However, a 
study reveals that college teachers use enough amount of humor in the classroom and 
they recognize it as an affective teaching tool (Neuliep, 2009). Humor is found to be 
an effective teaching tool of the class, but it is sad to say that it is poorly used at 
Kandahar University’s classrooms by the lecturers. Few to some lecturers use and 
recognize humor as a wonderful teaching tool.  
 
The findings of the current study with regard to the influence of humor on learning 
were similar to the literature reviewed which denotes that humor is valuable learning 
affecting activity to be focused on during the teaching in the classrooms. Students 
concentrate and listen more to those lecturers who use humor in the classrooms and 
they learn better in a humorous atmosphere. Humor makes the subject matter 
interesting and motivates students to pay more attention in the classroom (Weaver et 
al., 2009). The findings of this research revealed that humor is stimulus in awaking 
learners to be actively engaged during the classroom. Sambrani et al., (2014) also 
found that the exposure of humorous materials is correlated with active engagement 
which shows positive effects in learning. Adding humor to our lesson plans is an 
essential tool which should be highly focused in all educational institutions. 
According to Berk, & Nanda (2006) psychologically, using humor is causing decrease 
in stress hormones which results in anxiety reduction and the findings of the current 
study is in concordance with this finding. Making humorous atmosphere in the 
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classroom paves the way to stress reduction and finally fostering better learning. 
Additionally, Lovorn & Holaway (2015) also indicated that adding humor to our 
teaching plan is actually an addition of fun for the students. The current study also 
arrived to the same conclusion finding that humor lets students to attend classes 
where lessons learnt are unforgettable. 
 
According to Afghanistan’s higher education law, students must attend 75% percent 
of every course in which they had enrolled in a semester. It means they are mandated 
to be present in the classrooms. The findings of the current study indicate that students 
like those classes where lecturers use humor during their lectures which results in 
their fulfillment of the 75% percent of the attendance without any anxiety and 
pressure. Moreover, lecturers’ instructions could be easily understood while humor is 
used as a better teaching and learning strategy. 
 
The absence of humor at Kandahar University’s classrooms could have some 
important reasons behind it, such as instructors’ fear of losing their dominance over 
the students in the classroom because students are more eager to laugh instead of 
paying their attention to lectures. 
 
Study limitations and future research suggestion  
Studying humor as a teaching tool from students’ perspective was recognized as a 
limitation for the current study. Studying it from teacher’s perspective would provide 
better understanding of humor as a tool used in class for effective teaching since the 
main users of the tool are teachers not students. It is therefore recommended as a gap 
for researchers to study the use of humor as a teaching tool in classes from teachers’ 
perspective. 
 
It is also recommended that trainings be held related to contemporary international 
accepted teaching methods for the lecturers of universities. Familiarizing lecturers 
with new teaching methods let them use humor as better-teaching tool in the class. 
Lecturers have to change their relationships with students towards a friendlier 
manner.  
 
4. Conclusions 
Humor as a teaching tool can be a significant part of every class, all that is needed is 
the teachers’ perspective to perceive it so. If instructors overcome the challenge of 
using it in an appropriate way and at an appropriate time, both learning and teaching, 
which is an integral part of the class, would be happening in the desired way. Hence, 
it is with confidence to say that humor is a teaching tool to use rather than ignore by 
instructors. If we ignore using humor in the classroom we will only have a boring 
learning environment as a result, we should encourage Kandahar University’s 
lecturers to enjoy their teaching by adding humor to their classroom activities and 
recognize it as a powerful and positively affecting teaching tool. Using humor 
improves students’ enthusiasm and encourages them to actively participate in 
classroom activities. It would not be a factor in losing control over the classroom, in 
fact, it is a suitable tool to manage it.  
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Abstract  
This study aims to study how language teaching affects the development of 
mathematical thinking in children learning a language other than their mother tongue 
through a mixed methodology based on interviews with teachers of math and science 
in Asia and the Middle East. Our primary goal is to see if the language of instruction 
in second-language immersion programs impacts the development of mathematical 
thinking. Therefore, we determine that the language of instruction only influences the 
development of the first abilities in the pupils’ overall performance or specific areas. 
When mathematical thinking is established while teaching formal concepts in a non-
native language, the analysis of variance and multiple regression results indicates how 
explicit the language of instruction is. The second language impacts the resolution of 
everyday difficulties, with pupils in first grade that have a language of instruction that 
matches their mother tongue being competent. 
 
Keywords: Content and Language Integrated Learning, Non-native language, Mother 
tongue, Science, and Math. 
 
1. Introduction 
In the United States, at least 3.5 million children are limited in English proficiency 
(LEP). If schools do not offer special classes for LEP students, they are placed in a 
mainstream classroom where teachers provide appropriate and intensive tutoring and 
help. Immigrant English-language learners face many problems as they begin to think 
in a new language, and the problems stem primarily from linguistic and possibly 
cultural differences. The difficulty non-native English language students face 
develops from using a language they have not yet mastered to read, write, 
communicate, or use for thinking, problem-solving, explaining, and other academic 
purposes.  
 
The term English language learner (ELL) describes students that come to school with 
limited or no English proficiency. ELLs first learn a language other than English in 
their home and community and then learn English as a new language. Most ELL 
programs recommend daily oral use of English until students achieve at least a 
minimum level of proficiency. Researchers assert that if students use the English 
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language, their oral proficiency will increase along with English sub-skills. Students 
at the UAE public schools begin to learn English language basics (phonics, numbers, 
colors, etc.) in the first grade. These public schools offer English language education 
for 45 minutes a day exclusively in the English class, while the remaining subjects are 
taught in Arabic. Typically, children of the UAE are not exposed to the English 
language before beginning formal schooling. 
 
Academic research has sufficiently explored the influence of the language of 
instruction on teaching certain areas of knowledge, particularly mathematics and 
science. For example, Poulsen (2004) developed a study on the use of English in 
teaching processes with Hispanic students in the United States. Through mixed 
research, the author found that the use of English software impacts Hispanic students 
when learning each of their subjects. On the same research topic, Padrón (2004) 
explored how instructional approaches enabled Spanish learners to use their reading 
strategies in a second language. Padrón maintained that the language of instruction 
had a considerable impact on the learning of cognitive strategies for Spanish-speaking 
students. Finally, for the case of Italian-speaking students, Kolic-Vehovec and 
Bajsanski (2006) analyzed the monitoring of comprehension and reading strategies in 
bilingual students in Italian schools in Croatia. They directly established that students’ 
proficiency in Italian was not determined by the language of instruction but rather by 
superior reading skills. 
 
In the United Arab Emirates (UAE), the debate on language as a means of instruction 
and teaching in certain areas has also occurred. For example, Gallagher (2011) 
explored the macro-factors and contextual variables that influence the bilingual 
education of students in Abu Dhabi schools. This study was presented to contribute 
to an informed discussion for creators of public policies on the sociocultural, linguistic, 
and pedagogical variables that affect bilingual teaching in different areas of 
knowledge. In his research, Gallagher (2011) found that acquiring knowledge in a 
second language was difficult in the UAE due to the linguistic distance between 
Arabic and English. Consequently, in Abu Dhabi, an educational reform known as 
“The New Model School” was promoted, which sought to provide analytical and 
problem-solving tools to students in areas such as mathematics and science while 
promoting Arabic and English as a means of instruction and assessment (Abu Dhabi 
Education Council, 2012). 
 
This study aims to investigate how language instruction affects the development of 
mathematical thinking in children learning a language other than their mother tongue. 
Content and Language Integrated Learning (CLIL) allows educators to teach academic 
content and a foreign language and is commonly employed in schools in Malaysia and 
the Middle East. As a result, our primary goal is to see if the language of instruction 
in second-language immersion programs impacts the development of mathematical 
thinking. We argue that it can only influence the development of the first abilities in 
the pupils’ overall performance or specific areas. When mathematical thinking is 
established while teaching formal concepts in a non-native language, the analysis of 
variance and multiple regression results indicates how implicit the language of 
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instruction is. The second language impacts the resolution of everyday difficulties 
with pupils in first grade that have a language of instruction that matches their mother 
tongue being competent. 
 
This research seeks to assess how language learning affects children’s mathematical 
reasoning development when they learn a non-native language. CLIL is an 
educational approach that educators commonly use to teach academic content and a 
foreign language simultaneously. The primary goal of the study is to determine 
whether the language of instruction in second language immersion programs affects 
how early formal mathematical concepts emerge. More specifically, if mathematics is 
taught in children’s mother tongues and is unaffected by the language of instruction, 
math learning at an early age develops similarly. Otherwise, it can only have a limited 
or specific impact on the student’s overall performance in terms of the development 
of the first skills. The first part of this text will present the literature review that guided 
this research. Then the methodological stance, results, and discussion will be 
described. Finally, conclusions will be provided.  
 
2. Literature Review  
 
Native Language Versus English 
One debate that continues in the field of English as a Second Language (ESL) concerns 
whether language learners should be allowed to use their native language while 
learning English (Hermann, 2020). According to Hermann (2020), there are two sides 
in this debate. On the one hand, some scholars assert that allowing students to use 
their native language while learning English reports benefits (Alshayban & 
Alghammas, 2020). However, on the other hand, scholars explain that intensive use of 
the English language in classrooms for non-native English speakers also has benefits 
(Alam, 2019). As a result, what matters the most in this discussion is to determine if 
some exposure to the English language impacts the learning processes of non-native 
students.  
 
Concerning the first stance of the debate, research supports that students that maintain 
their native tongue while learning English have the advantage of becoming bilingual 
(Kim et al., 2015). Furthermore, it is believed that students that continue to speak their 
native language have tremendous success in learning English and a lower dropout 
rate than those that speak only one language (Rao, 2019). As in the United States, many 
immigrant students learn rapidly, and their native language enhances their social and 
academic success (Hermann, 2020).  
 
Regarding the second trend in this debate, research reports that non-native English 
learners that use this language in the classroom achieve more in terms of learning 
(Haghighi et al., 2019). Nonetheless, this statement depends on the English language 
learners’ proficiency and the amount of exposure and interaction in English. As a 
result, the argument that non-native students may have better English skills if they 
speak English is relative since it depends on critical factors. 
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Studying and Performing in a Non-Native Language: Developing Proficiency 
Developing proficiency in two or more languages may result in higher levels of 
metalinguistic awareness (Nshiwi & Jessner, 2021). This claim supports the belief that 
bilingual children have a more significant advantage than monolingual children 
because they know two or more languages (Filipi et al., 2015). In addition, advanced 
bilingual children have the experience of labeling the same conceptual system and the 
relationship between structure and meaning (Barac & Bialystok, 2011). Therefore, 
bilingual children may have more stable management of two languages, enhancing 
regulation functions.  
 
English language learners must use cognitive and meta-cognitive skills for reading 
comprehension (Rabadi et al., 2020). For instance, in addition to fluent habitual word 
identification, skilled reading requires meta-cognitive knowledge, which includes a 
person’s knowledge about his or her reading about different types of reading tasks 
and reading strategies. According to Cumming et al. (2005), there are three dimensions 
of language proficiency: conversational fluency, discrete language skills, and 
academic language proficiency. 
 
Conversational fluency. 
Conversational fluency is the ability to carry on a conversation in a classroom setting 
(Cumming et al., 2005). This fluency is gradually developed at an early age when the 
ELLs are allowed to converse in English with the teacher and with each other. In these 
conversations, students should be able to use high-frequency words, adapt the 
grammatical aspect of the language, and denote meaning supported by non-linguistic 
cues, such as facial expressions and gestures.  
 
Cumming et al. (2005) noted that ELLs generally develop conversational fluency after 
a year or two of exposure to language in school or out-of-school environments. With 
increasing English oral proficiency, English language learners use strategies to 
communicate more effectively with others, reflect on their language, and demonstrate 
a more expansive repertoire of language skills, such as higher-level question forms. 
 
Discrete language skills.  
Discrete language skills reflect the specific acquisition of the language’s phonological 
and grammatical aspects (Cumming et al., 2005). ELLs acquire these skills through 
direct instruction in formal and informal settings at an early age. Cumming et al. 
(2005) assert that these skills can be learned concurrently with conversational fluency 
and vocabulary development. As students mature, they learn writing skills, such as 
conventional spelling, punctuation, capitalization, and grammatical rules and their 
exceptions. 
 
Academic language proficiency. 
Academic language proficiency is the knowledge and use of a few vocabulary words 
and the ability to read and write complex texts (Cumming et al., 2005). As students 
mature, they should be able to use professional vocabulary and abstract expressions 
that they rarely use in an out-of-classroom environment and put these words in 
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coherent, meaningful texts. In addition, students can understand and produce 
different texts for different purposes in various content areas.   
 
Problems Students Encounter When Studying in a Non-Native Language 
Students do not develop or acquire knowledge until they can put information into a 
context with a form and meaning (Ellis, 2019). Language is the means that students 
generally use to bring order and meaning to facts and experience, either by speaking, 
writing, or the inner monologue of thought (Rabiah, 2012). Therefore, teachers must 
consider how students learn and what they encounter when performing in a second 
language. 
 
In addition, students may experience language shock and anxiety when adjusting to 
performing in a non-native language they do not speak or are not proficient in 
(Huang, 2012). This language shock may result in silence preference regardless of their 
desire to speak English fluently. Language is one’s strength and a vital tool for 
communicating, telling jokes, and expressing one’s ideas and feelings (Muhammad et 
al., 2018). Students often require several years before they understand everything said 
in their classrooms. When students share their ideas in a non-native language that is 
not yet mastered, they feel their basic language skills are in question. They believe 
they did not learn “correct” English, and their writing is adopted from their native 
colloquial language.  
 
Moreover, when students are not confident in their language, they may experience 
frustration, anxiety, failure, and powerlessness (Tridinanti, 2018). Many students fear 
communicating unless they are confident of their statements’ accuracy, fearing the 
instructor’s negative evaluation or more competent students. Even though students 
may experience language anxiety and fear, some of them wish to participate and be 
able to read and write fluently.  
 
Another critical challenge many ELLs face when struggling is trying to understand 
the curriculum and pedagogy, especially if it reflects a different writing style or 
heritage (Sharma & Sharma, 2022). While mature students may spend more time 
doing homework, completing tasks, reading, and reflecting on articles, ELL students 
may spend additional time translating and making sense of the textbook if they do not 
have the skill to read in that language (Haynes, 2020). 
 
Teaching in a Non-Native Language 
In some developing countries, such as the UAE, there is a shift toward using English 
in national universities. Students that graduated from public schools may not be 
prepared to use English for academic purposes. Therefore, instructors need to take 
into account the additional anxiety students may experience. Studying a non-native 
language requires conscious attention to the English language’s grammatical, 
morphological, and phonological aspects (Gilakjani & Ahmadi, 2011). Exposure to a 
comprehensible academic language may not be enough and must be accompanied by 
understanding the relationship between the form and functions of the second 
language (Al-Zoubi, 2018).  
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For example, the research on bilingualism illustrates teachers’ experiences working 
with ESL students. First, teachers can reduce the cognitive load while teaching English 
to non-native students (Suek, 2018). This entails choosing activities and assignments 
that allow students to draw on their prior knowledge and life experiences. If students 
can relate new information to their own experiences and use it in real life, rigid 
cognitive information will be meaningful. Teachers need to understand that older 
learners have more advanced cognitive skills (e.g., memory and analytical reasoning) 
and may be capable of drawing upon a more sophisticated linguistic and conceptual 
base than young children. In addition, older learners can take an active part in their 
learning process (Ruey, 2010). When teachers do not consider older learners’ linguistic 
and cognitive strengths, it may interfere with their second language development 
(Fillmore, 1991). 
 
Teachers can contribute to evaluating their own teaching strategies and approaches 
by considering the classroom environment, individual differences, background 
knowledge, and language proficiency. The best classroom environment is where the 
classroom is student centered (Ali, 2019). Here the student practices the language most 
of the time and is allowed to constantly share ideas. English language learning 
strategies should always promote understanding over memorization (Montaño-
González, 2017).  
 
Moreover, teachers are essential in reducing the cultural load for foreign, non-native 
speakers of English. Language is not strings of letters and sounds; language is a 
medium to transfer culture, religion, information, etc. For instance, UAE students may 
encounter difficulty adapting the concept of the American educational system if the 
course assigned textbooks to represent that system (Almazroui & Almekhlafi, 2012). 
Therefore, teachers have to tie textbooks to students’ cultures and values. Teachers 
should provide examples from students’ lives and experiences and not be limited to 
textbook examples and illustrations. Students tend to suffer at the beginning of their 
studies of a non-native language; they complain a lot, ask repeatedly for teachers that 
share their native language, and show signs of depression and anger. Therefore, 
teachers need to be aware of these symptoms and help students adapt to the new 
situation. 
 
Teachers can use academic vocabulary when working with non-native speakers. 
Typically, English language learners rely on the teacher to use English skillfully. 
Therefore, it is recommended that the teacher avoid using oversimplified vocabulary 
(Pikulski & Templeton, 2020). Instead, the teacher should deliberately model academic 
language by selecting terms and vocabularies to help the students learn the required 
academic language with appropriate context clues and other information to help 
English language learners acquire and practice this language (Institute of Education 
Sciences, 2014). Teachers should also consider using visual aids and technology 
means. 
 
Likewise, teachers will always need to address ELLs’ needs. Teaching older students 
in a second language differs from teaching them in their native language. Teaching 
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strategies and good instruction are insufficient in a second language (Hong, 2008). 
Teachers must understand older students’ needs and the language demands of their 
subjects. Additionally, teachers need to allow the use of native language when needed.  
 
Experiences of Countries in Teaching in a Non-Native Language 
It is difficult to find relevant empirical data or well-developed theoretical models of 
adults studying English compared to bilingual children studying the same language 
(Hoff & Core, 2013). Teaching in English rather than a native language has long been 
controversial, and along with the controversy is the issue of limiting English when 
teaching mathematics and science (Panthi & Belbase, 2017). Some educators believe 
that if students are going to study English, it should not be perceived as students’ first 
language in instruction. Arabic students are challenged by studying English at 
universities, which pushes them to memorize information rather than understand it. 
Most of these students, Abu-Rabia (2017)  added, remain silent because they lack the 
keys to communicating and debating in another language.  
 
Teaching university students in their native language brings life to academic 
performance (Abu Rabia, 2017). However, students that study in a non-native 
language must show great competence in that language before they find themselves 
in a situation where a considerable curriculum has to be digested in a language that is 
not native to them. The problem is that students cannot relate what they study to their 
lives or even to the information they previously studied in another language due to 
the underlying language specifics, which they are unfamiliar with.  
 
Israeli Experience 
English is a dominant language in Israel; it is widely used in all media means and in 
most university textbooks. Therefore, it is common to hear people speaking English in 
Haifa compared with other languages, such as Arabic or French. Abu-Rabia and 
Sanitsky (2010) investigated the anxiety level Israeli students experience when 
studying in English compared to Hebrew. This research raised the issue of anxiety 
related to foreign language learning. Abu-Rabia explained different anxieties, 
including anxiety students experienced when learning in a foreign language. This type 
of anxiety negatively impacted students’ emotions, which plagued them with worry, 
physical insecurity, and the inability to engage in situational learning. This anxiety 
reflected difficulty coping with new assignments and tasks and was labeled 
facilitating anxiety. Foreign language anxiety, as research by Abu-Rabia and Sanitsky 
(2010) showed, was related to learners’ self-expression. In sum, female students had 
poorer linguistic results than male students. Consistently, female students’ anxiety 
levels were higher than male students. 
 
Turkish Experience 
For years, there has been a noticeable increase in social awareness of foreign language 
teaching and the efforts invested in it in Turkey (Öztürk & Aydin, 2019). Language 
education has gone through many changes and drastic upheavals over the years, with 
a great emphasis on the need for all students to become proficient language learners. 
These variations and adjustments in foreign language instruction in Turkey have 
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resulted in significant developments as well as a slew of issues. One of these issues is 
the selection of schools and the content of their programs. 
 
In Turkey, children work hard after finishing compulsory elementary school to get 
into state or private secondary schools, where they have a one-year preparatory stage 
and participate in an immersion program. To be a student there, they must pass a 
centralized exam. These schools employ English as the teaching medium for 
mathematics, physics, and other academic topics. Other secondary schools that accept 
students after passing the central exam provide academic courses in Turkish and a 
four-hour-per-week English course. Since these students have a central university 
exam in Turkish, the disparities between these two systems have produced 
difficulties, such as students’ attainment levels in disciplines such as mathematics and 
science. Thus, in the Turkish educational system, foreign language teaching has 
alternated between teaching academic courses in a foreign language and teaching a 
native language.  
 
Experience in Spain 
Bilingual education systems exist in various countries, including the United States, 
India, and Spain, and consist of doing a significant portion of the instruction in a 
language other than the student’s native tongue. While the economic benefits of 
learning a second language are well understood, the possible effects on other areas 
have gotten far less study. For instance, in Madrid, Spain, there is a bilingual program 
that incentivizes learning processes in English, French, and German (Comunidad de 
Madrid, 2020). From 2004 to 2005, the city of Madrid launched the program in 15 
schools with bilingual initiatives.  
 
Experience in India  
As a means of instruction, bilingualism in India obstructed the educational process, 
causing emotional instability in students and impeding their moral development. In 
addition, bilingual education obstructed creativity and created an ill fit between 
pupils that were not acclimated to specific cultural groups. Therefore, the solution was 
to recognize that Indian education today is neither Indian nor educational. English 
should not be taught in primary school but rather at a later level in secondary school. 
It should be considered a second language, with the vernacular serving as the primary 
medium of instruction. The current system, centered on English instruction, has 
received a fair trial and failed.  
 
Malaysian Experience 
Malaysia took the bold step of readopting the English language as a medium of 
instruction for mathematics and science in January 2003 to ensure that Malaysians can 
keep up with scientific and technological development, which is primarily recorded 
in English, and to provide opportunities for students to use the English language and 
thus improve their proficiency in the language. The educational policy in Malaysia is 
in line with recent discoveries and understandings in second language learning, 
which place a premium on meaningful, intelligant input. In this situation, teaching 
mathematics and science in English provides a rich framework for authentic language 
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use and hence acts as a focal point for developing English spoken language and 
literacy. However, while this approach may appear desirable and progressive, it alters 
the dynamics of mathematics and science teaching and learning in Malaysian 
classrooms. 
 
3. Methodology  
The existence of a connection between mathematics and language is undeniable. 
However, how, when, and in which tasks does language have a more direct impact? 
To answer this question, it is necessary to delve into the various levels of language 
acquisition, not just to rely on the surface benefits or drawbacks of bilingual education 
but to also determine how much the development of mathematical thinking can be 
hampered if it is taught in a second or non-native language. 
 
As a result, it is critical to emphasize the distinction between Second Language 
Learning (SLL) and Second Language Acquisition (SLA) as well as how these notions 
influence the activity of confronting new knowledge and learning spontaneously. 
Acquisition, as a natural and unconscious process, is similar to the phenomenon of 
learning a first language. Sequential bilingualism can be identified as a result of 
linguistic immersion in an educational program or as submersion in a communicative 
setting where the child lives among native speakers. When it comes to language 
learning, we should not be fooled by second language (L2) instruction as it has been 
done in many educational settings utilizing traditional approaches and a 
concentration on memorizing vocabulary. 
 
As a result, educators may teach math and science in a combination of the mother 
tongue and the target language. Studies have revealed that giving lessons in the 
mother tongue or first language has no negative impact on the development of the 
second language. Nonetheless, the use of mother tongue instruction must be limited 
and selective since a constant reliance on translation may not only harm the learners’ 
language development but also discourage them from speaking the target language.  
The goal of teaching math and science in English can then halt. Nevertheless, when 
English teachers’ competence is questioned, what else can we expect from math and 
science teachers? These teachers, who are not language specialists, will face the dual 
challenge of transferring content and language. Will they be able to cover their topic 
thoroughly and efficiently?  
 
As a result, to comprehend the work at hand, we must first comprehend these 
teachers’ views, knowledge, attitudes, and readiness to teach mathematics and science 
in English. What instructors know and can do has an impact on all of the essential 
activities of teaching. Moreover, multiple studies have emphasized the importance of 
teachers in influencing student behavior. With this in mind, this research aims to find 
out these teachers’ reactions to using English as a medium of teaching, their 
difficulties when using English in the classroom, and the provision of language 
assistance programs. 
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CLIL is a teaching style that seeks to teach pupils language skills and subject 
simultaneously (Marsh, 2012). The Common European Framework of Reference 
(CEFR) (2021) is the inspiration for concerns relating to language teaching and 
learning in Europe, and it is consistent with teaching/learning environments that 
integrate language and content. In Italy, the recent Upper Secondary School Reform 
mandated that the CLIL technique be used in many schools, including the Licei and 
Istituti Tecnici (Cinganotto, 2016). Furthermore, the new Initial Teacher Training Act 
includes a CLIL module for future teachers, regardless of the subject they teach. 
However, until now, there has been no theoretical reflection on concerns surrounding 
the implementation of the CLIL technique in schools. Consequently, it has not been 
carried out in Italian schools. 
 
This research focuses on a linguistic method, a text-linguistic approach, used to 
examine various types of classroom dialogue. Apart from a few papers, we can only 
refer to studies about unusual teaching contexts, such as bilingual schools and 
multicultural classrooms. In these situations, pupils are taught in an L2, although the 
educational goals differ from CLIL teaching, sometimes dramatically. The typical 
classroom language is an L2 solely for students in the bulk of the disciplines described 
above, and it is utilized to teach all topic subjects. 
 
While respondents’ most commonly listed abilities are learner needs, engagement, 
and topic literacy, it is surprising that evaluation/assessment is not a vital issue for 
them. Insufficient collaboration between math and language teachers and a lack of 
prior CLIL teaching experience are the key reasons why planning, multimodal 
teaching, learning, collaboration and reflection, context, and culture are not given 
enough attention. 
 
We will now provide thoughts on the three areas the teacher will most likely target to 
see if there is a link between them. They are the most frequently discussed topics and 
demonstrate the importance of L2 in the teaching/learning process and how language 
influences content. As a result, we provide a model in the next section to account for 
any differences in language use in math lessons in L2 compared to arithmetic lessons 
in the original language. 
 
CLIL teaching is difficult for students. Learners’ demands are primarily defined by 
two points of view: seeing L2 as a barrier and seeing the need to change how the 
language is utilized. It would be perplexing for many students, and studying 
necessitates focus, which is required to comprehend the language. The L2 is an issue 
in the two replies above. However, below, the need for adjusting the language is used: 
The capacity to communicate in terms that students can understand is a requirement. 
This requirement is linked to another area of expertise: interaction. 
 
Regarding interaction, teaching mathematics in a foreign language could be a 
beneficial barrier to avoiding misunderstandings since the L2 is acknowledged as a 
valuable barrier to preventing misunderstandings. On the other hand, teachers and 
students need to be more careful with their language use, which should include a 
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more rigorous and synthetic use of mathematical terminology, and teachers should be 
more concerned about the difficulty of mathematics and its teaching. Nevertheless, 
despite the prospect of combining language with symbols, it can also be seen as a 
formidable barrier to overcome; despite the universal symbolism of mathematics, 
language would be a barrier. 
 
4. Results  
Problems in Using English as a Medium of Instruction 
This research found that lecturers’ biggest drawback was explaining ideas in English. 
One teacher responded, “My students cannot perceive concepts once I justify ideas. I 
want to use Bahasa Melayu. They perceive simple directions in English. Nonetheless, 
it is tough to create them to perceive science ideas in English.” Further, 85.2% of the 
respondents indicated that they had issues explaining ideas in English, and 
81.8percent admitted to victimization in Bahasa Indonesia. 
 
Another participant of this study explained, “What am I to do? I even must use BM; if 
not, however, am I to end the syllabus?” The purpose of introducing English is 
because the medium of instruction within the teaching and learning of arithmetic and 
science is mainly to assist students in keeping up with the developments in science 
and technology by making it attainable for them to access this info that is exceptionally 
obtainable within the West Germanic language. 
 
This research found that lecturers’ biggest difficulty was explaining ideas in English. 
Science and mathematics teachers are typically aware of this need and are working to 
make it a reality. On the other hand, some of these teachers believe they lack the 
requisite language skills to teach English. As a result, continuous content-specific 
language input is required for these teachers’ personal language development. 
Because these teachers play such a significant role in modeling appropriate language 
habits in their classes, mastering the language elements of their subject matter 
becomes critical. This is in line with what various academics have said about the need 
to address teachers’ own language development with programs, which should focus 
on in-depth language education, cultural diversity, and knowledge adaptation to 
training. 
 
Challenges Encountered in the Classroom 
There was a difference between general English and the language of mathematics and 
science, according to 70.5 percent of the respondents. As a result, 65.4 percent of 
respondents said it was difficult to participate in class discussions in English. 
Responding to students in English is also an issue, according to 73.1 percent of 
respondents. Furthermore, 73.1 percent said they had difficulties creating reports and 
developing instructional materials in English. Interviews with the respondents 
revealed that many teachers are unsure of the linguistic characteristics of their content 
area. 
 
Other issues raised by the respondents were the ministry’s textbooks and multimedia 
courseware. The textbook was criticized for being too brief, with insufficient examples 
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and descriptions, and so being ineffective, particularly for LEP (Low English 
Proficiency) students. The multimedia courseware was also said to be unsuitable for 
LEP students because the language used to present the content was incomprehensible. 
“The CDs are fantastic,” one respondent said, “but my pupils do not understand, so I 
have to stop and translate for them.”  
 
Voices of Teachers  
Teachers of mathematics and science are both aware of and enthusiastic about the 
need for a change in the medium of instruction. Nevertheless, these teachers appear 
to be struggling not just with their language limitations but also with controlling their 
students’ language development concerning their subject area. The current language 
assistance approaches fall short of their expectations. As a result, actions must be taken 
to assist these educators in their efforts to teach science and mathematics in English.  
One approach to examine is to improve the language skills of the instructors. Teachers 
may be obliged to participate in language transition programs to improve their 
language skills. However, these transition programs should not be led by English 
language specialists but by subject matter specialists in science and mathematics. 
Teachers will not only be exposed to the English language in general but will also be 
watching it in action in these programs. 
 
5. Discussion 
It is not easy to learn and teach a second or third language. Teachers and students 
struggle to cope with the language policy, which mandates they teach or learn a 
foreign language. Language is undoubtedly essential for transferring knowledge and 
skills during the learning process and cannot occur efficiently if the language of 
instruction becomes a barrier for the students.  
 
According to evidence from various studies and experiments, bilingual education 
programs are successful in several nations worldwide and can improve primary 
education in underdeveloped nations. Also, bilingual education has pedagogical 
benefits like addressing educational quality issues by fostering successful literacy 
acquisition, biliteracy, and practical elements, including greater motivation and self-
esteem.  
 
Code-switching is essential to change people’s minds about code-switching in 
bilingual classrooms. It is also a normal communicative response among teachers and 
learners since they share a common home language. Sadly, code-switching has been 
viewed as a sign of linguistic and pedagogic inadequacy rather than a genuine 
communicative approach. On the other hand, the reasons for code-switching 
appeared to be very comparable to those described in other postcolonial situations in 
Africa and Asia.  
 
Teachers also utilize translation as a coping method, which typically increases the time 
required for learning. The lesson is slowed by repeating everything in the instruction 
language and then the home or first language. Students pay little attention to the first 
language spoken since they know they will be provided a translation in their 
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language. The desire to enhance language ability in teaching language will be futile, 
especially since translation will require additional time. 
 
Another barrier to bilingual education is insufficient preparation for pre-service and 
in-service instructors to teach in multilingual classrooms. It is challenging to teach and 
learn mathematics and science in a language that is not the learner’s native tongue. 
Learning mathematics and science, as previously stated, has features similar to 
learning a language, as both fields require a certain register, set of discourses, and 
conceptual and abstracted forms. Teachers that are involved are frequently described 
as having a dual task in which they must teach both language and content at the same 
time. On the other hand, learners must contend with learning both the new 
mathematics and science language and the language of instruction. 
 
Additionally, learners must master the formal language of each subject, distinct from 
everyday language, to learn mathematics and science. The learning challenge in this 
context becomes a three-dimensional dynamic. It involves simultaneous access to the 
learning language, mathematical or scientific discourses, and classroom discourses. 
Teachers in science and mathematics classrooms using a second or third language 
have obstacles in encouraging pupils to transition from their casual spoken language 
to formal written mathematics or science language. In most mathematics and scientific 
schools, informal and formal languages, including spoken and written forms, are 
employed. 
 
Learning mathematics and science, however, entails more than just switching from 
spoken to written language. As previously stated, students must also negotiate 
meaning through various forms of multimodal representation. They must 
comprehend, integrate, coordinate, and translate information from one modality to 
the next. This feature may be more challenging in second or third language math and 
science courses. Teachers then have another responsibility to help students grasp 
multimodal representations while still completing other tasks they have already 
encountered in teaching second language mathematics and science. 
 
6. Conclusions  
The improvement of math and science teachers' language proficiency and their 
capacity to integrate language and content must be a priority in teacher training 
programs. Additionally, training should aid aspiring teachers in building a toolkit of 
instructional activities and efficient strategies to help their students understand 
scientific language and subjects that are cognitively demanding. Math and science 
curricula are to be supported with supplementary materials designed for English 
language learners. Finally, ongoing research needs to be conducted, and in light of 
research data and results, adjustments must be applied. Additionally, schools must 
arrange extracurricular activities to support students. For future studies, this study 
would pave the way for conducting long-term research that would enable researchers 
to better understand how math and science are learned in a second language and the 
ramifications that has on all academic years.  
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Abstract  
While English remains the predominant language with prestigious status, which is 
highly valued throughout the world, other languages are also of paramount 
importance. For example, interest in teaching the Chinese language as a foreign or 
second language has increased both inside and outside China for historical, political, 
and economic reasons. Chinese has become an international and global language 
and millions of foreign students learn it to compete in the business market. Chinese 
language enjoys special attention from Saudi decision-makers. Recently, some 
selected schools introduced Chinese to Saud students for the first time in 2019. When 
teaching any foreign language, many problems occur in the teaching and learning 
process. Some of these problems are caused by psychological, cognitive factors, or 
individual variables. Others are related to teaching practices and curriculum 
designs. As teaching Chinese as a foreign language is relatively new in Saudi Arabia, 
there is a lack of official documents dealing with this issue and few studies have 
addressed this as a research topic. This brought us neatly to the necessity of 
producing more researches in this respect. Therefore, the aim of this paper is to 
lessen the gap and provide an overview of introducing Chinese language to Saudi 
students as a foreign language (CFL). It seeks to present some notes and indications 
of the inclusion of teaching Chinese in the Saudi educational system. It will discuss 
the possible problems to be encountered in light of the current situation and 
literature review, and finally, some recommendations and implications for further 
research are given.  

Keywords: Overview, Chinese language, Saudi students  
 
1. Introduction  
While English continues to be the most dominant language with prestigious status 
all over the world for historical, political and economic reasons, recently, there has 
been a growing interest in teaching Chinese language as a foreign or a second 
language inside and outside China (Moloney and Xu, 2015, Ma et al., 2017, Wen and 
Jiang, 2018), and because of  political and economic reasons, Chinese has become an 
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international and global language (Li, 2020). The economic rise of Chinese can be 
observed in the booming of productions of goods, services and technological 
advancements. For these reasons, millions of students learn it because this will open 
up more opportunities for them to get better jobs and to compete in the business 
market (Goh and Wu, 2017). Moreover, Chinese language is an official UN language 
besides English, French, Spanish, Russian and Arabic due to its influential political 
power in the world.   

Studying another foreign language fall into the term second language acquisition.  
L2 acquisition is defined by Ellis( 2010, p. 3) as…….. “the way in which people learn 
a language other than their mother tongue, inside and outside of a classroom, and ‘ 
Second Language Acquisition’ (SLA) as the study of this”.    

According Ellis (2010) L2 acquisition is not limited to  second language, but it might 
refer to studying a foreign language and it can refer as well to the learning of third or 
fourth languages. When learning any foreign language, by definition students have 
already acquired their mother tongue as a first language. This might be an 
advantage in the sense that students’’ prior knowledge of how a language works can 
facilitate learning the second language. On the other hand, students’’ mother tongue 
might be a problem if students transfer some rules or previous guesses because this 
might inhabit learning the target language (Savvidou, 2020). Another important 
interest in SLA research is the psychological factors associated with the need to select 
what constitute a good language learner such as age, intelligence, motivation and 
cognitive style (Li et al., 2022).   However, the lack of research and documentations 
about teaching Chinese is more evident in Saudi Arabia. This might be attributed to 
the new experience of Chinese in Saudi education system. Therefore, this study aims 
at addressing this important issue. 

2. Literature Review  

2.1 Teaching foreign languages in Saudi Arabia 

English language teaching in Saudi Arabia is back to 1950s. it was introduced to 
students as a compulsory school subject for intermediate and high school students 
(Alshammari, 1984). In 2010, students at elementary schools started to learn English 
as English enjoys a special status in the society.  

Over the past 50 and till present, an abundant amount of studies have dealt with 
teaching and learning English as a foreign language. These studies have been 
published in local or international journals ( Moskovsky and Picard, 2018). Some of 
these studies come into the form of master or PhD dissertations. It is taught as a 
foreign language to Saudi students starting from first grade. 

In addition to English language teaching, some prestigious international schools 
teach other foreign languages such as French and Spanish. As part of the 
collaboration between Saudi Arabia and China, Saudi Arabia signed a mutual 
cooperation agreement in the field of cultural and educational exchange in 2006. In 
2007, the ministry of higher education sent some students to purse their studies in 
China via the government scholarship programme. However, the majority who 

131



3 
 

graduated from Chinese university were specialized in engineering and information 
technology not as teachers to teach Chinese as a foreign language. King Saud 
university took the lead and started the first bachelor degree programme to teach 
Chinese to 30 male students in 2009 after signing an agreement with Confucius 
Institute which is funded by Chinese ministry of education to promote Chinese 
learning and teaching locally and internationally and facilitate cultural exchanges 
(Gil, 2017). The institute would develop Chinese language courses, provide teachers 
with proper training, design curricula and launch examination sites. In 2019, more 
Saudi universities started offering bachelor degree programmes to teaching Chinese 
like King Abdulaziz university and Jeddah university, which signed agreements 
with the same institute. Other universities offered diplomas and run several 
workshops like Immam university and university of Tabuk. In the first stage and in 
2019, the ministry of higher education selected four high schools in Riyadh to teach 
Chinese, two in Al khobar and two in Jeddah. In a later stage, the ministry is 
planning to include female high schools to teach Chinese as well. 

2.2 Teaching Chinese language for foreign learners  

Chinese language has been learnt and studied inside and outside mainland China as 
a second or foreign language. Teaching Chinese as a foreign language started in the 
1980s and 1990s which is relatively new. Nowadays more and more students are 
enrolled in classes not only at colleges as adult learners, but also at elementary, 
intermediate and high schools, with different purposes and needs. As a result, 
Chinese has become an interesting topic that attracts the attention of linguists and 
researchers from different disciplines such as linguistics, second language 
acquisition, education and so on (Li, 2020). According to Orton and Scrimgeour 
(2019), teaching Chinese for foreign students should take into account the analysis 
and description of the target language in use as well as the mother tongue of 
learners, how learning meet students’ needs and finally what are the skills and 
strategies teachers should be equipped with. They elaborated that teaching resources 
is another concern taught to foreign students are so artificial because they are so 
artificial and intended to produce perfect Chinese as a final goal. These resources do 
not consider students’ level and take gradual move in difficulty to achieve that goal 
(Orton and Scrimgeour, 2019). 

In Saudi Arabia, there are few studies tackling Chinese teaching. In one study, 
Alshammari (2020) carried out a study on a sample of Saudi English language 
learners and curriculum designers to examine their views of potential challenges of 
teaching Chinese in Saudi Arabia. The findings yielded that the majority of students 
considered Chinese a very difficult language to learn. Also their lack of the Chinese 
language led them to have low motivation and aptitude. For curriculum designers, 
they all agree that it would be beneficial to implement traditional classrooms i.e., 
face-to-face interaction and focus on teaching grammatical rules and memorizing 
words. this made them hesitant to utilize technological advancements like online 
classes to teach at the beginning. They preferred to delay this till students a acquire 
the basic of the target language. Finally, they suggested a full collaboration with the 
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ministry of education when designing books to ensure the content appropriateness 
to the Saudi culture and make sure it take students’ needs into consideration.     

2.3 Researches on Chinese as  a foreign language 

Generally speaking, conducting researches is essential to inform teachers about their 
teaching practices and therefore facilitate learning for students. In Chinese context, 
dearth in experimental researches into Chinese language acquisition as first or 
additional language would affect the process of teaching Chinese and therefore 
affect catering for students’ cognitive and linguistic needs (Wen and Jiang, 2018, 
Sung ,2019, Wen, 2020). this has impact on Chinese language teaching and 
negatively affects the nature of learning processes.  

Another concern has to do with the nature of conducted researches. According to Ma 
et al., (2017) much of the research related to teaching Chines language is carried out 
by Chines researchers and published in Chines journals. This might lead Chinese 
researchers and other researchers outside China not to share their findings and 
contributions. Gong et al., (2018, p. 278), clarifies this as “Unfortunately, given 
researchers’ imbalanced proficiency in English and Chinese, there have been limited 
exchanges among researchers who publish their works in Chinese and those who 
publish in international journals”. 

However, many areas of research has been investigated by researchers utilizing 
different research designs and related to foreign Chinese language teaching. For 
example, Gong et al., (2018) did a systematic review study to examined published 
articles related to teaching and learning Chinese language locally and internationally 
from 2004 to 2016. The findings revealed that while mainland China researchers 
focused on issues concerned with teachers’ professional development, their 
counterpart researchers were interested in students’ related issues such as students’ 
variations and language learning. They concluded that more cross-cultural studies 
and team work effort were needed to fill in the gap in the researched areas. In 
another setting, LYU and Qi (2020) conducted a review study to examine the 
implementation of technologies in teaching Mandarin Chinese as a second or a 
foreign language. This review was based on studies published outside China and 
covered the period from 2008 to 2018. The findings revealed that technology assisted 
students in different ways including in ceasing their motivation to learn, offering 
more authentic materials that helped them to be immersed in the target culture, and 
finally offering more experiences that enabled them to increase their language 
performance. Nevertheless, the results found that most studies were published in 
foreign language environment such as United Sates, United Kingdom and Australia 
while there were few published in Singapore or Malaysia where Chinese is regarded 
as a second language. In a similar study, Zhou and Wei (2019) examined the role of 
technology to increase students’ vocabulary by utilizing internet-based games. They 
found that such games increased students’ motivation and learning autonomy. Also 
students were more engaged in the learnt materials when working in a competitive 
environment.. In the same respect, Luo et al., (2022) investigated the effect of 
implementing advanced technological tools to teach Chinese via virtual reality 
games. The findings conclude that technology allowed online interactive interactions 
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among both students and teachers. It also provided students with corrective 
feedback and enabled adult beginner students to be immersed in the Chinese 
culture. On the other hand, online courses is another way showing how technology 
can enhance learning. According to Liu, (2022), online Chinese learning classes 
received little attention before the Covid 19 pandemic, after the pandemic outbreak 
remote Chinese learning and teaching classes were delivered. This interest has led 
researchers to publish many studies  to show the advantages and disadvantages of 
such mode of learning. The advantages have been reported by both teachers and 
students that inform stakeholders to consider this when making future learning 
programmes.  

Having said that, Cai (2022) however, pinpoints that using advanced technology to 
teach Chinese does not go without problems. He maintains that due to the 
abundance of learning materials in online situations, learners have to improve other 
learning skills especially listening skills to grasp the learnt resources. 

Some studies have to do learners’ characteristics and some learning problems. For 
example, Willis (2018) investigated teachers’ beliefs who were native Chinese 
teaching foreign students in the US, about teaching Chinese literacy as a foreign 
language. It was found that teachers were influenced by traditional Chinese model 
of teaching Chinese, meaning retaining many features of Chinese learning literacy. 
Such model conceptualizes reading as a bottom down process, focusing on decoding  
and follows a teacher-centered approach to learning. On the other hand, teachers 
who learnt in the US were more inclined to implement top down process approach 
to learning which conceptualize reading as a whole process, focusing on what 
students already know about the text and bring to read material and it follows a 
student-centered approach to learning. Finally, the study emphasized the need to 
provide students with more authentic materials as a way to give students more 
exposure to Chines language and culture.  With respect to areas of problems in 
Chinese teaching, there is a  small number of studies on teaching Chinese characters 
to foreign students and about the effective methods (Sung, et al., (2019). Chen (2021) 
carried out a study to examine students’ self-efficacy and its relation with their 
possession of good characteristics of good language learners. The study concluded 
that although there was no association between students’ self-efficacy and good 
characteristics, students were aware of their areas of strengths and weakness of 
learning Chinese and conscious of multiple challenges of learning the target 
language. Moreover, students had positive attitudes toward learning Chinese and its 
people that led to increase their motivation to learn and practice the language in 
Chinese-speaking situations. One of the most challenges encountering foreign 
learners of Chinese is handling Chinese characters. Unlike other languages like 
English which uses alphabets in the writing system, Chinese uses logographic 
characters to represent its writing system ( Li and Yang, 2018). Zikipi (2019) also 
stresses on the importance of increasing the intrinsic and extrinsic  motivation of 
students toward learning Chinese. One thing that teachers can do to increase 
students’ motivation is by telling them about the important role of that Chinese play 
in the globalizing world. Chinese can help them to find future job in competitive 
business marketplace. On the other hand, teachers can attend to students’ intrinsic 
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motivation by providing them with materials that meet their needs and love to learn. 
In this sense, internal rewards are deriving students’ motivation (Zikipi , 2019).  

Finally, related to the language skills, Cai (2022) observes that L2 Chinese listening is 
regarded as the most difficult skill to teach and learn from students part. Although it 
is important for L2 learners to master it in order to be able to improve their abilities 
in other language skills, it is the least area that has been researched. It has also given 
the least amount of time in classrooms for students to learn. It is not surprising then 
to no appropriate teaching materials nor suitable teaching strategies.  

3. Implications and recommendations for further research  
This study provided an overview of introducing Chinese language to Saudi students 
as foreign language (CFL). It was found that there was no single study carried out to 
investigate how teaching and learning Chinese work in Saudi schools with Chinese 
learners and teachers Based on the review of previous research, the following 
implications and recommendations that would inform teaching and learning 
Chinese as well as research are valid to be taken into account. 

First, it seems that there are many potential challenges associated with teaching and 
learning Chinese to Saudi students according to the literature review. Some of these 
challenges are related to teaching issues while others have to do with learners’ 
characteristics. Gong et al., (2018). The main obstacle mentioned was teaching the 
unique features of Chinese characters. Other obstacles include teaching the four 
language skills and lack of exposure to practice the target language or their aptitude 
to learn the language. To attend to these obstacles, many suggested solutions can be 
taken into considerations. One is that  it might be worthy to incorporate Chinese 
language courses into online courses as integral part of curriculum. This will give 
room for students to be exposed to the language and listen or speak with native 
speakers of Chinese According to Liu, (2022). Another solution is the resort to the 
mother tongue of students to facilitate learning. Students are beginners and need any 
kind of support to familiarize themselves with the basics of Chinese but L1 or L2 
should be kept to the minimum. Although it is common to use L1 to facilitate L2, it is 
less common to use L2 to teach and learn L3, teachers can benefit from L2 i.e., 
English to teach students who have good command of L2.  

On the other hand, It is important to consider the role of the beliefs teachers hold 
both tacit and explicit when teaching Chinese (Willis, 2018). Teaching is 
conceptualized as a complex process and it has many dimensions that guide 
teaching practices inside classrooms. Teachers’ beliefs is one of these dimensions that 
underlie teachers’ actions. For Saudi Chinese language teachers, they might be 
influenced by the best practices of teaching of Arabic literacy to students for instance 
but do they all have the same beliefs. Can Saudi teachers who graduated from Saudi 
universities hold different beliefs from Saudi teachers who graduated from Chinese 
universities ?. For this reason, teachers need to collaborate and work with each other 
and report their problems that they encounter while teaching and share their beliefs 
about teaching. They can seek the help of researchers to find solutions to their 
problems in this respect.  (Gong et al., 2018, Ma et al., 2017).  
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Second, another important implication of this paper is the question of how far 
researchers can benefit from available research findings associated with teaching and 
learning English as a foreign language (Moskovsky and Picard, 2018). It was 
proposed earlier that lack of research on Chines as a foreign language will affect the 
process of teaching and learning it (Wen, 2018, Sung ,2019, Wen, 2020). This shows 
the importance of taking benefit from research on English language teaching. Much 
if not all the research carried out in Saudi Arabia, related to teaching a foreign 
language dealt with topics related to English language teaching. It might be useful in 
the sense that both English and Chinese are taught as foreign languages and fall into 
the field of second language acquisition, but many factors have to be concerned. For 
example, examining the motivation factor that derive learners to learn either English 
or Chinese is needed (Zikipi, 2019). Those who study English as a compulsory school 
subject and have more exposure to it will not have the same motivation of those 
studying Chinese as an optional course and have limited exposure to practice it. In 
one study, it is mentioned that Saudi learners had a low motivation toward learning 
Chinese because they saw it a very difficult language (Alshammari, 2020).  

Here it comes the need to collaborate with Chinese researchers to deepen 
understanding of methods implemented to teach Chinese with international 
students and ways to best grasp Chinese culture. Researchers can conduct cross-
cultural studies to systematically examine the characteristics of learners and 
comparisons between the two cultures. Universities are good start like King Saud 
university which has access and collaboration with some Chines universities.  

Third, as the experience of teaching Chinese is relatively young in Saudi Arabia and 
internally (Li, 2020), the question of how much time is needed to assess this 
experience is yet to be answered. Will be enough for those in charge to depend on 
continuous assessment or result gained from examination sites? Indeed there are 
more to assess such as teachers programmes, the appropriateness of contents in 
meeting students’ needs, teaching practices, in-service teacher training programmes 
and so on. Many parties should contribute to assess this experience starting from 
ministry of education and ending with students.       

Finally, If the ministry is planning to expand the experience of teaching Chinese as it 
has been announced, this requires recruiting thousands of male and female Chinese 
teachers. This would not be possible in the near future but it can be achieved in the 
long run. Universities have to accept more students in their programmes and the 
government scholarship programmes should include L2 Chinese teaching major in 
its plan. Colleges can offer diploma programmes and run workshops to train 

teachers as part of continuous professional development.  

4. Conclusions  
This review shed light on the recent experience of introducing Chinese to the Saudi 
students for the first time. The findings revealed that there was a lack of official 
documents dealing with this issue and few studies have addressed this as a research 
topic in the Saudi context. It also showed that problems associated with teaching 
Chinese were almost the same as teaching any foreign language including 
psychological factors and less exposure to the target language. But in teaching 
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Chinese there were some barriers related to teaching the unique nature of Chinese 
characters. Others were related to the teachers’ readiness to teach Chinese. This 
included their prior knowledge and how their beliefs about teaching a foreign 
language might affect their teaching. Some solutions were offered from the literature 
to facilitate Chinese learning such as the implementation of technology and the 
resort to the mother tongue of students. Finally, findings indicated that teaching 
Chinese cannot happen all of a sudden and it needs thorough planning to prepare a 
suitable ground for integrating it into the curriculum. All parties should work 
collaboratively involving students, teachers, and policymakers to plan, improve and 
assess the experience of teaching and learning. The private sector can contribute as 
well by opening more Chinese language institutes and recruiting native speakers of 
Chinese.   
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Abstract 
This paper applied the concept of survival analysis to estimate productivity duration 
among A1 farmers in Zimbabwe and to identify the main factors influencing the 
probability of productivity. The Cox hazard model and the Weibull parametric model 
were applied in this study to analyse farmer productivity and a sample of 176 
randomly selected farmers and a questionnaire was administered to solicit 
information on the wages, education level and the level of government support in 
terms of input subsidies. The results showed that educated farmers are more likely to 
be productive and take lesser time to increase their productivity levels compared to 
less educated farmers. This then pointed to the fact that the government of Zimbabwe 
should have targeted the education of farmers first before embarking on resettling the 
A1 smallholder farmers and this can also be considered in future land reforms. The 
study recommended that there be farmer education initiatives to speed up their 
graduation from survivor to hazard farmers. 
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1. Introduction  
Zimbabwe’s agriculture has evolved considerably since the country gained 
independence in 1980. The country had a diverse agriculture sector comprising of 
large scale commercial farmers and small holder farmers most in reserve areas. The 
Zimbabwe government conducted the controversial land redistribution exercise to 
address land ownership, inequalities however, ever since the land redistribution 
exercise the country remains a notable global food importer. As a consequence of land 
reform there was a strong decline in domestic agriculture productivity and increased 
dependence on imported maize. 
 
The Zimbabwe land reform and resettlement programme was implemented in a fast 
track manner as it drastically reduced the large scale commercial sector while 
expanding small scale agriculture sector. Models were designed in order to implement 
the land reform A1 and A2 where A1 farms were given to the landless people who 
never owned land before. Under the A1 model scheme, homesteads are in villages 
with common grazing area and they are self-contained, the A1 plots are used for both 
livestock and crop production. According to the GOZ (2003) a total of 127,192 
households were resettled under the A1 model. Despite being credited with 
overhauling the racial distribution of land in Zimbabwe, the programme however, 
was implemented in a violent manner and was associated with significant losses in 
agricultural production and overall economic performance decline and eventual 
collapse. (Richardson, 2004). The A1 model farmers are also characterised by 
communal land ownership land tenure system hence they do not have title deed over 
the land making them also lack collateral for formal credit access hence can also 
contribute or worsen the lack of capital due to such credit constraints. 
 
Many imperial studies noted that Zimbabwe has a rich history of agriculture 
production and the country has been the food basket for the southern African region 
with production primarily been undertaken by small scale farmers which is 
characterised by low productivity and inefficient production systems due to lack of 
capital. The agriculture production has been able to meet the country’s overall 
demand. This net demand has led to increased dependence on food imports and 
increased exposure of the population to the problem of food security. 
 
The increased risks of food security have motivated the government to introduce a 
number of policies and initiatives to support the resettled farmers and address the 
problems surrounding inefficient production among farmers. The government that 
give support to small holder farmers will boost production through increased 
efficiency. The policy initiatives that are targeted at improving the production 
efficiencies of small holder farmers have increased significantly while other farmers 
are still inefficient producers. The Zimbabwean government supports smallholder 
farmers through initiatives like Operation Maguta, farm mechanisation, presidential 
input schemes to mention but a few. There are also many Non-Governmental 
Organisations (NGOs) which are working directly with smallholder farmers for them 
to increase their productivity and or commercialise such as Christian Care through 
conservation agriculture, SNV, Microfinance institutions for the provision of 
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microfinance services (mainly microcredit, microsavings and microinsurance) since 
the A1smallholder farmers do not have access to formal credit due to lack of collateral 
security because they do not have title deeds over their small farms.  
 
Despite the government initiatives to support smallholder A1 resettled farmers in 
Zimbabwe, many smallholder A1resettled farmers are still producing for their 
consumption or for their survival without contributing to the national silos. This is 
evidenced but huge maize and food imports which cumulatively grow from the 
inception of the Fast Track Land Resettlement exercise in 2000. On other note, the 
balance of payments position of the nation is dwindling from period to period due to 
excessive imports including agricultural commodities. Despite the unproductiveness 
being exacerbated by droughts and floods due to even climate change, under normal 
circumstances given the period from FTLR exercises, the nation would have been 
concentrating on the importation of only capital goods rather than agricultural goods 
and food.  From the period the smallholder farmers were resettled, they come to be 
able to produce beyond consumption at different points in time which we may refer 
to as graduation from producing only for or below their consumption levels (survivor 
farmers) to produce in excess for sale (hazard farmers) in line with the description 
provided in this study. This can also be referred to as commercialisation of 
smallholder farmers from the output side according to the definition by Osmani & 
Hossain (2015). 
 
Soon after resettlement most of the farmers were net buyers of food meaning they 
started producing significantly less than their annual consumption needs and 
graduated to be able to produce enough for consumption and further graduated to 
produce in excess of their consumption needs meaning ability to earn income from 
farming. However it cannot be denied also that some of the farmers are not yet able to 
produce enough for their consumption meaning they are still net buyers of food while 
others are also producing only enough for their consumption with others now 
producing beyond consumption. For the thrust of this study, those farmers who 
produce on or below their annual consumption needs are considered as survivor 
farmers while those who graduated to produce in excess are the considered as the 
hazard farmers.  
 
There is vast empirical literature but mainly concentrated to examining the 
determinants of commercialisation of smallholder farmers in different parts of the 
world (Gödecke &  Qaim 2020, Rubhara & Mudhara 2019, Ogutu & Qaim. 2019,  
Carletto et al. 2017; Muricho et al. 2017, Falola et al 2014, Abu 2015, , Berhane & Moti 
2010, Davidova et al 2009, Gabre-Madhin et al 2007). The studies reveal that 
commercialization of smallholder agriculture results in improved productivity, 
improved incomes, employment growth and poverty reduction. Despite these 
potential benefits of commercialization, the side risk to the process relatively high 
costs of investments needed in inputs, labour and machinery and in accessing 
different markets for sales and processing, among other factors. It is not all the farmers 
who have the capacity to increase their resilience in line with the different risks which 
might force them to revert to subsistence agriculture with the pathway dependent on 
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household asset ownership, especially with imperfect functioning of agricultural 
factor markets. The commercialization has different  effects with lower levels of 
commercialization associated with lower food availability, access, utilization and 
stability increasing with intensity of commercialization (Kissoly, Fasse & Grote, 2020). 
The current study differs from the majority in that instead of examining the 
determinants of commercialisation of smallholder farmers, it goes further to examine 
the determinants of the duration taken by smallholder farmers to produce beyond 
survival/consumption. That is the determinants of the duration smallholder farmers 
to commercialise of resettled A1 farmers not smallholder farmers in general as 
anchored from the period of FTLR exercise of 2000.  
 
There are also other studies in Zimbabwe but also examined the determinants of 
commercialisation of smallholder farmers. Likewise, Kabiti et al (2016) examined the 
factors that enhance smallholder agriculture commercialization in Munyati 
resettlement area in Zimbabwe. This however was closer to the current study in that 
it examined resettled farmers but differs in its scope of examination that is it was 
centred on determinants of commercialisation of smallholder resettled farmers while 
the scope of this study is on the determinants of the duration taken by smallholder 
farmers from survivor farmers to hazard farmers. 
 
Most studies of resettled farmers tried to address the determinants of productivity, 
asset accumulation, diversification, consumption smoothing, welfare indicators or 
livelihoods (mainly health and child nutrition), food security, gender dimensions, the 
role of government services and access to and use of resources. In this study, we intend 
to evaluate the determinants of the duration taken by the resettled farmers to produce 
beyond their consumption levels that is evaluating the impact of wage rate, 
government subsidy/support and education levels on the duration taken by the 
resettled farmers to commercialise through the output route (transition from survivor 
to hazard farmers).  
 
2. Method 
 
Participants  
Survey data was collected from 176 randomly selected farmers in the Masvingo 
province. The survey mainly targeted A1 resettled farmers who are the beneficiaries 
of the government resettlement program (Fast Track Land Resettlement Programme) 
which commenced in the year 2000. The data was collected using a detailed 
questionnaire. Variables collected include education level of household head, monthly 
income, and output level and whether the farmer receives government support.  
 
Procedure  
In this study, resettled farmers have different productivity levels depending on the 
income, level of government support and their education level. To analyse the factors 
that influenced the survival of the farmers, the study adopted both the non-parametric 
and parametric model. The survival function s (t) is the probability of an individual 
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farmer survive (remaining less productive) t unit of hire from the beginning of the 
analysis. The S(t) can be represented as: 
                   )Pr()( tTts =   (1) 

Where, )(ts  gives the population probability of surviving beyond t, where T is a 

random variable called the lifetime/survival time. 
The cumulative distribution of T  is; 

 )Pr()( tTtP =   (2) 

  the probability density function is given by: 
 P (t) = ∂ p (t)/dt  (3) 

 and thus, the probability survival function is: 
)(1)( tpts −=    (4) 

The hazard function also asses the risk of demise at line t, conditional on survival to 
that time and as given as; 

)(/)()( tstfth = .   (5) 

To estimate the survival function (relationship between survival distributions to co -
variables) the study applied the Cox proportion hazards model. The linear model for 
the log hazard can be represented as:  

kki xxxth  .....)(log 2211 +++= .  (6) 

Were i  -represents observation and x  are the co variables  -kind of log-baseline 
hazard.  In order to examine the analysis the effects on a unit increase while other 
covariates are held constant, we also applied the Weibull model. Under this model, 
the regression coefficient estimates can have negative or positive signs with 
coefficients that have different magnitude depending on the value of . 
The survival function in a Weibull model of T at covariate value v will be represented 
by: 

T

pvvv ),.......,,1( 1=     (7)  

Which will be given by: 

  
1

exp)/( vTtevts −−=    (8) 

Where T

p ),.....,( 0  = regression coefficients and the log hazard function can be 

simplified as by: 

   )(loglog)1()/(log


 Tztvt −−−=  (9) 

Where ᵢ -represents observation and x are the co variables α-kind of lig-baseline 
hazard. The lox model gives the hazard function a (t) log ho(t) as 
Log hi (t) =α (t) +βᵢxᵢ₁+β₂xᵢ₂+……..+βκ+ᵢκ which is a semi-parametric mod 
 
3. Results 
The initial results carried out were that of the cumulative probability and the results 
are indicated in Table 1. 
 
Table 1: Hazard Probability 

Year of 
study 

Risk at the 
beginning 
of time t 

Hazards at 
the end of 
time t 

Probability 
of hazard 

Probability 
of survival 
 

Cumulative 
probability 
of survival 

Cumulative 
probability 
of hazard 

2 15 
 

3 0.2 
 

0.8 
 

0.8 0.2 
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3 12 3 0.25 
 

0.75 
 

0.6 0.4 
 

4 9 2 0.222222 0.777778 0.466667 0.533333 

5 7 1 0.142857 0.857143 0.4 0.6 

6 6 0 0 1 0.4 0.6 

7 6 1 0.166667 
 

0.833333 0.333333 0.666667 

8 5 2 0.4 0.6 0.2 0.8 

9 3 1 0.333333 
 

0.666667 0.133333 0.866667 

10 2 0 
0 

1 
 

0.133333 0.866667 

11 2 0 0 1 0.133333 0.866667 

 
Table 1 reports the survival and the cumulative hazard function for production 
duration. The survival function represent the proportion of famers who remain less 
productive as time proceeds and the cumulative hazard function shows the expected 
number of failures at each observed time. The results in Table 1 show that at the 
beginning of the study period all the farmers were not very much productive as they 
were producing only for domestic consumption with very little or nothing being left 
for commercial purposes. Thus all the resettled farmers were recorded as survivors. 
At the beginning of two years, 15 farmers were considered as risk and only 3 of these 
were considered as hazards with a probability of hazards given as 0.2%. In order to 
determine the survival time of productivity for the resettled farmers Kaplan-Meier 
survival function was constructed and the results are indicated in Figure 1. 
 

 
Figure 1: Kaplain-Meier Survival Function 
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The Kaplain –Meir function measures the fraction of subjects living for a certain 
amount of time after treatment.  As shown in figure 1 above, about 13 percent of the 
farmers are still surviving after 11 years meaning that the concerned farmers are still 
not producing enough for both domestic consumption and leaving some for 
commercial purposes. 
 
Table 2: Parametric regression model 

Survival Cox 
proportional 
model 

Exponential 
regression 
model 

Weibull 
regression 
model 

Gompertz 
regression 
model 

Log wage 0.537 0.54 0.0095** 0.0303*** 

Gvt subsidy -0.636 0.68 -0.6553** 0.1655*** 

Education 3.3105** 0.074* 1.926* 0.23 

Note ***,**,* denotes significance @ 1%,5% and 10% respectively 
 
The study conducted a number of parametric regression models to analyse the factors 
that influence the survival of resettled farmers. The results in table-2 showed that only 
education covariate has a statistically significant coefficient implying that educated 
farmers have a high probability of increasing the productivity compared to less 
educated farmers. However, the level of government subsidy and wage was found 
not be significant. 
 
The exponential regression results (column 3 on Table 2) represent the multiplicative 
effects of the covariates on the hazard.  Thus, holding other covariates constant, 
increasing education level covariate by one increase the hazard of productivity by 
0.074. The justification can be that educated farmers are more likely to adapt to new 
farming methods and techniques which can increase productivity compared to less 
educated farmers. This then points to the simple fact that continued support from 
government to the resettled farmers can be a waste of resources to other farmers whilst 
beneficial to others if the education aspect is not addressed first. 
 
4. Discussion 
The limiting factors in the context of Zimbabwe have been the late disbursement of 
inputs usually on the presidential input schemes which smallholder farmers usually 
receive at the middle of the next agricultural season hence the utilisation of such input 
schemes by the smallholder farmers will not be sustained by the rains in the last 
segment of the summer season which will be almost dry. Also due to moral hazard 
and adverse selection, government support might have been directed to lazy and 
uneducated farmers hence no tangible results can be yielded. Continued dependence 
on the government by smallholder resettled farmers may also be a result of the way 
the inputs are distributed by the relevant authorities which may and usually be 
corrupt and on partisan basis hence the issues of moral hazards and adverse selection 
will be at play. Also in general, financial support through the availing of credit at 
concessionary rates failed due to abuse of funds through diversion to other 
unproductive uses increasing the rising cases of non-performing loans.  
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Generally smallholder resettled farmers are not motivated to produce beyond 
consumption due to the nature of pricing of agricultural produce in Zimbabwe under 
which farmers are just but price takers and in many cases the profits will be very 
minimal and demotivates farmers to be hazard farmers and continue to be survivor 
farmers. Inefficient and unreliable financial markets in Zimbabwe also play a 
significant role in letting down the potential of smallholder farmers due to lack of 
financially inclusive credit and savings products for the smallholder farmers. This is 
also exacerbated by the government land policy which does not give title deeds to the 
A1 resettled farmers leading to no access to the formal financial system for financial 
assistance meaning the A1 smallholder farmers are generally financially excluded. 
On another note, land size also contributes immensely towards the productivity of 
smallholder resettled farmers where they have been allocated land of not more than 
10ha per household which makes it also complex for the farmers to be surplus 
producers given also the fact that the household sizes are big enough to consume all 
that is produced per season and even to demand more than produced. Also on the 
part of the government, the pricing of agriculture commodities must be reviewed 
upwards at the same subsidising with public goods to reduce production costs. 
Infrastructure development should be prioritised to allow easy connection of the 
markets and smallholder farmers thereby acting as an incentive for increased farm 
produce. There are also issues emanating from the liquidity and financial crises which 
demotivates the smallholder farmers especially on the disbursement of proceeds of 
the surplus marketed where farmers are having to struggle more in order to access 
their proceeds as evidenced on tobacco and cotton farmers where others are even 
regretting on producing in excess against the low prices and late receipt of proceeds. 
The findings then lead to recommendations that the government should design ways 
and strategies for educating the resettled farmers since it failed to educate them prior 
resettlement if and only if the objective of the resettlement exercise was/is to increase 
productivity and government expenditure through social protection. This can 
however be done now through the increase in the agriculture extension workers, 
promotion of field schools and more farmers training workshops through the 
government and Non-Governmental Organisations. Farmers also continue to be 
survivors due to their vulnerability to natural disasters such as droughts and floods 
and often exposed to food insecurity meaning less than enough for consumption will 
be produced. The government is however supposed to effectively provide 
infrastructure such as roads for easy accessibility of markets by smallholder farmers 
if there is need for transforming the smallholder farmers from being survivor farmers 
to hazard farmers.  
 
Further studies can be carried out which may combine the factors in a translog manner 
because some factors may not be that significant enough until joined to another 
variable. Also the addition of some more deterministic variables such as experience, 
access to credit, household sizes, land tenure systems, gender of household head, 
prices of agriculture commodities (main motive for commercialisation), land size,  
crops grown and also translogging the variables to check on joint significance of the 
variables.  
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5. Conclusions 
In line with the findings of this study, educating farmers will enhance the graduation 
of farmers from being survivor farmers (subsistence) to hazard farmers 
(surplus/commercial). Given that educated farmers are able to quickly produce in 
surplus, meaning they do not need considerable time to be productive, it calls upon 
the government to consider the levels of education of the farmers from the allocation 
of land to the landless and also when targeting agriculture support to farmers so that 
availed funds will yield tangible results to the interventions or any form of treatment. 
Government support to smallholder resettled farmers proved to be insignificant and 
this can be attributed to the abuse of support by the receivers be it in cash or kind like 
inputs (seeds, fertilisers, pesticides).  
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Abstract  

This research aims to guide teachers in designing and conducting science lessons for 
junior high school students. The 5E model was revised to create a five-step teaching 
procedure suitable to natural science characteristics. The lesson plans contain learning 
activities and assessment tools to measure students’ learning outcomes based on 
science competence criteria that students need to develop. A sample project of the 

Sixth Grade curriculum was planned and conducted in three classes with more than 
one hundred students. The qualitative (interview) and quantitative data (marks) 
collected after the experiments showed the interest and concentration of students in 
the lessons. Moreover, the data also proved the reliability and validity of assessment 
tools used in each 5E activity to assess students’ science competence. The results 
indicated the effectiveness of the 5E model in helping students practice and nurture 
competence in teaching natural science. 
 
Keywords: 5E model, Natural Science 6, science competence, teaching plan. 
 
1. Introduction  

Science education is one of the most important subjects that enhances students’ 
thinking about phenomena with scientific methods (Astuti & Hayati, 2019). The 
2021−2022 school year was the first time the natural science subject was taught for 
Grade 6 students in Vietnam, replacing three separate subjects, chemistry, physics, 
and biology. This integrated discipline was expected to help students to develop 
science competence that involves science perception, inquiry skills, and abilities to 
solve problems in life based on scientific knowledge (Vietnam. Ministry of Education 
and Training [MoET], 2018). With the new requirements, teachers needed to cover 
many aspects, such as lesson design and delivery, learning-environment 
management, level of students’ engagement with meaningful content, the quality of 
assessments, and student data collection and analysis (Marble, 2007). Curriculum, 
pedagogy, and assessment are three elements that impact the quality of any teaching 
situation (Osborne, 2007). In particular, designing a lesson plan is one of the critical 
steps that impacts the subsequent activities.  
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Among many teaching methods, inquiry methods have been proven to effectively 
teach science subjects such as physics and chemistry (Hussain et al., 2011; Khan et al., 
2011). These methods have been used globally since the 1960s, with positive effects on 
learners, such as evoking positive emotions when learners are active in the learning 
process, developing communication science skills, and improving problem-solving 
(Deters, 2005). This research study compared scientific inquiry and traditional lecture 
teaching methods. Hussain et al. (2011) researched the difference among three inquiry 
levels (guided scientific inquiry, unguided scientific inquiry, and a combination) on 
students’ performance and proficiency in applying physics knowledge to real-life 
problems. The results showed that all three kinds of scientific inquiry positively 
impact student achievements more than the traditional physics teaching methods. 
Moreover, guided teaching yielded better results than unguided. Other research has 
also promoted guided inquiry methods (Maknun, 2020; Nivalainen et al., 2013). 
 
Inquiry is a teaching approach through experience with activities such as asking 
questions, generating ideas, and observing. Teachers play a vital role in creating 
environments where students’ ideas are always respected, tested, and improved so 
that they would address their intellectual concerns and approach knowledge naturally 
(Scardamalia, 2002). Wu and Hsieh (2006) conducted experimental research on sixth 
graders to determine the impact of scientific discoveries on students’ discovery skills. 
Scientific discovery results in the cycle of inquiry, including asking questions, 
designing and conducting investigations, analyzing the data and drawing 
conclusions, creating artifacts, and sharing the findings. When participating in these 
discovery activities, learners have meaningful development in describing, reading 
data, and evaluating skills. Besides, there are many inquiry processes and models, 
such as TELSTAR, action research, design thinking, 5E’s, and Kath Murdoch’s Inquiry 
Approach. The 5E model is highlighted as the best method to conduct inquiry teaching 
in science (Duran & Duran, 2004). This model consists of five cognitive stages: engage, 
explore, explain, elaborate, and evaluate.  
 
In this research, we chose the 5E model, adapted a revised model to design a sample 

lesson, and conducted and determined the appropriateness of this model in teaching 
natural science to sixth graders in Vietnam. This research aimed to answer these two 
research questions: 

1. How is the 5E model used in teaching natural science topics to measure 
students’ science competence? 

2. What are the outcomes of students after attending one project using the 5E 
model? 

 
2. Theoretical framework 
 
2.1. The 5E model  

The 5E model was created based on constructivism theory, where learners learn 
through experience. Compared to traditional teaching models, the 5E learning model 
shows advantages in developing better scientific skills for learners (Bybee et al., 2006). 
The 5E model consists of five stages of the teaching process (Figure 1). 
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Figure 1. The 5E model (Duran & Duran, 2004) 

 
The five steps of the 5E model are further described in Table 1 (Bybee et al., 2006). 
 
Table 1. The 5E model (Bybee et al., 2006) 

Activity Description 

E1 – Engage 
 

Students are introduced to the new concept. Students actively 
connect with previous knowledge and what will be learned. 
Students are more proactive in predicting the results based on 
teachers’ questions using the KWL strategy.  

E2 – Explore 

Teachers give students complicated tasks. Students 
participate in the exploring or experimenting process by 
observing, using scientific tools, and collecting and recording 
the data. 

E3 – Explain 

Teachers ask oriented questions. Students share their 
understanding in each stage of exploring and describe the 
observed results. Students can share in groups or with the 
whole class. 

E4 – Elaboration 

Teachers provide a chance to help students expand the 

knowledge learned and point to the link of knowledge related 
to other knowledge or problems in life. 

E5 – Evaluation 

Students respond or give questions to others, expressing 
knowledge and skills to help students or their classmates 
assess them.  
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2.2. Science competence 

Science competence is one of the core goals of science subjects in the Vietnamese 
General Curriculum. It contains three components: science awareness, inquiry skills, 

and solving problems scientifically. While science awareness asks students to deeply 
understand the concepts and phenomena, inquiry skills allows students to research, 
measure, and test to find answer to their inquiry. The third component combines 
knowledge and scientific inquiry to solve problems in practice. Therefore, science 
teaching methods must also design experiments or inquiry activities to help students 
nurture these skills.  
 
2.3. Adapted 5E model to apply to teaching natural science topics 

Science is an experimental subject associated with everyday life. As such, these 
characteristics also make the differences of the 5E model in natural science that 
emphasize the role of experiments and problem-solving in life. From the above 
characteristics, the study proposes five steps of the adapted 5E model (Figure 2). 
  

 
Figure 2. The 5E model for the science lesson (Author proposed) 

 
To effectively apply the 5E model in teaching science at junior high school, teachers 
need to take note of the following. First, these activities need to cover the six levels of 
Bloom’s Taxonomy. Bloom’s Taxonomy is a widely used scale used to measure 
learners’ levels of awareness. Phases of the model should be deployed so that the prior 
activities provide knowledge to conduct higher level missions. Table 2 offers an 
example of the appropriate level of awareness for the model phases. 
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Table 2. The appropriate level of awareness for the model phases 

 Remembering Understanding Applying Analyzing Evaluating Creating 

Basic 

Activity 1  
E1 

      

Activity 2 
E2 & E3 

      

Activity 3 
E2 & E3 

      

Advanced 

Activity 4  
E4 

      

E5 – 
Evaluation 

      

 
Second, teachers should note that although they come in at the end of the process, the 
assessment activities should be carried out in all the teaching activities to stick to the 
objectives and evaluation criteria. 
 
Third, based on the conditions, teachers can use virtual experiments instead, 
especially in Covid-19 times. With the support of technology, teachers should use 
various and effective educational websites to simulate and design virtual experiments 
and natural phenomena. 
 
Using this model, the paper proposes a lesson plan used to teach a mixture of topics 
in the Sixth Grade science curriculum. 
 
2.4. Designing lesson plans for the project: “How to classify mixtures and separate 
the mixture” 
Main topic 

Mixture; method of separation of substances: extraction, filtration, distillation. 
 
General objectives 

After studying the lessons, learners can distinguish two types of mixture: 
homogeneous mixture and heterogeneous mixture. Based on the physical properties 
of substances and the characteristics of the mixture, learners can effectively use tools 
and methods to separate the substance from the mixture in practical situations. 
Objectives: Science competence – criteria built based on research about science 
competence (Le et al., 2020). 
 
Science awareness 

TC 1.1. Present the basic scientific knowledge: mixtures, homogeneous mixtures, 
heterogeneous mixtures, and separation method of substances. 
TC 1.2. Explain the connection between the physical properties of some common 
substances and the method of separating them from the mixture. Make diagrams of 
how these methods are performed. 
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TC 1.3. Apply knowledge of separation methods to analyze and handle some familiar 
situations. 
TC 1.4. Analyze and synthesize the knowledge of separation methods in all contexts. 
 
Inquiry skills 

TC 2.1. Ask questions, plan the selection of methods and tools for separating 
substances, and design appropriate implementation plans (converting saltwater into 
freshwater, cleaning the oil-contaminated water and dirt). 
TC 2.2. Implement the proposed plans to use learned substance separation methods 
effectively. 
TC 2.3. Present and analyze the results of implementation: water quality after 
treatment. 
TC 2.4. Discuss scientific results and make conclusions on principles, methods, and 
appropriate ways of implementation in each case. 
 
Solving the problems scientifically 

TC 3.1. Select the suitable tools and methods of substance separation between the 
physical properties of substances and the purpose of use in practice. 
TC 3.2. Propose some new methods to separate the mixture. 
TC 3.3. Make use of the waste after the separation process, draw a diagram of reuse 
substance treatment of the waste from separation. 
 
Design activities 
Table 3. Lesson plan 

 General process 

Self-
assessment/ 
observation 

form 

Student 
task form 

Presentation/ 
group review 

Lesson 
1 

Act. 1. Introduction to 
mixtures and types of 

mixtures (E1) 

TC 1.1, TC 1.2 TC 1.1  

Act. 2. Practice making 
hand sanitizer (E2, E3) 

TC 2.1, TC 2.2, 
TC 2.3 

 

 TC 2.4 

Act. 3. Experiment to 
discover two kinds of 

mixtures (E3, E4) 

TC 2.3, TC 2.4, 
TC 1.3, TC 1.4 

TC 1.2  

Act. 4 and 5. Find the 
mixture around us (E4) 

TC 3.1   

Lesson 
2 

Act. 1. Introduction of 
some basic substance 
separation methods 

and practical 
application (E1) 

TC 1.3, TC 1.4 TC 1.3, 
TC 1.4 

 

Act. 2 and 3. Watch 
experiment videos 

TC 2.1, TC 2.2 
TC 2.3, TC 2.4 

TC 2.1, 
TC 2.2 

TC 2.4 
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 General process 

Self-
assessment/ 
observation 

form 

Student 
task form 

Presentation/ 
group review 

dealing with a number 
of situations in practice 

related to the 
separation of 

substances (E2, E3) 

 TC 2.3, 
TC 2.4 

 

Act. 4 and 5. 
Diagramming of the 

processing process and 
the results after the 

separation of 
substances (E3, E4) 

TC 3.1, TC 3.3 TC 3.1, 
TC 3.3 

 

 
Lesson 1  
Act. 1. Engage (E1) 
The students become acquainted with the mixture before the experiment. The teacher 
asks them to observe three cups respectively containing water, sand, and sugar on the 
table. They have to predict what would happen after pouring water into the three 
cups.  
 
Act. 2. The students have to conduct activities to study the characteristics of 
homogeneous and heterogeneous mixtures (E2). 
 
Methods: experiments 
The teacher asks the students to carefully observe the cups containing the three 
mixtures and to answer the following question: Fill out the suitable answer in the 
blank spaces to describe the characteristics of the mixtures.  
 

 Water + sand 
mixture 

Water + salt 
mixture 

Water + oil 
mixture 

Water + wine 
mixture 

Initial 
substance state 

Liquid + solid Liquid + solid Liquid + liquid Liquid  

Post-mixing 

state 

Liquid  Liquid + solid Layered liquid Liquid + solid 

The original 
substance can 
be observed 

(Yes/No) 

Yes No Yes No 

Homogeneous 
or 

heterogeneous 
mixture 

Heterogeneous Homogeneous Heterogeneous Homogeneous 
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Act. 3. Practice creating a homogeneous and heterogeneous solution (E3). 
Methods: experiments, work in four groups. Mission: prepare hand sanitizer in a 

heterogeneous and homogeneous solution. 
1. The teacher divides the class into four groups and conducts experiments to 

prepare hand sanitizer in a heterogeneous and homogeneous solution from the 
given ingredients: alcohol, carbomer, antiseptic seeds, and glycerin. Groups 1 
and 2 make a homogeneous mixed hand sanitizer; groups 3 and 4 make a 
heterogeneous mixture. 

2. The groups choose their materials and test the raw materials to meet the 
requirements. 

3. Representatives of each group introduce the products and present how to 
choose and implement it. 

 

Act. 4. Determine the properties of substances present in practical phenomena (E4 & 
E5). 
Methods: experience, problem-solving 
1. Ask students to imagine being in the family kitchen and make a list of 

homogeneous and heterogeneous mixtures created from ingredients in the 
kitchen. (Teachers can provide slides of basic materials.) 

2. Students work in a group to discuss their work. 
3. Ask the presenters of each group to present the results and talk to their 

classmates. 
Homework: Testing classroom predictions by mixing at home under parental 
supervision. Some guidelines are provided, such as making the sauces and lemonade. 
 
Lesson 2 

Act. 1. (E1) Ask students to watch a video about separating sand and water. The 
teacher raises the problem of how to separate two liquids. 
 
Act. 2. (E2) Determine three separation methods. 

 
Methods: experiments 
Students perform in groups; students watch videos about the process of implementing 
four basic separation methods, and fill out the following table:  
 

 Filtering 
sand from 

water 

Heating 
water for 

deposition, 
filtering 
residue 

Fuel and 
water 

extraction 

Oxygen-
producing 
segment 

distillation 
of oxygen 

Substances to be 
separated 

Sand + water Dirt + water Gasoline + 
water 

Oxygen + 
impurities 

State of two 
substances to be 

separated 

Solid + liquid Solid + 
liquid 

Liquid + 
liquid 

Gas + gas 
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Prefilter mixture 
(Homogeneity 

/non-uniformity) 

Heterogeneous Homogeneous Heterogeneous Homogeneous 

Tools needed Filter paper Kettle, 
alcohol lamp 

Pot (funnel) 
extract 

Distiller 

Implementat-ion 
process 

    

Product Clean water 
and sand 

Clean water 
and dirt 

Gasoline and 
water 

separately 

Oxygen and 
other gases 

 

Act. 3. Practice selecting the tools and methods for separating substances (E3). 
 
Methods and forms of teaching: experience, group 

1. The students divide the class into three groups – ask them to work in groups – 
plan, conduct experiments with available tools, and present the results. 

 
Group 1: The eastern sea is experiencing a shipwreck accident waiting for oil. The 
consequences are that life in the ocean is harmed. Suggest an oil treatment for the 
spilled seawater to save marine life in the laboratory and practice. 
 
Group 2: People on the island in the middle of the sea often spend time and money 
transporting freshwater from the mainland. Do experiments and propose methods to 
remove salt from seawater so islanders can save money. 
 
Group 3: Due to negligence in the repair process, a large amount of sand and gravel 
fell into the water tank of Minh’s family. Do experiments and propose treatments so 
that you can purify the water and do research to present an effective water filtration 
system that removes many impurities. 
 
2. Groups perform tasks. 
3. Groups send representatives to introduce products and present how to choose 

and implement it. 
 
Act. 4. Observe the wine distillation diagram and fill in the names of the processes 
that take place (E4 + E5). 
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Act. 5. Select an effective separation method towards sustainable development (E5). 
Teaching methods: experience, problem-solving 
Request students to redraw the diagram of the process of separating substances from 
preparation to finish; note that the waste solution must promote sustainable 
development. 
 
3. Methods 

The experiment method was applied to measure students’ achievement and 
enjoyment when doing a lesson created based on the 5E model. The data collected 
from grading students and interviews were analyzed to address the research 
purposes. The participants were 107 students from 3 classes in 1 junior high school. 
One of the three classes followed the Cambridge program in which students study a 
particular science curriculum. The lesson was conducted based on the lesson plan 
above. The lesson plan was sent to three teachers with clear explanations and 
guidelines. The relevant student documents (textbook and worksheet) were sent to 
the participants over two weeks. The teacher asked them to read the text carefully 
before teaching. The assessment activities were performed during the class to collect 
data about participants’ achievements. 
 
4. Results 

The data were gathered using three tools to assess the level of goal achievement of the 
participants. 
 
- Tool reliability  

Eleven objectives were divided into three groups: (1) science awareness, (2) inquiry 
skills, and (3) solving the problems scientifically. The reliability results are presented 
in Table 4.  
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Table 4. Reliability Results 

 Number of items Cronbach’s alpha 

Science awareness 4 .830 

Inquiry skills 4 .935 

Solving the problems scientifically 3 .736 

 
The Cronbach alpha values confirmed the reliability of the tools used when teaching 
science following the 5E model. The results also showed that the 5E model can cover 
all the objective aspects of scientific competence, aligning with Vietnam’s current 
competence development orientation. 
 
- Level of excitement of participants with activities  

Using observation and interview methods, we noted the focus and excitement of 
participants in the 5E lessons, especially with the E2 and E3 phases. In quick 
interviews with six participants in three classes, all participants expressed their 
interest in participating in the learning experience activities. They commented that 
“[l]essons pass faster”; that they “carried out experiments to help us understand the lesson 
better”; and that “[t]he tasks in this class require us to think, explore, cooperate, which make 
us so inspired.”  

 
- Level of the participants’ goal achievement 

The chart below describes the level of achievement of participants’ learning goals 
(Figure 3).   
 

 
Figure 3. The level of the participants’ goal achievement 

 
The group of science awareness objectives had higher values than the other groups. 
This result is consistent with the current situation of teaching in schools. The interview 
data showed that the class that followed the Cambridge curriculum had experienced 
similar learning activities. Students of two classes explained that they are mainly 
taught science with their teacher being present, and by watching videos, and less on 
how to perform their tasks. 
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The analysis of variance (ANOVA) test results (Table 5) showed a difference in the 
average score of the target level between the three classes. Grade 6C2 (Cambridge) 
scores were higher than that of the others, with a statistically significant difference. 
 

Table 5. ANOVA results 

(I) class1 (J) class1 
Mean 

difference 
Std. error Sig. 

6A 
6H  1.54583 .169 

6C2 2.14257 1.63684 .000 

6H 
6A -14.49167 1.54583 .169 

6C2 -2.14257 1.66504 .000 

6C2 
6A -16.63423 1.63684 .000 

6H 14.49167 1.66504 .000 

 
However, the correlation results between the knowledge test score and the level of 
proficiency score showed a strong positive link between the two factors (Table 6). This 
result highlights the role of providing knowledge in competence development 
teaching.  
 
Table 6. Correlation between participants’ grades and science achievement 

  Grade Achievement 

Grade 

Pearson correlation  1 .500** 

Sig. (2-tailed)   .000 

N  49 49 

Achievement 

Pearson correlation  .500** 1 

Sig. (2-tailed)  .000  

N  49 109 

 ** Correlation is significant at the .01 level (2-tailed) 

 
4. Discussion and Conclusions 
Vietnam has been implementing the fundamental change in education from a content 
to a competence orientation. However, the change requires much effort from teachers 
to prepare and do research about new and suitable methods (Mai & Brundrett, 2022). 
The results of this study can be used for recommendations that help teachers to design 
and implement the new curriculum. Finding a teaching method suitable for 
competence development is one of the requirements set for Vietnamese education. 
The 5E model is one of the models that has been demonstrated through numerous 
studies on the appropriateness of science teaching and the development of students’ 
science inquiry skills (Akar, 2005; Kaynar et al., 2009; Zhou, 2021). The 5E model and 
inquiry activities as proposed have been experimented, confirming its ability to 
provide context for students to develop their skills. Some Vietnam education research 
has shown the same findings (Becker & Quang, 2017; Tran, 2013). The findings also 
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pointed out that students studying an international program have a higher level of 
skills than students who study the public curriculum when doing activities. The main 
reasons were that they are familiar with inquiry activities. 
 
In this study, the proposed topic also showed the relevance of the 5E model to provide 
an environment in which students can perform the skills of scientific competence from 
awareness to inquiry and problem-solving. The study also showed the interest of 
students in experiencing scientific inquiry activities. The tool’s reliability was 
confirmed to illustrate the suitability of assessment activities in the 5E model with the 
knowledge assessment activities. A limitation of the research was the lack of detailed 
qualitative information about the development of students’ science competence. 
Future studies may implement the experiments with Grade 6 students for a more 
extended time to determine the effects on students when participating in the 
5E learning model. Qualitative methods such as observations, case studies, and 
in-depth interviews may be applied to explain the quantitative data intensely. Using 
the model steps, teachers can design their own lesson plans that are suitable for the 
course learning outcomes and facilities.   
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Abstract  

With assertions that the management function has been based on a Eurocentric 
perspective over the years, this study considered the Africanization of management 
within a selected institution of higher learning in the Eastern Cape province of South 
Africa. This investigation is important following reported educational inadequacies, 
which have also been associated with poor absorption of university graduates in the 
labor market evidenced by high rates of unemployment in South Africa. The specific 
objective of the study was to explore perspectives for improving graduate 
employability through Africanization of university management. A basic descriptive 
design was adopted to quantitatively explore perspectives on an Africanized 
management style that fosters graduate employability in higher education. Data were 
collected on the agreeableness of respondents to particular statements for an 
Africanization approach. A Likert scale questionnaire was used to measure the degree 
of agreeableness on the statements. The questionnaire designed for use in this study 
was based on the major aim of the study as well as the literature. The results of the 
study provided evidence that the respondents had high acceptance that the 
Africanization of the university is related to better employability of graduates. There 
were strong indications that African principles such as collectivism, ubuntu, respect, 
and dignity for one another equip students with key traits and attitudes for 
employability. Additionally, respondents were neutral on many related assertions, 
which was taken to imply the existence of other factors in graduate employability. The 
study recommends wider inquiry into the Africanization concept for better 
understanding and possible adoption.  
  
Keywords: Africanization, culture, higher education, management, ubuntu. 
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1. Introduction  

Post-apartheid education in South Africa has remained Eurocentric and was not 
structured from an African perspective (Davids et al., 2021[JO1]). Consequently, it has 
failed to achieve desired transformation imperatives to address social inequalities, 
poverty, unemployment, and general economic development. With high levels of 
unemployment in South Africa, focus is increasing on the educational system and how 
it is effectively developing graduates needed by industry and those with the right 
skills for self-employment and entrepreneurship (Olutuase et al., 2020). This has been 
evidenced by calls for the Africanization and decolonization of the education system 
(Higgs, 2011; Nyoni, 2019). As provided by Seny et al. (2015), the concept of African 
management arises from the desire for emancipation, decolonization, and resistance 
against domination (Msila, 2009).   
  
The case for decolonization of the South African educational system, in particular, 
became a topical issue which was part of the wave of “Rhodes Must Fall” and “Fees 
Must Fall” protests during the 2015/2016 academic year. These are sociological views 
to the education system which incorporate class-based evaluations of the educational 
system. When the need to transform the higher education management system to 
contribute to the employability of graduates through Africanization, the key argument 
involving curriculum shifts, cultural re-adjustments, managerial processes, and 
philosophies becomes focal (Guthrie, 2015). Another dimension to administrative and 
managerial theory arose from the writing of Henri Mintzberg, whose managerial roles 
have also gained prominence. Even though Fayol’s work has remained recognized, 
Mintzberg’s administrative theory has also remained important in managerial 
practice. Mintzberg found that managers do not perform specific functions, but 
actually perform roles which include interpersonal, informational, decisional, and 
technical functions (Conkright, 2015). In respect of the above, the aim of this study 
was to explore the perspectives of university managers and administrators in the 
Eastern Cape province of South Africa on Africanization.  
  
African management philosophy in higher education  

Philosophy denotes the worldview or general paradigm which is shared by a group 
of people and shapes practices and behaviors (Olaniran, 2018). Nyoni (2019) observed 
that the African management philosophy is complicated and entails elements such as 
ethnocentricism, sagacity or sage philosophy, a nationalist ideology, as well as 
criticality or professionalism. These elements dominated in the work of Odera Oruka 
(cited in Nyoni, 2019), a Kenyan philosopher whose work on an African philosophy 
gained prominence over the years. The term Africanization relates to a perspective 

whereby centrality is placed on Africa in relation to developmental practices 
(Olaniran, 2018). Educational transformation in the post-apartheid era has taken 
center stage over the years, and Africanization of the higher education system has 
been an important component within this transformation imperative. As provided in 
Olaniran (2018), the implication of African management philosophy does not simply 
mean replacing Eurocentric views; it entails much broader issues in education. 
Debates on Africanization of educational management has taken on various 

163



dimensions. In South Africa, some scholars have argued for the adoption of ubuntu as 
the principal component for the Africanization of educational management. Higgs 
(2011) saw the Africanization of educational management to be related to the 
emphasis of an African identity in the educational management. The African identity 

is seen to resolve around resistance to colonization, the adoption of indigenous 
knowledge systems, and valuing ubuntu behavior.  
  
African management philosophy and employability of graduates  

As provided in Nzimakwe (2014), the concept of ubuntu denotes the notion of 
humanness that encompasses caring and sharing as well as support for one another. 
In simple terms, ubuntu is against self-centeredness and in favor of collectivism. When 
this is considered in educational management, it tends to support team-based 
management styles, which rely on the empowerment of everyone and inclusiveness. 
This makes it an essential philosophy in addressing such problems as poverty and 
inequality, which South Africa has been facing hitherto.  
   
2. Methodology  

The study adopted a descriptive design based on the study of perspectives on the 
Africanization of the management function for employability of graduates from a 
selected institution of higher learning in the Eastern Cape province of South Africa. 
The descriptive design is considered to be a basic quantitative approach in the 
collection of data. Respondents’ degree of agreeableness to particular statements to 
Africanization was measured using a Likert scale. The Likert scale questionnaire 
designed for use in this study was based on the major aim of the study as well as the 
literature. Data were then collected by administering the research instrument to 
faculty managers, heads of department (HODs), and administrators at the selected 
university. The respondents were chosen based on their suitability to attend to the 
emphasis of the study on managers so as to consider the Africanization of the 
management of university. As such, a convenience and purposive sampling strategy 
was adopted for the selection of respondents for the study. Ultimately, 15 faculty 
managers, 32 HODs, and 28 administrators participated in the study and provided 
data which were analyzed to arrive at the key findings of the study. In total, 75 
participants involved in management of the university participated in the study.  
  
3. Findings  

Table 1 presents the percentages for responses provided by respondents in respect of 
the statements on Africanization. The statement on the acceptance that Africanization 
is still a relevant concept in the present-day management system received notable 
agreement (60%), while only 3% of respondents disagreed, and 20% strongly 
disagreed. This result demonstrates the acceptance that Africanization is still a crucial 
component in today’s management philosophy despite the changes in both industry 
and management landscapes. Despite technological advancement and 
transformations in the various socio-economic components of society, there is still 
acceptance that Africanization is essential in university management discourse.   
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Table 1: Respondent perceptions of Africanization of university management 

Statement SA  A  N  D  SD 

I know the principle of Africanization of higher 
education   

52%  36%  1%  7%  4%  

Africanization of higher education management is 
related to the employability of graduates  

27%  33%  27%  7%  7%  

Africanization develops graduates with industry-
relevant attitudes and personality  

3%  24%  40%  13%  20%  

South African industries are largely Africanized  7%  13%  47%  20%  13%  

Higher education institutions should be at the 
center of Africanization  

16%  11%  47%  13%  13%  

Africanization is accepted globally  7%  27%  33%  13%  7%  

Adopting the Africanization approach to 
university management improves the quality of 
graduates  

20%  20%  27%  13%  7%  

University leaders who follow the Africanization 
principle will equip graduates for employability  

24%  27%  33%  13%  3%  

Africanization in the present age is still relevant   60%  13%  4%  3%  20%  

Africanization principles can help reduce 
unemployment  

36%  13%  17%  20%  13%  

Note: strongly agree (SD), agree (A), neutral (N), agree (A), and strongly agree (SA) 

 
The data from Table 1 were used to prepare Figure 1, which indicates in graphical 
form the high level of acceptance that Africanization is still relevant and that this 
ideology is still well known in the education sector. As provided in Figure 1, negative 
responses were generally low, showing greater tolerance to the need for 
Africanization of the management function for the employability of graduates. In 
cases where there was no considerable agreement to the culture statements, 
respondents chose to be neutral. Neutral responses in the study were taken to suggest 
the presence of some underlying factors that affect Africanization, and this limited the 
agreement from respondents as they felt that there were some other factors that were 
more powerful than the culture dimension. In particular, a large number of 
respondents (47%) were neutral in relation to the statement that higher education 
institutions should be at the center of Africanization. This suggests that being at the 
center of Africanization could not be considered to be driven by higher education 
institutions. This was taken to suggest the need for wide and broad involvement of 
stakeholders in driving the Africanization agenda. The responses implied that other 
critical stakeholders, such as the government, the community, and the non-
governmental sector, were also critical in the development of Africanization. It 
appears that driving the Africanization agenda in higher education institutions only 
may not be successful and there seems to be a need for the involvement of many 
national stakeholders to achieve it. The statement that South African industries are 
largely Africanized also attracted many (47%) neutral responses. This statement can 
be considered within South Africa’s history of apartheid characterized by the 

exclusion of people from other cultures (e.g. the African culture) from economic 
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participation, which resulted in industries being largely Westernized. While the 1994 
change of government worked to undo these forms of exclusion and economic 
inequalities, there are still assertions that little progress has been achieved.   
 

 
Figure 1: Graphical presentation of findings 

 
4. Conclusions 

This study was developed with the specific objective to explore the perspectives for 
improving graduate employability through Africanization of university management. 
The literature review that was done in this study was closely echoed by the results of 
the empirical data, as there were strong indications that Africanization is still 
considered an important concept in South African educational institutions. Precisely, 
the concept of ubuntu is considered to be vital in addressing many socio-economic 
challenges that relate to educational transformation. There were also strong 
indications that Africanization should be broadly considered, as it should be a society-
wide transformation agenda in industry, educational institutions, and society. The 
study suggested that Africanization of educational institutions may increase 
employability of graduates if the industry is also Africanized, in which case there must 
be a close fit between industry requirements and university management.   

  

I understand the principle of Africanization of higher 
education 

Africanization of higher education management is related 
to the employability of graduates 

Africanization develops graduates with industry-relevant 
attitudes and personality 

South African industries are largely Africanized 

Higher education institutions should be at the centre of 
Africanization 

Africanization is accepted globally 

Adopting the Africanization approach to university 
management improves the quality of graduates 

University leaders who follow the Africanization principles 
will equip graduates for employability 

Africanization in the present age is still relevant 

Africanization principles can help reduce unemployment 
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Abstract 

This study was formulated to explore the prospects of participation of support staff in 
transforming higher education institutions to strengthen their contribution to societal 
transformation through addressing problems in post-apartheid South Africa relating 
to inequalities, unemployment, and poverty. The literature review showed that 
research on support staff has been limited relative to that of academics owing to 
perceptions that support staff were back-office personnel in higher education 
institutions. In-depth qualitative interviews were conducted to explore the study 
objectives. Thirteen support staff members from a selected higher education 
institution in the Eastern Cape province participated in the study. The findings 
suggested that there is a strong complementary relationship between support staff 
and academic staff and desired transformation outcomes are best achieved through 
mutual and symbiotic functioning of academic and support staff. In other words, a 
holistic consideration of institutions of higher learning is critical. In the final analysis, 
the study suggested the inclusion of support staff in strategy matters. It is 
recommended that the management of higher education institutions should be holistic 
in such way that includes everyone. The paper addresses an area that has limited 
studies and provides important views for universities to strategically position 
themselves to address societal challenges facing South Africa. 
 
Keywords: entrepreneur, higher education, support staff, transformation in higher 
education. 
 
1. Introduction 

Since its emergence in Europe as an organised system of teachers and students, higher 
education faced constant transformations over the years (Brown et al., 2019). These 
changes have had different implications on academic and support staff in many 
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institutions. An early study of Rothman and Essenko (2007) recognized that support 
staff have been considered from a peripheral position relative to academic staff. 
Kirillov et al. (2015) noted that support staff are often viewed as less important in 
higher education systems, thereby making them lower class, with their participation 

in strategic decision-making not yet well considered. As a result of the low rating of 
support staff, over the years, they have not been strategically valued. Socio-economic, 
technological, political, and environmental changes have been critical in shaping 
educational systems across the globe. In the case of South Africa, the democratic 
transitions to democracy from apartheid have had implications on the nature and 
quality of education. Higher education institutions now face the challenge of 
strategically addressing unemployment, poverty, and inequality that have persisted 
after apartheid. More recently, and across the international landscape, the Covid-19 
pandemic and technological developments associated with the Fourth Industrial 
Revolution have been phenomenal in transforming higher education. As such, studies 
on the strategic orientation of higher education institutions are on the rise. 
 
2. Literature review 

Ryttberg (2020) considered support staff as both non-academic and 
non-administrators, making their contribution third category within the higher 
education system. Graham (2013) provided that support staff are also referred to as 
administrative, non-academic, or general staff, but the central characteristic is that 
they are not directly involved in the transfer of knowledge to students as academic 
staff do. In Ryttberg and Geschwin (2017), the same views were provided. 
Nonetheless, it is also mentioned that some roles of some support staff are blended in 
that they may provide both academic as well as some non-academic services, which 
are important in the higher education institution. Research in European countries, as 
reported in Wray and Kinman (2021), has pointed out that across the world, support 
staff are suffering from poor psychosocial well-being, which tends to affect their 
productivity.  
 
To explore the strategic dimension of support staff in institutions of higher education, 
the study used Kaplan and Norton’s (1992) concept of a balanced scorecard. Bochenek 
(2019) described the balanced scorecard as a critical concept for the enhancement of 

holistic strategic management within an enterprise. The rationale for using the 
balanced scorecard in this study is that it is a tool that has gained importance and 
enduring relevance over the years (Terziev & Georgiev, 2017[JO1]). Additionally, the 
concept of the balanced scorecard emerged from the observation that the strategic 
success of an enterprise cannot be measured from the financial perspective only. 
Taking note of the strategic role that higher education institutions play in order to 
facilitate societal transformation, both financial and non-financial perspectives as 
provided within the balanced scorecard are critical for consideration (Van Straaten et 
al., 2016). As provided in Hamdy (2018) and revealed in Benkova et al. (2020[JO2]), the 
balanced scorecard measures institutional outcomes from four perspectives. These 
are: the financial perspective, customer dimension, internal institutional processes, 
and learning and growth dimensions. In consideration of the strategic role of support 
staff at the research site, this study considered how support staff make significant 
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contributions to the four perspectives of the balanced scorecard in South Africa’s 
transformation concept. With the strong need to address broad dimension for the 
achievement of the transformation agenda in post-apartheid South Africa, 
consideration of all players in any institution is critical for a holistic interpretation of 

relevant issues. The higher education sector is composed of both academic and 
support staff, but consideration has been more on the welfare and contribution of 
academic staff as opposed to support staff (Kirillov et al., 2015; Van Straaten et al., 
2016). The balanced scorecard enables the measurement of the performance of higher 
education institutions in terms of external stakeholder factors and internal 
performance criteria. Coulbeck (2009) argued that the strategic success of higher 
education institutions in the transfer of knowledge and contribution to essential skills 
and competencies needed by industry requires the strategic contribution of all staff, 
including support staff.  
 
3. Methodology 

To attend to its aim of exploring the strategic role of support staff in aiding the 
transformation of the South African higher education sector so that it effectively 
addresses inequalities, poverty, and unemployment, the qualitative research tradition 
was adopted. The choice for the qualitative research design was appropriate as it is 
considered most effective in the collection of detailed, in-depth, and context-relevant 
data that address phenomena of interest (Christensen et al., 2015; Creswell & Creswell, 
2018; Leech & Onwuegbuzie, 2007). The study was therefore aligned to the social 
constructivist paradigm based on the acceptance that reality is a social construction 
based on the language, perceptions, and beliefs of individuals (Van Straaten et al., 
2016). Consistent with these views, open-ended discussion-based interviews were 
conducted, with the responses being recorded and then coded for the study of patterns 
within the data. There are many categories of support staff in educational settings (see 
Table 1). With the support of the head of support services of the selected university, a 
meeting was arranged with 60 support services personnel and a convenience and 
purposive sampling technique for the participants was implemented. The purpose of 
the study was explained by the head of university support services. Those staff who 
were willing to contribute to the study and had relevant ideas to contribute were 
asked to indicate their availability for the study. At the end of this process, 13 support 

staff were available for the study, as presented in Table 1.  
 
Table 1: Participant categories and numbers  

Participant category Number interviewed 

Building and grounds maintenance 1 

Security services 2 

Food services provision 1 

Health and student services 2 

Paraprofessionals (instructional and non-instructional aides) 2 

Secretarial, clerks, and administrative services 2 
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Technical services 1 

Trades, crafts, and machine operators 1 

Transportation, delivery, and vehicle mechanics 1 

 
4. Findings and discussion 

This study intended to establish views on the strategic role that support staff provide 
to the overall strategic success at a selected higher education institution against the 
background of limited research in matters of academic staff as well as the need for 
transformation in education. It was considered that the transformation from 
apartheid, which was characterized by the need to address poverty, inequality, and 
unemployment in South Africa, called for the need to have views and perspectives of 
all stakeholders. As such, it was accepted that support staff represent a critical group 
for consideration. Participants had to respond to the question: How does the job 
responsibilities you perform contribute to the vision of this university to transform 
and contribute to skills, knowledge, and competences for effective transition from the 
apartheid system? Some participant responses are provided in Table 2. The balanced 
scorecard was used as a lens to examine and explore the responses provided by 
participants. This implied the use of deductive themes which emerged from the 
literature.  
 
Table 2: Interview excerpts  

Excerpt  Thematic 
categories from 
the balanced 
scorecard  

Subcategories 

“This university cannot effectively acquire its academic 
mandates without us giving it the right image. In my 
section, we interact significantly with parents and 
officials from outside. We interact should be seen as 
important in influencing how these people see this 
university ….” 

Financial Continued 
student 
interest within 
the university 

“It should be known that there are many issues that 
students benefit and require from us. For them to 
succeed and achieve in their academic endeavors, they 
rely on the support of us here … Additionally, the 
academics themselves also rely on us for certain 
information and support that assist them in delivering 
the knowledge and skills as appropriate in their work 
…” 

Client 
perspectives 

Satisfying the 
interest of 
students 

“Imagine what will happen to this university if the 
ground and building maintenance that I do is not 
provided. In many cases, both students and outsiders 
want to take a picture of themselves and their colleagues 
within the school premises. It can be on the lawn or even 
the buildings because they find them attractive and well 
maintained. Do you not see that this is one reason why 

- Client 
perspectives 

- Internal 
operations 
dimension 

Developing a 
good image 
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there are so many students here, including the 
international ones …” 

“… do the dirty work of this institution. If such dirty 
work is not done, who do you think will do it? We need 
enough motivation and good rewards for us to deliver as 
expected. The academics are office people who rely on us 
for the functioning of their offices.” 

- Client 
perspectives 

- Internal 
operations 
dimension 

Developing a 
good image 

“Do you know that we represent the entry point for 
people at this institution and we are the first people to 
interact with important people who come to the 
institution? So, we are the first service providers …” 

- Growth and 
learning 

- Internal 

processes 
- Client 

satisfaction 
- Financial 

growth 

Complement 
academic staff 

“Do you know that we have many observations which 
we suggest to the top management of this institution for 
the initiation of change for improving the institution? 
What would happen without such advice ….” 

Maintenance of 
internal 
processes 

Information 
providers 

“Look, I just believe that everyone is strategically 
critical, and the management of this institution should 
holistically attend to every issues affecting the 
university. We should be part of the strategic meetings 
so that that we buy-in and will further the strategy in 
the various sections we operate from ….” 

- Growth and 
learning 

- Internal 
processes 

- Client 
satisfaction 

- Financial 
growth 

Complement 
academic staff 

“… our work here complements each other. The 
university cannot effectively function without us; we 
also cannot do without the academic staff. So, the basic 
idea is that we are simply a unit and together we can 
then achieve, just like parts of a machine. Without one 
small part, the entire machine may not be functional 
….” 

- Growth and 
learning 

- Internal 
processes 

- Client 
satisfaction 

- Financial 
growth 

Complement 
academic staff 

“… we are a source of important information and we 
highlight problems affecting the growth of the 
institution ….” 

Stakeholder 
perspectives 

Interaction 
with 
stakeholders 

“The work that we do here create an environment that is 
suitable and necessary for the attainment of strategic 
objectives.”  

Internal 
processes  

Creating a 
favourable 
environment 

 
As illustrated in Table 2, there was a clear indication that the contribution of support 
staff to the strategic direction of effective knowledge, skills, and competences transfer 
was within the strategic lens of the balanced scorecard. The perspectives were closely 

linked to the four elements of the balanced scorecard. There was a significant 
indication among participants of the existence of an interdependent ecosystem 
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between the support staff and the academic staff. The responses were well saturated 
with assertions that academic staff cannot achieve institutional visions as well as 
missions and objectives alone. At the same time, the participants strongly believed 
that they are in employment because of the academic requirements as provided by 

academic staff. This was taken to mean that there is a strong need for coordination 
and interdependence among all staff categories within the higher education 
institution. Mushemeza (2016) revealed that academic staff face many challenges, 
including an increased number of students, remuneration, and infrastructural and 
governance inadequacies. Following the results, it can be argued that the role of 
support staff can be considered to be essential to lessen the challenges faced by 
academic[JO3] staff. A related study (Ryttberg & Geschwin, 2017) found that support 
staff are often considered as back-office staff in many academic institutions, resulting 
in them not being seriously considered in the strategic activities of the institution. The 
results of this study suggest a need to ensure that support staff are not considered 
from the back office but as critical in all strategic activities of the institution. Evidence 
from the present study also indicates a need for support and academic staff to 
complement each other. Figure 1 illustrates the nature of the relationships between 
academic and support staff as established in this study.  
 

 
Figure 1: Nature of relationships between academic and support staff in higher education 

 
Figure 1 is a diagrammatic interpretation of the data presented in Table 2. The diagram 
was created through a process of thematic links as provided by the participants. The 
figure shows the essence of the relationship between support staff and academic staff, 
which is complementarity. The study also showed that both support staff and 
academic staff have an impact on the attainment of the strategic thrust of the 
educational institution from which the participants were selected. Additionally, 
support staff were also found to be critical information providers and essential in 
sustaining student interest in the organization as well as creating a favourable 
environment for students. Furthermore, the study found that the points from which 
most support staff operate are such that they meet a large number of stakeholders, 
making them critical in building the image of the higher education institution. In the 
final analysis, this study suggests the equalization of the role of support and academic 
staff in achieving the strategic goals of adequate transformation of society and the 
effective transfer of knowledge and skills to the society. The symbiotic or 
complementary relationship established in this study is imperative for a holistic and 
broad interpretation of the expectations of higher education. Evidence in this study 
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suggests that the link between academic and non-academic cannot be considered 
causal but complementary, with all groups being critical.  
 
5. Conclusions 

The purpose of this study was to explore the prospects of support staff in contributing 
to the strategic transformation of an institution of higher learning in the Eastern Cape 
province, South Africa. The transformation that this study focused on was in respect 
to addressing societal inequalities, unemployment, and skills transfer in 
post-apartheid higher educational systems. The results of the interviews conducted in 
this study indicated that support staff strongly complement academic staff and it is 
important to consider their participation in strategic issues within the institution. 
These findings support the literature in advocating for a holistic consideration of 
higher education institutions to succeed in transforming them and the society at large. 
A complementary relationship was found to exist between support and academic staff 
in a way indicating that academic staff cannot realize desired objectives on their own 
but strongly need those services that are provided by support staff. In addition, the 
participants highlighted that they also cannot be considered alone. These results 
suggest that there is a need for further research on ways of fostering the 
complementary relationship between support and academic staff. Higher education 
institutions are recommended to consider support staff in strategic development, 
implementation, and evaluation. In other words, this study has established evidence 
that considering support staff as back-office personnel is inappropriate in attaining 
institutional objectives. 
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Abstract  

Local government assumes a fundamental role in the life of every citizen by providing 
services classified as physiological needs. Deficiencies in the delivery of such services 
to the citizens is viewed as a contravention of their fundamental human rights. The 
consequences of such deficiencies trigger frustration and unrest in the citizens, 
exhibited in political instability, damage to state property, and at its pinnacle the loss 
of lives. This research study investigated the concerning levels of organizational 
performance at the Arandis Town Council in the Erongo region of Namibia. The 

investigation was motivated by a need to determine the factors that affect service 
delivery, with the objectives to provide recommendations to improve service delivery 
and organizational performance. We employed a quantitative research method to 
collect the primary data for the study. An illustrative logical research configuration 
was selected, and data were gathered with the primary purpose to obtain a 
quantitative understanding on the topic. The data were processed utilizing SPSS 
version 25 statistical software to present the data in graphical format. In a bid to reduce 
inefficiencies in service delivery, certain recommendations are made to the town 
council for consideration. These include implementing a risk register, compiling a 
maintenance plan, applying for maintenance grants, providing training programs to 
its employees, commercializing the servicing of land and the development of 
affordable housing, developing additional revenue streams, and prioritizing the 
creation of employment. 
 

Keywords: organizational performance, quality, service delivery. 
 
1. Introduction 

Local government plays a momentous role in community development and the 
delivery of services to residents. Local government services are categorized as 
physiological needs, such as the need for shelter or water. Local governments in 
Namibia and South Africa have reportedly failed to deliver services, leading to riots 
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and civil unrest. It is therefore essential to investigate the factors affecting service 
delivery and the impact on organizational performance. This investigation would 
prove to attract national and international interest.  
 
The entity being investigated is the town of Arandis, Namibia, which was established 
in 1974 for the purpose of providing shelter to the employees of the Rossing Uranium 
Mine. To date, this operation has grown to be the largest open-pit Uranium mine in 
the world. The town was formally promulgated in terms of Proclamation 14 of the 
Local Authorities Act (No. 23 of 1992, as amended). The 2011 population census 

determined the population of the town to be at 5132 inhabitants and in 2020 it was 
estimated at 12,000. This figure reflects a 6% growth per annum in the population of 
the town, averaging twice the national population growth rate. According to Simasiko 
and Schutte (2017), delivering outstanding service as well as client satisfaction in a 
quarrelsome environment will remain a challenge to a service-rendering organization.  
 
Public sector institutions perform under pressure to provide effective services because 
of citizen needs and expectations that are continually escalating and evolving. The 
Arandis Town Council was established in terms of Section 12 of the Constitution of 
the Republic of Namibia and was declared a town in 1994 when the administration 
was transferred from the Rossing Uranium Mine to the town council. The town 
council therefore assumed the responsibility for the rendering of the services to its 
residents since 1994. It must, however, be reiterated that the establishment of the town 
was primarily focused on the need of the employees and families of a single uranium 
mine. With two more mines added, additional support services to the mines and 
subcontractors to the mines were needed. This rate of expansion would, however, 
prove to activate an inherent risk, being that the service delivery requirements and 
capacities far exceeded the original planned capacity. In June 2019, the Arandis Town 
Council reviewed its 2014/2015–2018/2019 Strategic Plan, wherein it was expressed 
that the council only achieved 34% of its strategic objectives during the period under 
review. This means that the entity had failed to achieve 66% of its strategic objectives.  
 

This discovery concurs with the sentiments of Simasiku and Schutte (2017) that public 
and state-owned entities are failing to deliver services in Namibia. In a bid to validate 
this phenomenon, we considered three of the mandates that are indistinguishable in 
all municipal council objectives throughout Namibia. This symbiotic relationship is 
the eventual result formed by the alignment of the entities to the country’s National 
Development Plan 5. The mentioned objectives are the delivery of serviced land and 
housing, the maintenance of infrastructure, and facilitation of industrialization. The 
results showed that the institution being researched has a housing backlog of 
approximately 1700 homes, while countrywide 300,000 homes are required. The 
capital requirement needed to balance this deficit is 76 billion Namibian dollars.  
 
As mentioned earlier, this objective is also a national objective in accordance with the 
National Development Plan 5 (National Planning Commission, 2017). The figures 
listed above illustrate that all municipalities throughout the country have been 
unsuccessful at achieving this objective. The next objective to be considered was the 
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attempt at the industrialization of the cities and the towns throughout the country. 
This objective proved to be similarly unsuccessful in the town of Arandis, as no new 
industries were developed for the period under review.  
 
The first portion of this problem statement defines the ideal situation. In the ideal 
organization, a review would be evidenced by the organizational objectives being 
achieved. This study thus sought to investigate the factors leading to the adverse 
situation from ensuing or to underperformance of service delivery. The second 
portion of this problem statement contains the reality. The housing backlog identified 

in the entity under review illustrates that the entity has failed to deliver the first major 
objective of municipal councils, being the delivery of affordable housing and serviced 
land. A review of the entity’s 2014–2019 Strategic Plan established that less than 34% 
of the organizational objectives were achieved. This situation falls short of the 
standard to be expected. The mentioned realities confirm that the current situation 
leaves much to be desired in comparison to the ideal. 
 
It is notable that the factors that affect service delivery itself have not been broadly 
investigated, and neither has the impact they have on organizational performance. 
This indicates that a gap exists in the existing research, which this research sought to 
fill. The research undertook to provide proposed remedies to resolve this very 
important aspect that affects the standard of living of both the national and 
international citizenry.   
 
2. Literature Review 

This study endeavored to determine the factors that affect service delivery and their 
impact on organizational performance in the existing literature and to identify gaps 
in the existing research.  
 
According to Zerihun and Mashingo  (2022), the failures of service delivery in the 
South African Government are more visible at the local levels and are further 
long overdue. Furthermore, service delivery is a major problem in various 
municipalities. In Namibia, there is currently a national outcry about the 
appalling service delivery and the dismal operation of parastatals regardless of 
the large amounts of government funding they receive. History has shown that 
parastatals have failed to deliver quality services with most customers , sharing 
the sentiment that parastatals are underperforming (Scholastika, Schutte & 
Barkhuizen. 2017). A study conducted in the Limpopo province of South Africa on 

one of the municipalities reported that the key motivation for the study’s compilation 
was the high number of service complaints in South Africa surrounding municipal 
service delivery (Mogooe & Muyengwa, 2021).  
 
There is a general lack of transparency in all general functions performed within the 
public service. It has also been highlighted that political interference is a factor that 
always seems to be present in the functioning of local government. The factor of 
infrastructural funding is the first to be identified by the study. The municipal asset 
managers in South Africa have the unfortunate obligatory task of reducing budgets 
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for infrastructure operations and maintenance while placing increased pressure on 
said infrastructure. The considerations that the mentioned assets are a proponent for 
economic development are often undermined by other service delivery pressures.  
 
Regulatory and policy factors have been listed as the next factor that affects service 
delivery. The guiding policy framework for the South African local government is the 
Municipal Infrastructural Grant, which is utilized for the provision of basic services, 
such as sanitation and water, to the communities within the municipal area. The 
study, however, illustrated that many rural municipal councils utilize the funding for 

alternative purposes, such as operational expenditure like staff remuneration. 
According to the study, the municipal infrastructure is aging rapidly. It has been 
found that municipal infrastructure at rural municipalities have surpassed their 
useful life by more than 10 years. Although the investment in infrastructure should 
hereafter have proved to be on an increased trajectory, conversely this has not proved 
to be the case, as investment in infrastructure has been shown to further decrease.  
 
The next factor is performance monitoring within the local authority. This study 
showed that the problem that most municipal councils face in South Africa is the fact 
that they fail in the understanding of the current condition of their infrastructure as 
well as the capacity to monitor said infrastructure. Examples of this would be the lack 
of frequent inspections to the existing infrastructure.  
 
The following challenge is incompetent human resources. This challenge relates to the 
fact that well-trained human resources will lead to effective service delivery, where 
poorly trained human resources will similarly lead to the contrary. It is essential to 
develop the capacities and skills of human resources for organizations to become more 
innovative and improve on the service delivery and by implication the organizational 
performance.  
 
Poor governance was also a challenge identified. According to Mushaukwa (2018), 
community members indicated municipal officials taking bribes to provide services 

to members of the public. In addition, corrupt practices tend to undermine the 
sustainability of infrastructure and facilities, such as sewerage and water supply. 
These corrupt practices also lead to tenders being awarded to service providers that 
would provide kickbacks to certain officials who engaged in the tender process.  
 
The next challenge to consider is limited funding. The study at Katima Mulilo Town 
Council indicated that the council has access to limited funding to deliver or provide 
for services (Mushaukwa, 2018). The study also revealed that residents of the town 
were not paying for services and owed the town council 70 million Namibian dollars 
for services rendered. This also stems from ineffective revenue collection methods.  
 
The last challenge highlighted is poor recruitment practices. The study indicated that 
the council did not undertake sound recruitment processes and that they applied 
practices such as tribalism and favoritism. In addition, municipalities experienced 
political manipulation during the recruitment and selection processes.  
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3. Research Methodology 

Exploratory practice was utilized in this study. This was done to determine the factors 
that affect service delivery in local government and its impact on organizational 
performance at the Arandis Town Council in the Erongo region of Namibia. The 
primary focus of the study was to determine the relationship between the dependent 
and independent variables. Exploratory research was selected to determine if, indeed, 
service delivery influences organizational performance. In this way, the relationship 
between the independent and dependent variables could indeed be determined as a 
result of investigating the factors that affect service delivery. A quantitative design 
was utilized with a questionnaire as the research instrument. The research population 
included the employees of six municipalities in the Erongo region, while the sample 
comprised the executive management and management members of the six municipal 
councils. To present the data in graphical format, the data were processed utilizing 
SPSS version 25 statistical software.  
 
4. Results and discussion 

In this section, the questionnaire results are discussed per questionnaire statement. 
The frequencies of the Likert-scale responses were tabulated and are depicted 
graphically.  
 
4.1 Question 5, Objective 1 

Figure 1 presents the responses to Question 5 under Objective 1:  
The grants provided by central government are adequate to provide sufficient and 
timely serviced land.  
 

  

Figure 1: Land servicing grants 
 
The graph above expresses that 26% of the respondents agreed with the statement, 
18% strongly agreed, 24% disagreed and 24% strongly disagreed, while 9% were 
neutral. With the totals from the statement tabulated at 44% of the respondents 
agreeing with the statement and 48% disagreeing, the responses are in support of the 
literature reviewed in section 2. The review showed that funding allocated by central 
government was not adequate to deliver efficient services to the members of the 
public. This is further in line with the problem statement.  
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4.2 Question 3, Objective 2 

Figure 2 presents the responses to Question 3 under Objective 2:  
The municipal council is delivering sufficient serviced land to meet the needs of its 
residents.   
 

 

Figure 2: Sufficient delivery of serviced land 

 
Figure 2 shows that 29% of the respondents disagreed with the statement, 12% 
strongly disagreed, 24% were neutral, while 18% agreed and a further 18% strongly 
agreed. In all, 41% of the respondents were in support of the literature reviewed in 
section 2 of the study and 36% were not in support. Serviced land and affordable 
housing are classified under physiological needs, as portrayed in Abraham Maslow’s 
Hierarchy of Needs. Consequently, services that are anticipated by the residency are 
to be met, regardless of challenges that may or may not exist. Failure to do so would 
be viewed as a failure by local government and, in accordance, central government 
(Uysal et al., 2017). The problem statement therefore remains a relevant cause for 
concern.     
  
4.3 Question 4, Objective 2  

Figure 3 presents the responses to Question 4 under Objective 2: 
The serviced land being delivered is being done timeously and affordably.  
 

 

Figure 3: Timeous delivery of serviced land 

 
The graph shows that 41% of the respondents disagreed with the statement, while 29% 
were neutral, 12% strongly disagreed, 9% agreed, and a further 9% strongly agreed. 
From the responses tabulated it could be determined that 53% of the respondents were 
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in support of the literature that were reviewed in section 2 of the study, while 18% 
were not in support. The organization under review has reflected an average 
population growth of 6% per annum, while the growth in serviced land and affordable 
housing equates to less than 0,0003% per annum. This figure indicates a growth deficit 
and risk to the municipal council, the town, and its inhabitants. This failure is viewed 
as a failure by both local and central government, as presented in the literature review 
(Uysal et al., 2017).    
 
4.4 Question 5, Objective 2  

Figure 4 presents the responses to Question 5 under Objective 2:  
The serviced land being provided ensures access to all public amenities.  
 

 

Figure 4: Public amenities 

 
Figure 4 shows that 41% of the respondents disagreed with the statement, 12% 
strongly disagreed, 29% were neutral, while 9% agreed and 9% strongly agreed. From 
the responses tabulated it could be determined that 53% of the respondents were in 
support of the literature reviewed in section 2 of the study, while 18% were not in 
support. Public amenities are defined as facilities that are to be provided by local 
authorities or city councils. These are provided for use by the public and include 
public toilets, playgrounds, and community centres. The mentioned communal areas 
add value to creating a sense of community. The problem statement in this regard is 
highly relevant and require remedying.         
 
4.5 Question 1, Objective 3  

Figure 5 presents the responses to Question 1 under Objective 3: 
The municipal council should apply improved risk management to mitigate its major 
and unacceptable risks.  
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Figure 5: Risk management 
                                                       

The graph above expresses that 53% of the respondents strongly agreed, while 44% 
agreed and 3% were neutral to the statement. In all, 97% of the respondents agreed 
with this recommendation. Risk management in local government was not covered in 
the literature review in section 2 of the study or in any of the research in the prescribed 
timeframe. This area is therefore considered a gap in the existing research. Risk 
management considers the identification, evaluation, and assessment of the risks that 
face the organization. It then attempts to identify the risk that poses the greatest 
impact to the organization, that is, the risk that has the highest likelihood of occurring 

and has the greatest impact should it occur. Municipal councils should consider 
formulating a risk register and mitigating these risks in accordance with the 
assessment thereof. 
 
4.6 Question 2, Objective 3 

Figure 6 presents the responses to Question 2 under Objective 3: 
The municipal council should consider all alternatives to ensure repetitive and 
preventative maintenance is performed on the municipal infrastructure.  
 

 

Figure 6: Alternatives for maintenance 
 
The graph above shows that 59% of the respondents strongly agreed with this 
statement, with 29% agreeing and 12% being neutral to the recommendation. From 
the responses it can be computed that 88% of the respondents agreed with this 
recommendation. This in agreement with the literature reviewed in section 2 of this 
study. The literature review identified maintenance as essential in its very 
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nature, with the different forms of maintenance required highlighted as 
preventative maintenance and corrective maintenance. Preventative 
maintenance precedes the breakdown of operational equipment  and is done 
proactively prior to such event occurring (Zerihun & Mashingo, 2022). This 
question remains one of the primary concerns as per the problem statement. 
 
4.7 Question 3, Objective 3 

Figure 7 presents the responses to Question 3 under Objective 3:  
The municipal council should consider alternative business models to that of the Cost 
Recovery Model.  
 

 
Figure 7: Alternative business models 

    

The figure shows that 62% of the respondents strongly agreed with this 
recommendation, with 35% agreeing and 3% being neutral. From the responses it can 
be computed that 97% of the respondents agreed, while 3% neutral. The Cost Recovery 
Model as a business model in local government was not covered in the literature 
review in section 2 of the study and in any of the research in the prescribed timeframe. 
This area is therefore considered a gap in the existing research. The question attempts 
to provide an answer to the problem statement. 
 
4.8 Question 4, Objective 3  

Figure 8 presents the responses to Question 4 under Objective 3:  

 The municipal council should continually improve on the human capital 
element in terms of technical and administrative capacities.  
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Figure 8 (Human capital) 

 
From the graph above can be seen that 68% of the respondents strongly agreed with 
this statement, with 32% agreeing. It can be computed that 100% of the respondents 
agreed with this recommendation. The responses and recommendation are in support 
of the literature reviewed in section 2 of the research. The entity will only be as good 
or bad as its staff members.     
 
4.9 Question 6, Objective 3  

Figure 9 presents the responses to Question 6 under Objective 3:  
The municipal council should consider alternate methodologies to attain financial 
sustainability.  
 

 

Figure 9: Alternatives for financial substantiality 
 
The graph above shows that 76% of the respondents strongly agree with the 
recommendation, 24% strongly agree. This would state that 100% of the participants 
agreed with the recommendation. This statement supports the literature review 
compiled in section 2. It must, however, be noted that alternative methodologies to 
attain financial sustainability are not covered in the literature review contained in 
section 2 of the study and in any of the research in the prescribed timeframe. This area 
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is therefore considered a gap in the existing research. According to Hajilou et al. 
(2018), the lack of an all-inclusive application of the income streams of municipal 
councils in the form of macro-economic schemes as well as intercessions and 
amendments has placed undue pressures on municipal councils and resulted in the 
formation of unsustainable entities.    
 
4.10 Question 7, Objective 3 

Figure 10 presents the responses to Question 7 under Objective 3:  
The municipal council should consider possible amendments to its business model.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 10: Amendments to business model 
 
Figure 10 shows that 44% Strongly Agree with the statement, while 41% agree, 12% 
are neutral and 3% strongly disagree. In total, 85% of the respondents agreed, while 
3% disagreed. It must, however, be noted that amendments to the business model is 
not covered in the literature review contained in section 2 of the study and in any of 
the research in the prescribed timeframe. This area is therefore considered a gap in the 
existing research.  
 
5. Recommendations and conclusions 

This research paper has identified that a variety of factors will affect the delivery of 
timeous, quality, and effective services of local authorities in Namibia. Based on the 
literature reviewed and the primary data, it was concluded that the mentioned factors 
will have a positive correlation with organizational performance. The 
recommendations to the Arandis Town Council in the Erongo region of Namibia are 
presented in this section in broader detail.  
 
5.1 Diversification of revenue streams   

Based on the outcomes of this research and in terms of Section 94(A), (1), (b), (I) of the 
Local Authorities Act (Act 23 of 1992, as amended), the municipal council has the legal 
mandate to enter any commercial entity that it may deem appropriate. 
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5.2 Adoption of the practice of risk management as a principle   

Based on the outcomes of the investigation, enterprise risk management in accordance 
with the King III and King IV reports is an essential component in organizational and 
cultural adoption, with full stakeholder involvement in this regard in the process.  
 
5.3 Compliance with maintenance planning   

Based on the outcomes of the investigation, the Arandis Town Council must perform 
planning for all forms of maintenance, including preventative, repetitive, and 
corrective maintenance.  
 
5.4 The establishment of a commercialized entity (agency) that assumes the 
responsibility for the servicing of land and the administration of a revolving fund 
for this purpose   

Based on the outcomes of this study and according to the Local Authorities Act (Act 
23 of 1992, as amended), Section 30(1), (z), (ab) and in terms of Section 58(1), Ministry 
of Urban and Rural Development (2018), the municipal council has the legal mandate 
to commercialize any of its services. An example is energy services, which have been 
successfully commercialized. This is in accordance with public management and 
agency theories Hausken (2019). 
 
5.5 The establishment of a commercialized entity (agency) that assumes the 
responsibility for the construction of affordable housing on serviced land only and 
the administration of a revolving fund for this purpose  

Based on the outcomes of this investigation and according to the Local Authorities Act 
(Act 23 of 1992, as amended), Section 30(1), (z), (ab) and in terms of Section 58(1), 
Ministry of Urban and Rural Development (2018), the municipal council has the legal 
mandate to commercialize any of its services, such as energy services, which have 
been successfully commercialized.  
 
5.6 Application to central government for the introduction of the weighted average 
cost of capital as an additional source of funding for the maintenance of municipal 
infrastructure  
Based on the outcomes of this research, it is recommended that the Arandis Town 
Council apply to central government for the introduction of the weighted average cost 
of capital as an additional component to the budget of the municipality. This inclusion 
will allow the entity to hedge this additional source of revenue to cater for the 
refurbishment of municipal infrastructure.  
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Abstract 
During the past decade, higher education in the United Arab Emirates has seen 
increased integration of the newest educational technologies to facilitate the learning 
process. This can be a costly endeavor, often-substantial training is required to use the 
technologies, and improvements to educational quality because of their 
implementation are not easily measured. Research has found higher education faculty 
lack technological knowledge and skills, but less is known about how faculty perceive 
specific technologies. Learning management systems, such as Blackboard Learn, have 
previously been used to support the teaching and learning process, but during the 
COVID-19 pandemic and subsequent move to online learning, such systems often 
became the platform for all teaching and learning activities. This study aimed to 
investigate how BlackBoard Learn was being utilised and the perceptions held by 
faculty during this time in a higher education institute in the United Arab Emirates. 
Faculty were asked to assess items on a five-point scale and to write detailed answers 
to open-ended questions via an online survey. The results were generally positive; 
faculty were able to continue many of their teaching and learning activities. Faculty 
also reported on obstacles faced, however these challenges often referred to the online 
learning mode, rather than specifically to BBL. Implications and recommendations are 
discussed. 
 

Keywords: Blackboard Learn, learning management systems, faculty perceptions, 
online learning 
 

1. Introduction 
Educational technology in higher education has become increasingly important, and 
although it is generally agreed that the application of such technology improves 
educational quality, this cannot be easily proven (Cabaleiro-Cervino and Vera 2020). 
Many faculty are digital immigrants (Prensky, 2005), and therefore perceptions of 
technology may not always be positive, nor can we assume faculty are confident in 
using it. If faculty do not have the proper preparation or creativity to use ICTs, the 
quality of teaching could be substandard (Cabaleiro-Cervino and Vera 2020). 
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This study aimed to investigate faculty perceptions of a learning management system 
after a large, institution-wide investment. The guiding research question was: How is 
BlackBoard Learn used to realize the technology integration in a higher educational 
institution in the UAE? 
 
Background and context 
The contemporary world has observed a rapid growth in the digital learning space 
where information and communication technology (ICT) has become an 
indispensable driver for the success of the education industry. The same is true in the 
United Arab Emirates (UAE), where the importance of providing an ICT-rich learning 
environment is emphasized (Assar 2019). 
 
During the past decade, both public and private universities in the UAE have been 
under a lot of pressure to meet higher standards when it comes to the quality of 
teaching and learning. Consequently, the higher education environment has seen 
increased integration of the newest educational technologies to facilitate the learning 
process (Jabeen, Khan & Ahmad, 2018). 
 
The context for this study was the largest higher education institution in the UAE, 
with 14 campuses across the country. The targeted participants of the research are the 
faculty of this institution from each campus. The participating faculty are from 
Business Studies, Health Sciences, Education, Emirati and Arabic Studies, 
Engineering, Foundation Studies, and General Studies programs. Faculty are from 
diverse nationalities and backgrounds, have different years of experience, and varied 
professional practices. 
 
In reaction to the Coronavirus disease (COVID-19) pandemic, the UAE declared that 
schools and universities be closed from the 22nd of March, 2020 until further notice. 
This lasted until September, 2020, when limited students were able to return to 
campus. The shift to online teaching and learning placed even more emphasis on 
educational technology. 
 
2. Research Method 
This study utilised an online survey instrument to investigate higher education 
faculty’s perceptions of the usability and suitability of Blackboard Learn (BBL). The 
sample with which they were used, and these instruments, are described in this 
section. 
 
Participants 
The targeted population of this study was faculty members of a multi-campus higher 
education institute in the UAE. The faculty members received the survey invitation 
along with the online survey link via email. Of a total pool of 1,200 faculty members, 
329 responded, giving a response rate of 27.4 percent. Faculty are both male and 
female, from varied nationalities, and have different years of experience, and varied 
professional backgrounds and practices. 
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Design 
This study utilized present quantitative study is conducted using a developed survey 
inspired by a technology integration survey created by Mundy et al. (2012). This 
survey was originally developed for K-12 school teachers, however as it focuses on 
technology integration, it was deemed suitable for use with the sample population of 
the current study. To make the original survey suitable for the present study, varied 
modifications were made so items referred directly to BBL. 
 
Materials 
The survey consisted of 33 items organised into five sections (see Table 1). The items 
of the survey were responded to using a five-point agreement or extent scales for the 
first four sections. The final section required a yes/no response for the first item, and 
allowed participants to write detailed answers to three open-ended questions. 
 
Procedure 
The survey started with a brief introductory information about the research, as well as 
an explanation of participants’ rights in this study, was also provided. As the language 
medium of the institution is English, the survey was presented in English. The 
modified survey was assessed by research experts to ascertain the feasibility of the 
instrument prior to the study. Adjustments were made to the survey based on 
feedback, pertaining to rewording for clarity, eliminating similar questions, and the 
survey presentation structure. 
 

3. Results 
 
Quantitative results 
The first four sections of the survey garnered quantitative data regarding faculty’s 
views towards the use of BBL in the classroom, the process of integrating BBL, the 
conditions that may impact the potential utilization of BBL, and faculty’s views on 
those conditions. Five-point scales were used to respond to the items, with ‘5’ 
representing ‘strongly agree’ or to a ‘large extent’. Table 1 presents the mean score for 
each item. 
 
Table 1 - Mean Scores for the Faculty Survey on BlackBoard Learn 

Section 1: Professional views towards the use of BlackBoard Learn in the classroom 
1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree 

Item Mean 

1. Supports faculty in meeting their teaching objectives. 4.15 

2.   Cannot facilitate faculty collaboration with other faculty. 2.69 

3. Enhances faculty interaction with students. 3.76 
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4. Develops faculty communication skills (e.g., writing feedback, 
presentation skills). 

3.66 

5. Allows faculty to be a learning facilitator instead of an information 
provider. 

3.81 

6. Limits the faculty’s choice of instructional materials (e.g., E-text 
books). 

3.07 

7. Provides the faculty with an easy and quick access to instructional 
materials (e.g., E-text books). 

3.75 

8. Eases the pressure of preparing teaching materials on the faculty 
(e.g., Reusable learning content). 

3.37 

9. Cannot accommodate faculty’s personal teaching styles. 3.04 

10. Motivates faculty to create more engaging student-centred 
learning activities. 

3.63 

11. Enhances the amount of Wi-Fi connection stress. 3.56 

12. Makes classroom management more difficult. 2.92 

Section 2: Process of integration 
1 = not at all, 2 = to a small extent, 3 = to some extent, 4 = to a moderate extent, 5 = to a large 

extent 

Item 
BlackBoard Learn enhances teaching practices: 

Mean 

13. Digital learning content (e.g., E-text books, tutorials, practices, 
lesson-plans, slides, course-outline). 

3.96 

14. Communication tools (e.g., Discussion boards, announcements, 
blogs, virtual classroom). 

3.81 

15. Organizational tools (e.g., Weekly learning modules, calendar, 
record keeping, lesson plan). 

3.71 

16. Analytical tools (e.g., Grade book, student retention centre) 3.85 

17. Recreational tools (e.g., games) 2.93 

18. Audio/visual (e.g., YouTube videos, voice recording tools, filming 
tools) 

3.69 

19. Assessments (e.g., Brainstorming, test polls, surveys, save-and-
sign). 

3.79 
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20. Expressive tools (e.g., word processing, on-line journal) 3.37 

21. Evaluation tools (e.g., assignments, e-portfolio, testing) 3.93 

22. Informative tools (e.g., Web-links) 3.79 

Section 3: Present conditions that may impact the potential utilization of BlackBoard 
1 = not at all, 2 = to a small extent, 3 = to some extent, 4 = to a moderate extent, 5 = to a large 

extent 

Item Mean 

23. Internet connection issues hinder the use of Blackboard Learn 3.44 

24. Availability of Blackboard Learn support staff. 3.35 

Section 4: Your views on the present conditions 
1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree 

Item Mean 

25. Using Blackboard Learn more would create a disconnect between 
the students and the faculty 

3.29 

26. Using Blackboard Learn takes up too much time. 2.87 

27. Blackboard Learn can help faculty develop and adopt new 
teaching techniques and methodologies. 

3.84 

28. Blackboard Learn intimidates and threatens faculty. 2.52 

29. Using Blackboard Learn allows the faculty to act more as a guide 
pointing the students in the right direction. 

3.52 

  

The fifth and final section of the survey, ‘Obstacles to best practices in BlackBoard 
Learn’ consisted of four items. Table 2 displays the results for the first item. 

 
Table 2 - Percentages for Obstacles to best practices in Blackboard Learn 

Section 5:  Obstacles to best practices in BlackBoard Learn 

Item Yes No 

30. Did you face any obstacles while using 
Blackboard Learn? 

35.3% 64.7% 
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Qualitative Results 
For the remaining items, participants were asked to write about their experiences and 
opinions regarding BBL. Item 31 asked participants who chose ‘yes’ on the previous 
question to describe any obstacles they faced. Four main themes emerged from the 
responses to this item, related to the functionality of BBL, the appropriateness of a 
learning management system as a substitute for face-to-face learning, faculty 
member’s own learning of the system, and practical issues. 
 
Functionality 
Several participants described difficulties with using BBL, finding it complicated: 
It has an unnecessarily complex interface which can confuse students and faculty.  It is time 
consuming in comparison to other online systems. The long list of tools which are not all 
necessarily useful and some are not straightforward. 
Sometimes it is not always intuitive. 
 
BBL as a Substitute for Face-to-face Learning 
Several respondents also found using BBL for teaching and learning challenging, with 
comments often relating to what they are unable to do through the system: 
I can’t see all student screens at once like the classroom so I can’t provide individualized 
support when students have digital literacy issues signing up or logging in to different 
programs. I can’t support special needs students who cannot follow verbal instructions. 
The student cohort we teach is not sufficiently able to learn in isolation - even in the classroom 
when a teacher is present, they are inclined to lose interest. At home, it is impossible to keep 
them on task. Essentially it robs the teacher of many fundamental skills in terms of language 
teaching; instant personalization, drilling, accurate reading of understanding etc. 
 
Class face to face much faster and more efficient. 
Own Learning 
Survey respondents also referred to their own knowledge, or lack thereof, of the BBL 
system as an obstacle they faced. Participants referred to the learning curve involved, 
getting support with professional development for using BBL, and needing to use 
more advanced functioning (with the move to online learning during the pandemic) 
as challenging. 
 
Practical Issues 
Practical issues were also a concern for participants using BBL. These largely related 
to the requirement to have sufficient internet connectivity to use BBL without issues.  
 
For example: 
Internet connectivity issues 
Connection fails - I get booted out of sessions. 
Too many tech problems eating into our lesson. I have to re-enter the session. Imagine if I’m 
thrown out of my physical class and talking to myself in the corridor. 
 
Item 32 asked participants to describe how they overcame obstacles faced using BBL. 
While there were a few comments relating to practical issues, such as upgrading 
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internet plans at home (during the pandemic), and needing more time to develop 
quality online activities through BBL, most comments referred to how faculty learned 
to advance their use of BBL, or that the obstacles simply could not be overcome. 
 
Learning BBL 
Most of the responses pertaining to overcoming obstacles were related to learning 
more about the system and how to use it more efficiently. Some participants referred 
to seeking professional development provided by the institution, while others 
preferred to teach themselves or ask friends and colleagues: 
Some of my own personal issues I overcame with my own self learning and training by 
asking questions of others.  To learn more advanced functions, I set goals and integrate one or 
two of these over a semester.  
Asked a more experienced colleague. 
Focused on the most useful ones and asked for further PD and sometimes colleagues. 
  

Insurmountable obstacles 
Many participants felt that the obstacles they faced with BBL could not be overcome. 
Often, I do not overcome these obstacles, but rather use a different approach completely. 
Cannot overcome these issues. 
I do not think these can be overcome - I think it is intrinsic to a two-dimensional, impersonal 
screen experience. Teacher talk is much harder to avoid onscreen, and explanations are much 
less efficient. 
  

Item 33 asked participants to reflect on the teaching and learning practices they felt 
BBL was best suited for. Overall, participants believed BBL worked well for teaching 
at the remembering and comprehension level, but discussed other advantages to 
themselves and perceived advantages to students as well, for example: 
The practices best suited are obviously those dealing with knowledge and comprehension 
rather than application. 
Sharing teaching material. Create assignments and tests efficiently. 
Non-traditional teaching models like - blending, online and flipped classroom models.  IT can 
help with students be more responsible for their own learning. 
Enhanced students’ self-esteem to be more independent and seeking for maximizing their 
understanding of the lesson. 
 
Discussion 
The purpose of this study was to investigate faculty perceptions of the BBL learning 
management system engaged by the largest higher learning institution in the UAE 
during a period when a sudden shift to online learning was required. While BBL had 
been used by the institution for almost 20 years at the time of the study, never had a 
greater emphasis been placed on it than during the ‘lockdown’ caused by the COVID-
19 pandemic. Overall, the results were positive, with most mean results above the 
midpoint (3), except where the item was negatively worded. The only exception to 
this was item 17 which asked participants if they believed BBL enhanced their 
teaching and learning in relation to recreational tools, where the mean was 2.93. This 
finding could signify that more professional development training is required on this 
topic. 
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Although the highest mean score was recorded for item 1, ‘supports faculty in meeting 
their teaching objectives’, 35.3% of faculty did report facing obstacles while using BBL. 
These largely related to the functionality of BBL, the appropriateness of the learning 
management system, faculty’s own learning of the system, and practical issues. Aside 
from the functionality issues which are specific to BBL, the other obstacles may be 
more generic. In many comments relating to obstacles to using BBL for teaching and 
learning during the pandemic, participants seemed to be comparing online teaching 
to face-to-face lessons, finding BBL lacking. This is likely to be more of a reflection of 
online learning itself, rather than specific to the BBL system, but reflects a view that 
face-to-face learning is more efficient, more valuable, and favoured by faculty.  
 
However, when asked about the teaching and learning practices they felt BBL was 
best suited for, participants also had much to say, and responses reflected a positive 
optimism: 
I believe that all teaching and learning practices can be incorporated into BBLearn or any online 
learning environment although some with a great deal more difficulty and creativity than 
others. For example, Teaching Practicum or hands on practical assignments would require 
extensive use of video technology and carefully constructed step by step video clip creations 
preferably with inserted question forms. But nothing is impossible. 
 
These findings are in contrast to the findings of other studies where new learning 
management systems were implemented, in which faculty more commonly expressed 
feelings of threat and vulnerability (e.g. Geertshuis and Liu, 2020). The teaching 
practices and example activities participants shared appeared to be at the 
‘substitution’ and ‘augmentation’ levels of the SAMR model (Puentedura, 2013). But 
this may well be due to the timing of the survey, that is, during the pandemic after a 
quick shift to a fully online mode, and that the ‘modification’ and ‘redefinition’ steps 
need more time and space to be developed. Alternatively, the practices and activities 
shared could simply be those first thought of, or easiest to explain, when faculty were 
completing the survey. Either way, further investigation into this area, and the role 
BBL can play, is recommended. 
 
Further research is also recommended regarding how institutes can best support their 
faculty in the quality use of learning management systems, such as BBL. Professional 
development support was available to all faculty at the institute when this study took 
place, and some participants discussed utilising this. But many others turned to 
friends and colleagues for support. Again, this could be due to the time constraints 
created by the pandemic lockdown, but it is something for institutes to consider 
moving forward. Research in the past has referred to the lack of technological 
knowledge and skills of higher education faculty (Cabaleiro-Cerviño and Vera, 2020), 
and given the investment in the technology, it only makes sense that faculty are able 
to utilise it to its fullest potential. 
 
4. Conclusions 
This study involved faculty from a higher education institute in the UAE. Whilst this 
institute is the largest in the country, generalising these results to other institutions in 
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the UAE and beyond, should be done with caution. It is recommended, therefore, that 
future studies involve different samples including faculty of institutions using BBL 
located in other countries. This study is based on self-reported data, which cannot be 
independently verified, and therefore must be considered at face-value. Every attempt 
was made to minimize this risk by providing clear information and ensuring 
confidentiality. A further limitation of the study was that it involved the collection of 
data at a point in time, a characteristic of the cross-sectional research design. This point 
in time (during a global pandemic) was significant, and it is likely that faculty 
responses were influenced by this. This study is of significance to higher education 
institutes specifically, but may have wider appeal to other stakeholders and policy 
makers. The application of ICTs in higher education has been increasing exponentially 
since 1990 (Hamidi et al., 2011), but there has never been such a wide-spread emphasis 
on educational technologies than during the COVID-19 pandemic. Faculty must be 
equipped with appropriate and sufficient tools, and the skills to use them, regardless 
of the context. 
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Abstract 
Jeffrey Eugenides’ novel Middlesex is a hermaphrodite coming-of-age narrative often 
critiqued in the literary field for its depiction of unstable gender identity performance 
from the intersex perspective. The novel depicts its main protagonist, Cal, as having 
an unstable gender identity throughout the narrative, performing his gender in ways 
that conform to extreme heteronormative gender standards. However, little scholarly 
attention is given to how Cal’s gender identity is fragmented in this unstable portrayal 
and how his exploration of gender identity performances in the narrative allows for 
the defragmentation of his gender identity. This paper aims to highlight Cal’s gender 
metamorphosis in Eugenides’ Middlesex, working through his gender identity 
performances in their various states using Irvine Goffman’s presentation of the self 
and Judith Butler’s gender identity performance theory. Selected instances of Cal’s 
gender performances from childhood, adolescence and adulthood were textually 
analysed to examine the gender norms conformed to in each performance. Cal’s 
performances of gender during childhood and adolescence conformed to extreme 
heteronormative standards of feminine beauty, female heterosexuality, and female 
biology. However, in young adulthood Cal begins exploring gender identities, 
allowing for the onset of his metamorphosis. During adulthood, Cal’s gender is 
presented in ways that conform to heteronormative standards of masculine 
appearance, male heteronormativity, and male biology. It is this dramatic gender 
metamorphosis that allows Cal to stabilise his gender identity and that allows 
Middlesex to present the intersex condition as having a stable gender identity. It is this 
perspective of the novel’s depiction of gender that should be. 
 
Keywords: gender identity, gender performance, identity fragmentation, 
defragmented identity, Middlesex. 
 
1. Introduction  
Jeffrey Eugenides’ (2013) Middlesex is commonly described as a “hermaphrodite’s 
coming-of-age memoir” (Shostak, 2008, p. 381) that follows Calliope’s narration of 
three familial generation stories, going back and forth between the generations’ 
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experiences. The focus of this paper, however, is on Calliope’s narration of their own 
life as a hermaphrodite. Calliope is born with the “5-Alpha-Reductase” deficiency 
(Eugenides, 2013, p. 3), which is a deficiency that makes Calliope intersex or 
“Pseudohermaphrodite[s]” (Eugenides, 2013, p. 3) – Calliope appears female on the 
exterior, but has internal male biological make up. As a result of this, Calliope’s 
narration depicts his/her struggle to find his/her gender identity and sexual 
orientation. In doing so, Calliope is depicted performing various unstable gender 
identity performances from childhood to adulthood that tend to sway between 
conforming to extreme heteronormative standards of femininity and masculinity and 
the sexology linked to the female and male sexes (Hsu, 2011).  It is this dramatic, 
unstable state of Calliope’s gender identity that can be seen as a journey of gender 
metamorphosis, allowing Calliope to transform into Cal. Focusing the analysis on 
these unstable gender identity performances, this paper aims to discuss Calliope’s 
gender metamorphosis into Cal using Irvine Goffman’s (1956) presentation of the self 
and Judith Butler’s (1988) gender identity performance theory to illustrate how those 
unstable gender identity performances allow for Cal to defragment his gender identity 
into a stable gender identity. 
 
2. Theoretical approach 
Looking at Calliope’s gender identity performances, the performances themselves are 
a means to present an aspect of the self. Goffman (1956) takes a dramaturgical 
approach in arguing that people perform their identity or their self like actors on a 
stage acting out a specific character or aspect of their self. He suggests that individuals 
examine the situations they are in and who is watching them to decide how to present 
their self in that situation (Goffman, 1956). Thus, people inherently present a different 
version of their self-depending on the situation they are in and who they are 
presenting this self to. Because of this, the presented self is constantly changing subject 
to the situation, the context, the audience, the socialisation agents, and the accepted 
societal norms (Goffman, 1956; Littlejohn, Foss & Oetzel, 2016, p. 77). This argument 
builds on George Herbert Mead’s notion of the self as a product of social construction 
dependent on the environment surrounding the self, the people in that environment 
and the regulating social norms of that environment (Goffman, 1956). Therefore, 
Goffman’s (1956) theory of the presentation of the self proposes that individuals 
examine the situations they are and perform their self accordingly.  
 
From the perspective of the gender studies sphere, Simone de Beauvoir (1973) applies 
Goffman’s (1956) theory to how gender is performed and how gender identity is 
defined through such performances of the self. de Beauvoir (1973, p. 301) states that 
individuals are not born with a gender, but rather develop their gender through 
socialisation and various gendered performances of the self. It is this foundation of 
Goffman’s (1956) theory and de Beauvoir’s (1973) application of Goffman’s (1956) 
theory that Butler (1988) builds on to construct her gender identity performance 
theory in Performative Acts and Gender Constitution: An Essay in Phenomenology and 
Feminist Theory. Butler (1988, p.p. 519-520) argues that gender identity is developed 
and constantly changing due to the development of gender associations in society as 
a social construct, arguing that it is unstable and dynamic. In Performativity, Precarity 
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and Sexual Politics (2009), Butler further develops this argument, stating that 
individuals present a version of their gender identity in the ways they perform their 
self, aligning with Goffman’s (1956) theory and assumptions of the performed self. 
Bringing the two theories together, Butler (1988, p. 526; 2009, p. xi) argues that gender 
is something that is learned through socialising gender norms, and is interpreted, 
rehearsed and reproduced as a performance of one’s self in different gender 
performances. Butler’s theory maintains the dramaturgical approach to gender 
identity performance found in Goffman’s Presentation of the Self (1956).   
 
3. Critique of Calliope’s gender identity performance 
Several scholars have debated whether Eugenides’ (2013) Middlesex presents an 
intersex narrative that transcends heteronormative confines in society or if it fails to 
transcend past those standards. In Recovering the Feminine Other: Masculinity, 
Femininity, and Gender Hegemony, Mimi Schippers (2007) explains that gender in the 
heteronormative sphere is grounded on binary gender associations and three 
components that determine one’s gender performance. These components include the 
social location in which that individual performs their gender; the set of behaviours 
and characteristics associated with that gender; and when those behaviours are 
undertaken on a widespread scale and culturally maintained as the norm in society 
(Schippers, 2007, p. 86). These three components of heteronormative gender explain 
that on the heteronormative spectrum, gender is socially constructed and reinforced, 
and becomes a social regulator of the social panopticon. Furthermore, Schippers (2007, 
p. 86) states that once these gender identities are formed and performed, they begin 
to shape the way that individuals experience their body, sense of self and how they 
perform their gender identity. Stevi Jackson (2006, p. 114) brings this argument back 
to Butler’s (1988) gender identity performance theory in Gender, Sexuality and 
Heteronormativity, explaining that such heteronormative control in society results in 
members of society “doing” or performing their gender identity within the confines 
of heteronormative standards. Jackson (2006, p. 116) also explains that the self is never 
fixed in gender and sexuality as they are continuously renegotiated and reconfirmed 
by the societal norms within that environment, thus agreeing with de Beauvoir (1973) 
and Butler’s (1988; 2009) assertion that gender is unstable and dynamic. Schippers 
(2007, p. 87) also explains that this heteronormative regulation in the social panopticon 
marginalises both those who do conform and who do not conform to heteronormative 
standards as those who do not conform are outcast as the abject being and those who 
do conform do so out of fear of being the abject being. This too could align with 
Goffman (1956) and Butler’s (1988) theories as the self presented within this 
heteronormative social panopticon could be presented in a way that protects the self 
from being the abject being within that environment.  
 
Debora Shostak (2008) applies the foundations of Butler’s (1988; 2009) arguments on 
gender performativity to Middlesex (Eugenides, 2013) within the context of this 
heteronormative social panopticon in Theory Uncompromised by Practicality: Hybridity 
in Jeffrey Eugenides’ “Middlesex”. In this article, Shostak (2008, p. 383) first looks at 
Eugenides’ address of the intersex narrative as a means to bring the conversation of 
gender performance narratives of intersex individuals to the mainstream public eye. 
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Shostak (2008, p. 383) explains that this is done as an attempt at activism, or to bring 
about social change in how such narratives are viewed in society. However, Shostak’s 
(2008, p. 383) examination of the novel leads her to conclude that this attempt cannot 
be viewed as successful activism as it does not bring about social change and still 
presents heteronormative conformity. Secondly, Shostak (2008, p.p. 399-400) argues 
that Calliope performs gendered performances of the self that conform to 
heteronormative gender standards out of fear of becoming what Schippers (2007) 
describes as the outcast abject being. Shostak (2008, p. 399) suggests that while 
Calliope is young, his/her bodily differences and abnormal, exterior sexual organs are 
not noticeable in comparison to others. However, as Calliope grows older, he/she 
realises that his/her sex does not conform to male or female sex norms (Shostak, 2008, 
p. 399). For instance, Calliope in this particular time does not fit the normal sexology 
of males as he/she does not have a penis and scrotum, however, he/she does not fit 
the female biology either as he/she never grows breasts and never experiences a real 
period (Shostak, 2008, p.p. 399-400). As a result, Calliope becomes anxious and fearful 
of being the abject being in the social panopticon regulating his/her society, which 
leads him/her to begin performing specific, extreme gender performances to avoid 
marginalisation and becoming a social outcast (Shostak, 2008, p.p. 399-400). Through 
Shostak’s (2008) qualitative examination and textual analysis of Calliope’s gender 
identity performances in the Middlesex (Eugenides, 2013), she makes the final 
argument that despite Calliope’s struggle to find a stable gender identity and his/her 
eventual attempt to become a masculine male in gender, all he/she would need to do 
is “act like a boy” to find a stable gender identity as a “stealth man” earlier and to 
avoid abjection (Shostak, 2008, p.p. 404-405).  
 
Similar to Shostak (2008), Rachel Carroll (2010) also examines Calliope’s transition 
from Callie to Cal using his/her gender identity performances. Carroll’s (2010, p.p. 
189-191) examination of these gender performances highlights their unstable and 
evolving nature as well as their ultimate conformity to the binary extremes of 
heteronormative gender norms. Carroll (2010, p.p. 191-192) further explains 
Eugenides’ (2013) depiction of the intersex condition as incorrect in sex, stating that 
Calliope’s hermaphrodite condition is depicted as a medical emergency that requires 
the correcting of sex and gender identity through corrective surgery and gender 
conformity. Carroll (2010, p.p. 191-192) argues that this too is in line with Butler’s 
(1988; 2009) and Schippers’ (2007) notions that society will always try to fix or cast out 
those abject beings that do not conform, which also affirms Shostak (2008, p. 383) 
argument that Eugenides’ (2013) depiction of the intersex narrative in Middlesex fails 
to transcend heteronormative regulations. 
 
Stephanie Hsu (2011, p.p. 87-88) branches from Shostak (2008) and Carroll’s (2010) 
arguments in her discussion of Calliope’s narration, arguing that Eugenides brings the 
intersex condition and narrative voice to the forefront of mainstream conversation 
through Calliope’s refusal of corrective surgery as a hermaphrodite. Hsu (2011, p. 91) 
suggests that despite Calliope’s performances conforming to heteronormative gender 
and sexology standards, bringing the depiction of Calliope’s unstable gender identity 
as a focus of the novel and depicting the character refusing to be fixed by those who 
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do conform to and reinforce the heteronormative standards allows for the intersex 
perspective to be heard without being completely abject. As can be seen in these 
varying arguments, there is much debate on whether the novel transcends 
heteronormative confines. However, this paper brings an alternative standpoint in the 
discussion, looking rather at how Calliope’s unstable gender identity performances 
and their tendency to conform to various heteronormative standards of femininity 
and masculinity allow for the depiction of a gender metamorphosis and the 
defragmenting of gender identity from the intersex perspective.  
 
4. Calliope’s gender metamorphosis and identity defragmentation  
In the opening of the novel, Calliope narrates the following: 
 

I was born twice: first, as a baby girl, on a remarkably smogless Detroit day 
in January 1960; and then again, as a teenage boy, in an emergency room 
near Petoskey, Michigan, in August 1974… But now, at the age of forty-
one, I feel another birth coming on (Eugenides, 2013, p. 3).  
 

This opening to the novel provides the reader with a timeline of Calliope’s gender 
transformation. In discussing this gender transformation journey, this above sequence 
will be used, starting with Calliope’s first birth as Callie and her projection of gender 
performance and gender identity, moving into Callie’s discovery of her intersex 
condition and the gender identity confusion that unfolds, and ending with Calliope’s 
final transformation to Cal as an adult. Using this structure, this paper will argue that 
this gender transformation is Calliope’s journey through his/her unstable and 
fragmented self and that it is what allows for his/her gender metamorphosis and 
identity defragmentation into Cal. 
 
From birth, Calliope is raised as a female and socialised into heteronormative 
femininity. As a result, is raised as Callie and performs gender identity as per 
heteronormative feminine standards until late teenage years. This is evident in both 
the performances that Callie puts on, and in Calliope’s narration of those 
performances. These feminine gender identity performances start as simple 
performances of femininity. For instance, Eugenides (2013, p. 278) presents Calliope’s 
description of Callie’s eyes as “Cleopatra eyes”. Here, Eugenides (2013, p. 278) makes 
a seeming comparison of Callie’s eyes to those of Cleopatra, a widely known model 
of beauty and femininity from ancient Egypt. Drawing this comparison takes the 
image of Cleopatra’s femininity and beauty and transfers it to Callie, emphasising 
Callie as feminine and beautiful.  
 
In this same narrative instance, Calliope states that she “combed [her] long hair and 
sometimes stole [her] mother’s mascara to do [her] eyes” (Eugenides, 2013, p. 278). 
Here, the femininity in Callie’s performance becomes more apparent in her 
behaviours rather than through comparison. Callie’s maintenance of long hair and use 
of mascara are both perceived as feminine behaviours used to uphold beauty ideals. 
This aligns with Goffman’s (1956) presentation of the self as it allows Callie to present 
a certain appearance of self to the public; one masked with makeup to exude feminine 
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beauty. In this instance, Callie performance feminine gender identity that could be 
argued to be the result of socialising agents, as per Butler’s (1988, p.p. 519-520) 
argument that family can impact how gender is performed. For example, Callie could 
have seen her mother using that mascara, associated femininity and beauty with that 
cosmetic item, and used it to mimic the femininity and beauty of her mother. This 
performance of femininity and beauty is carried further in Callie’s behaviours as she 
grows older. As Callie enters early adolescence, her body begins to change, growing 
more hair in different areas and developing more gendered bodily traits. During these 
changes, Callie’s performance of feminine beauty and femininity become slightly 
stronger and adhere more towards heteronormative norms. Take, for instance, the 
following passage: 
 

From then on, Sophie Sassoon took care of my facial hair. I went in about 
twice a month, adding depilation to an ever-growing list of upkeep 
requirements. I started shaving my legs and underarms. I plucked my 
eyebrows. The dress code at my school forbade cosmetics. But on weekends 
I got to experiment, within limits. Reetika and I painted our faces in her 
bedroom, passing a hand mirror back and forth. I was particularly given to 
dramatic eyeliner. My model here was Maria Callas, or possibly Barbra 
Streisand in Funny Girl (Eugenides, 2013, p. 311). 

 
The narrative explains that Callie visits Sophie Sassoon’s salon for facial hair removal 
treatment twice a month, as well as shaves her own legs and underarms and plucks 
her eyebrows. All of these actions are behaviours used by women to maintain a 
feminine and beautiful appearance as per heteronormative ideals. Such upkeep, as 
Calliope describes it, is a “requirement” or an expectation that society has of women 
that Callie must maintain to fit social heteronormative gender norms. This passage 
also shows Callie experimenting with cosmetic makeup on a more regular basis, 
which is another feminine behaviour. Calliope narrates that she paints her face with 
makeup. This suggests more than just the mascara from earlier. Using the phrase 
“painted our faces” implies the use of a lot of makeup, which furthers Callie’s attempt 
to present a feminine and beautiful self to the public eye. This emphasised use of 
makeup is reiterated when Callie takes a liking to “dramatic eyeliner” (Eugenides, 
2013, p. 311). Describing the eyeliner usage as “dramatic” in style further implies a 
more extreme use of makeup, thus, a more extreme feminine presentation of the self 
and feminine gender identity performance than before. These performances of a 
feminine self are also explained to be modelled after two female celebrities that fit the 
mould of heteronormative femininity, namely Maria Callas and Barbra Streisand. For 
Callie, the imitation of these two celebrities is a way of meeting the socialised gender 
performances of heteronormative femininity. Additionally, Eugenides’ (2013, p. 311) 
use of feminine female models could also be a means of showing the change in 
Calliope’s gender identity performances from childhood to teenage years. For 
example, Callie no longer only mimics the feminine behaviours and appearances of 
her mother, but also imitates well known female celebrities who portray the feminine 
extremes of heteronormative societal norms. These feminine beauty upkeep routines 
and behaviours can be considered performances of the self that Callie does for the 
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benefit of society and to avoid nonconformity. As per Goffman’s (1956) assertions, 
Callie’s feminine beauty upkeep routines are the gender identity performances of the 
self, and these performances are tailored and targeted for public, societal view. 
 
As Callie grows into her mid-teenage years, she notices that her body has not changed 
with puberty like her female classmates. Callie’s classmates begin to develop larger 
breasts and start to experience menstruation, while Callie has not and instead realises 
her genitalia look different to that of other girls (Shostak, 2008, p.p. 399-400). As this 
lack of development persists, Callie and her mother become anxious as to why Callie’s 
body is so different to other females her age. In order to avoid a gynaecologist 
appointment as per her mother’s wishes, Callie begins faking her period each month 
and performing more feminine gender behaviours (Shostak, 2008, p.p. 399-400). This 
is evidenced in the following passage: 
 

That summer – while the President’s lies were also getting more elaborate 
– I started faking my period. With Nixonian cunning, Calliope unwrapped 
and flushed away a flotilla of unused Tampax. I feigned symptoms from 
headache to fatigue. I did cramps the way Meryl Streep did accents. There 
was the twinge, the dull ache, the sucker punch that made me curl up on 
my bed. My cycle, though imaginary, was rigorously charted on my desk 
calendar. I used the catacomb fish symbol  to mark the days. I 
scheduled my periods through December, by which time I was certain my 
real menarche would have finally arrived. My deception worked. It calmed 
my mother’s anxieties and somehow even my own. I felt I’d taken charge 
of things. I wasn’t at the mercy of nature anymore (Eugenides, 2013, p. 361). 

 
This passage highlights the extremes to which Calliope goes to perform feminine 
gender identity and behaviour that conforms to heteronormative standards of female 
sex and gender. It also highlights the change in Calliope’s behaviour from simply 
imitating feminine gender acts to performing more extreme and fake acts that 
maintain femininity and female sex in the eyes of her family and society. In this 
instance, the faking of menstruation is Callie’s performance of female sex and gender. 
Calliope, as the narrator, describes this fake period as a performance, stating that she 
“started faking” her period and that she “feigned symptoms from headache to 
fatigue” (Eugenides, 2013, p. 361). The keywords ‘faking” and “feigning” highlight 
Callie’s actions as a performance. Additionally, this image of performing is furthered 
by Eugenides’ likening of it to two specific examples of acting. Eugenides likens 
Callie’s faking of her period to the “cunning” lies that President Nixon produces at 
the time, thus associating Nixon’s acting and lying with Calliope’s performance of 
menstruation. This is emphasised when Eugenides describes Callie’s performance of 
menstruation as being done with “Nixonian cunning” (2013, p. 361). Eugenides (2013, 
p. 361) also compares Callie’s performance of menstruation to the acting of famous 
actress, Meryl Streep. Calliope explains that Callie “did cramps the way Meryl Streep 
did accents”, drawing direct comparison between Callie’s fake menstruation and 
Meryl Streep’s performance of accents. This relating of Callie’s performance to Meryl 
Streep’s acting also transfers the talent of Meryl Streep’s acting to Callie’s own 
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performance, creating the image of Callie’s fake period as a convincing performance. 
The depth of this comparison is further emphasised with Calliope’s description of the 
various types of cramps that she feigned as symptoms of her period, such as “the dull 
ache” and “the sucker punch”. Eugenides (2013, p. 361) also depicts Calliope 
describing Callie’s scheduled and monthly performed periods as being “rigorously 
charted” on a calendar up until December in that year. The word choice of 
“rigorously” implies that the action is strictly planned and implemented, creating the 
tone that the faking of the period as the performance of feminine identity and sex is 
extreme in nature.  
 
Calliope states that the performance, “calmed my mother’s anxieties and somehow 
even my own” (Eugenides, 2013, p. 361). Linking this back to Callie’s anxieties 
regarding her lack of female bodily changes and her fear of being discovered as 
abnormal by her mother and doctor, it becomes clear that Callie goes to this extreme 
to avoid being perceived as Butler’s (1999) abject being (Shostak, 2008, p. 400).  In this 
instance, Callie is the performer, and the audience is her mother and family, which 
aligns with Butler (1988; 2009) and Goffman’s (1956) assertions that individuals 
present a certain self to an audience depending on who the audience is and on whether 
it is in private or public view.  
 
Branching from these anxieties, Callie’s growth into later adolescence worsens them 
as she becomes more confused by her lack of female bodily changes and her sexual 
desires for females, specifically for the Obscure Object. This period can be called 
Calliope’s in between stage of gender identity given his/her confusion and fast 
approaching gender transformation. Shostak (2008, p.p. 402-403) also discusses 
Calliope’s gender confusion during adolescence using Calliope, the Obscure Object, 
Rex Reese and Jerome’s sex scene as the primary passage and indicator of this gender 
identity confusion. This scene is presented in the following passage: 
 

And then, because I suddenly knew that I could, I slipped into the body of 
Rex Reese. I entered him like a god so that it was me, and not Rex, who 
kissed her… By way of Rex’s body I was hugging the Obscure Object, 
nuzzling her ear… while at the same time I was also aware of Jerome’s 
hands ranging over my body, the one I’d left on the other cot… While on 
the other cot Rex was meeting with no such resistance. With consummate 
skill he has undone the Object’s brassiere with one hand. Because he was 
more experienced than me I let him deal with the shirt buttons, but it was 
my hands that took hold of her bra and, as if snapping up a windowshade, 
let into the room the pale light of the Object’s breasts. I saw them; I touched 
them; and since it wasn’t me who did this but Rex Reese, I didn’t have to 
feel guilty, didn’t have to ask myself if I was having unnatural desires. How 
could I be when I was on the other cot fooling around with Jerome? … and 
so, just to be safe, I returned my attention to him… And then: pain. Pain 
like a knife, pain like fire. It ripped into me. It spread up my belly all the 
way to my nipples. I gasped; I opened my eyes; I looked up and saw Jerome 
looking down at me. We gaped at each other and I knew he knew. Jerome 
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knew what I was, as suddenly I did, too, for the first time clearly 
understood that I wasn’t a girl but something in between. I knew this from 
how natural it had felt to enter Rex Reese’s body, how right it felt… 
(Eugenides, 2013, p. 374). 
 

Shostak (2008, p. 403) argues that in this scene, Calliope discovers that he/she is 
neither male nor female in gender or sex, labelling this as Calliope’s ‘middlesex’ phase 
of gender identity and the prelude to Calliope’s gender metamorphosis. In this 
particular passage, Calliope’s gender confusion is shown in his/her performance of 
two different gender identity performances: one of female femininity and one of male 
masculinity. In the above passage, Calliope’s first gender performance is of femininity 
when experiencing sexual intercourse with Jerome. Calliope’s initial intention of 
going through with sex with Jerome can be seen as a performance of the self, tailored 
to the audience and to its occurrence in the semi-public eye. This is because Calliope’s 
performance of heteronormative sex as Callie is done because she knows that her 
actions and performance of her ‘self’ is in public view with Rex Reese, the Obscure 
Object and Jerome present. Callie allows Jerome’s hands to range over her body and 
initially allows Jerome to penetrate into what he thinks is Callie’s vagina. In allowing 
this to happen, Callie performs according to heteronormative norms by engaging in 
sex with Jerome as he is a male and that is the norm for her to adhere to. However, as 
Jerome penetrates her, Callie experiences “pain like a knife, pain like fire” (Eugenides, 
2013, p. 374). This gender performance is short-lived as the focus instead turns to 
Callie’s gender performance as a masculine male, which occurs simultaneously.   
 
Whilst having sex with Jerome, Callie imagines entering the body of Rex Reese as he 
has sexual intercourse with the Obscure Object, whom Callie has romantic and sexual 
feelings for. Callie describes her imaginative entrance into Rex Reese’s body as a 
means to feel what it would be like to explore her sexual desires with the Obscure 
Object. Calliope states that he/she does this, “so that it was me, not Rex, who kissed 
her” (Eugenides, 2013, p. 374). Callie further imagines that she is the one taking off the 
Obscure Object’s bra and fondling her breasts. In these instances of Callie describing 
herself taking the place of Rex Reese, Eugenides (2013, p. 374) uses first-person 
narration and personal pronouns to describe what Callie is doing to the Obscure 
Object, stating that “it was me […] who kissed her […] it was my hand that took hold 
of her bra […] I saw them; I touched them” (Eugenides, 2013, p. 374). Using these 
personal pronouns in Calliope’s narration of the experience allows Callie to not only 
enter Rex’s body in imagination, but to also identify as a male herself and to 
experience sex with the Obscure Object. Thus, by going back and forth between the 
bodies, Callie is able to experience both gender identities. Whilst inhabiting Rex’s 
body, Callie identifies with and experience masculine maleness. At the same time, 
Callie is also able to experience feminine gender identity. As such, Callie identifies 
with both gender identities simultaneously. By inhabiting Rex’s body, Callie also 
“didn’t have to feel guilty” (Eugenides, 2013, p. 374) about her lesbian desires or 
sexual conduct with the Obscure Object because her imagination places her in Rex’s 
body performing masculine male gender and heterosexual desires. As such, she does 
not break any heteronormative rules in her experience and does not risk becoming the 
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abject being. However, it is in this scene that Callie discovers she is not a girl, “but 
something in between” (Eugenides, 2013: 374). Calliope explains that “I knew this 
from how natural it had felt to enter Rex Reese’s body, how right it felt…” (Eugenides, 
2013, p. 374). This causes further gender identity and sexual orientation confusion as 
it also leads to Callie’s self-discovery of what she is not, which is how she has been 
socialised and raised to be. It is at this point that Callie begins her gender identity 
metamorphosis and her journey to defragment the self that she has now discovered is 
fragmented and wrong.  
 
After this encounter, Callie begins having lesbian sexual encounters with the Obscure 
Object in the following days. During those encounters, Callie becomes more herself in 
her sexual orientations, which marks the second initiating factor of her gender identity 
metamorphosis. After a few days of her lesbian experiences, Callie is in an accident 
that leads to her family and Dr Luce discovering her pseudohermaphrodite condition, 
which she had managed to keep secret until then. Once this is discovered, Callie’s 
anxieties and fears of becoming the abject being become a reality as she is put into 
therapy with Dr Luce. During those therapy sessions, Dr Luce attempts to determine 
what gender Calliope identifies with so that he can recommend corrective surgery to 
make Calliope the sex that matches his/her gender identity. However, as Calliope is 
unaware of Dr Luce’s reasoning, he/she again resorts to performing feminine gender 
identity to avoid further abjection as that is how Callie has maintained social and 
medical safety thus far. Calliope performs stereotypical feminine gender identity 
behaviours that she thinks Dr Luce and her family want to see. For example, Calliope 
writes several journal entries for Dr Luce to examine, in which she pretends to like pie 
recipes, to be “the all-American daughter” that her parents and society want her to be 
and pretends to have crushes on males instead of females (Eugenides, 2013, p. 418). 
All of these behaviours and mannerisms are typical feminine characteristics associated 
with female gender within the heteronormative sphere. It is also here that Calliope 
admits to writing for an audience, confessing to writing in a way that performs 
heteronormative feminine gender identity for Dr Luce to read in those journal entries. 
Therefore, Calliope’s performances not only met Butler’s (1988; 2009) gender identity 
performance theory, but also that of Goffman’s (1956) theory in that the self Calliope 
presents is one designed for and specifically enacted only to Dr Luce. However, these 
performances are no longer sufficient in keeping Calliope safe from medical 
correction, and Dr Luce suggests corrective surgery to make Calliope as female as 
possible to fix her hermaphrodite condition. When Calliope uncovers this in Dr Luce’s 
report, she runs away and allows for her gender transformation journey to unfold 
without holding back, beginning to perform gender and behave as a male under the 
name Cal. 
 
As Cal, Calliope’s gender identity performances change over time to become more 
masculine, becoming more notable when Cal goes to a barber for a haircut: 
 

Standing inside the door but looking as though he might flee back out of it 
was a teenage kid, tall, stringy, and an odd mix if ever Ed saw one. His hair 
was a hippie’s and came down past his shoulders. But he was wearing a 
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dark suit. The jacket was baggy and the trousers were too short, riding high 
above his chunky tan, square-toed shoes. Even from across the shop Ed 
detected a musty, thrift-store smell. Yet, the kid’s suitcase was big and gray, 
a businessman’s… My Skeleton was a male’s, with its higher centre of 
gravity. It promoted a tidy, forward thrust. It was my knees that gave me 
trouble. I had a tendency to walk knock-kneed, which made my hips sway 
and my back end twitch. I tried to keep my pelvis steady now. To walk like 
a boy you let your shoulders sway, not your hips. And you kept your feet 
farther apart (Eugenides, 2013, p. 441).  

 
In this passage, Calliope’s gender identity performances drastically change as a result 
of Calliope’s gender confusion, which is evident in how Calliope’s gender 
performances become more masculine in attire and mannerisms. Looking at 
Calliope’s clothing in this passage, Cal is depicted as wearing a baggy jacket, trousers, 
men’s shoes and using a masculine, grey suitcase. This description creates the image 
of Calliope appearing more masculine compared to how Callie dressed. The 
masculine imagery is emphasised by the description of the shoes being “chunky tan, 
square-toed shoes” and the suitcase being “a businessman’s” suitcase (Eugenides, 
2013, p. 441). Such descriptions highlight a male masculine look, associating 
masculinity with Cal’s appearance. The performance of masculinity in this passage is 
furthered by the way Eugenides describes Cal’s change in walking style. Cal is 
described as having a more male skeleton that promotes a “tidy, forward thrust” in 
his walk (Eugenides, 2013, p. 441). Calliope also explains that Cal tries to keep his 
pelvis steady and let his shoulders sway as he walks, presenting a more masculine 
walking style that is intentionally changed from Callie’s walking style. This 
intentional change in walking style is evidenced by Calliope’s stating “[t]o walk like a 
boy you let your shoulders sway, not your hips. And you kept your feet farther apart” 
(Eugenides, 2013, p. 441). In explaining these changes that Cal makes to his walk, 
Eugenides shows the reader (as the audience of this particular performance) major 
gender performance changes in Cal that fit into male masculine behaviour and gender 
identity. As such, this passage shows how Cal’s gender identity performances change 
from feminine gender performances to masculine performances. It is also evident in 
the passage that all of these performances of masculinity are based on what Calliope 
has previously observed in heteronormative society, especially the supposed 
masculine walking style, as this is a behaviour that can and must be learned through 
observation and imitation.  
 
Furthermore, Cal’s going to the barber instead of a salon like in the past as Callie is 
also a change to masculine gender performance. A barber shop is a hair salon 
specifically for males, and Cal’s attendance to one promotes the image of him as a 
masculine male. It is also important to note here that these acts of masculine walking 
behaviours and getting a male-styled hair cut are all done in public view and for the 
purpose of showing society a masculine gender identity. As such, Calliope’s 
masculine behaviours are performances of the self that meet Goffman’s (1959) 
assertions of the self being presented for a specific audience depending on who that 
audience is and whether the performance is in the public eye. Additionally, Cal’s 
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decision to cut his hair short to look more male is another form of performing 
masculine gender identity in terms of appearance, much like Callie’s gender 
performances of combing her long hair and using makeup to maintain a feminine 
appearance to present a certain self to society that the society she was performing to 
would want. While these are not the final changes to Cal’s gender identity 
performances, the drastic changes depicted show the gender transformation 
undergone and how close Cal is to emerging from his gender metamorphosis as a 
masculine man with a defragmented sense of self.  
 
As Cal develops and explores this change in gender identity, he solidifies his gender 
identification as male in later adulthood, performing more extreme masculine gender 
performances to conform to masculine heteronormative norms. This move to extreme 
masculine gender performance is most notable in Calliope’s narration of Cal’s current 
adult life as a male after meeting Julia Kikuchi – his love interest – for the first time. 
These performances are evident in the following passage: 
 

Unbuttoning my suit jacket, I took a cigar from the inner pocket of my coat. 
From a still smaller pocket I took out my cigar cutter and matches. Though 
it wasn’t after dinner, I lit the cigar – a Davidoff Grand Cru No. 3 – and 
stood smoking, trying to calm myself. The cigars, the double-breasted suits 
– they’re a little too much. I’m well aware of that. But I need them. They 
make me feel better. After what I’ve been through, some overcompensation 
is to be expected. In my bespoke suit, my checked shirt, I smoked my 
medium-fate cigar until the fire in my blood subsided. Something you 
should understand: I’m not androgynous in the least… I operate in society 
as a man. I use the men’s room. Never the urinals, always the stalls. In the 
men’s locker room at my gym I even shower, albeit discreetly. I possess all 
he secondary sex characteristics of a normal man except one: my inability 
to synthesize dihydrotestosterone has made me immune to baldness. I’ve 
lived more than half my life as a male, and by now everything comes 
naturally (Eugenides, 2013, p. 41). 

 
In this passage, Cal is depicted as wearing masculine male clothing: a “suit jacket” and 
also often wearing “double-breasted suits” (Eugenides, 2013, p. 41). Furthermore, Cal 
is also depicted as having “medium-fat” branded cigars and lighting them with a cigar 
cutter and matches. These are typical masculine behaviours often seen in films 
performed by extremely masculine males. These together act as Cal’s way of 
performing a more masculine gender identity, both internally and externally. These 
two behaviours in the passage also highlight the change in gender performance Cal 
has made from wearing a normal suit, men’s shoes and having a masculine walk and 
hair style, to being more masculine in appearance as an adult and engaging in more 
masculine habits (such as his smoking of cigars). Cal also explicitly mentions other 
masculine gender performances, stating that he operates in society as a male, using 
men’s bathrooms and men’s locker rooms. Such performances show the male 
masculine gender identity that Cal goes great lengths to emphasise and to conform to 
extreme heteronormativity. In terms of the extremity of these masculine gender 

211



identity performances and presentations of a more masculine self, Cal admits that all 
of the masculine mannerisms, habits and attire that he exhibits are “a little too much” 
(Eugenides, 2013, p. 41). He states, however, that this is an expected 
overcompensation. This implies that it is possibly a way to drown the feminine gender 
identity performances he was forced to present as his self during childhood and 
adolescence as Callie. Eugenides’ phrasing in this instance, such as stating that it is 
“too much” and describing such performances as a form of “overcompensation” also 
implies that these performances are done to the extreme to exude masculinity and 
present a certain self to the public that society would deem up to standard for 
heteronormative masculinity. This implied extremity through specific word choice is 
something that Eugenides (2013) has used to emphasise the extremes of Calliope’s 
gender performances throughout the passages analysed. The recurring use of words 
that imply extremities brings the passages together to unite them in the theme of 
gender identity performances and their tendency to go to the heteronormative 
extreme for the purpose of performing a certain self to society. Additionally, Cal also 
states, “I’m not androgynous” (Eugenides, 2013, p. 41), which further cements his 
gender identity as not fluid between feminine and masculine, but rather as one or the 
other – in this case, masculine. Thus, between this and Cal’s previous gender 
performances as Callie, there is drastic change in the gender identity performed as the 
self, which shows how Calliope’s gender performances have moved from the 
heteronormative extremes of femininity to the typical heteronormative extremes of 
masculinity.  
 
Cal also states that he has lived more than half his life as a male in society, to the point 
where “everything comes naturally” (Eugenides, 2013, p. 41). Examining this in 
comparison to Callie’s experience in imaginatively inhabiting Rex’s body, parallels 
can be drawn. For example, Callie explains that it felt natural and right to be in Rex’s 
male body (Eugenides, 2013, p. 374). This admittance that being male and masculine 
feels natural to Callie is then mirrored in the above passage for Cal. Thus, this final 
iteration of that masculine gender being natural solidifies Cal’s gender identity as 
solid instead of as unstable as in his previous experiences through life. This statement 
also marks the end of Cal’s metamorphosis and the birth of Cal as the final phase of 
Calliope’s gender and identity. Through the passages analysed from Calliope’s birth 
as Callie to the birth of Cal in adulthood, a journey of growth is evident. First is the 
journey of Calliope’s unstable gender. Through Calliope’s experiences as Callie and 
the extreme behaviours to conform to female, feminine heteronormative standards, 
Calliope is able to determine that he/she needed to change their gender identity as 
that performed feminine identity was fragmented and not natural to him/her. 
Thereafter, Cal begins performing masculine gender performances, which start to feel 
more natural and allow Cal to stabilise his identity as a masculine male. As such, it 
was the unstable nature of Calliope’s gender identity performances that allowed for 
Calliope to realise what felt natural and for Cal to emerge. Secondly, it is this gender 
metamorphosis into Cal that led to Calliope’s realisation that their identity was 
fragmented by their gender confusion and that initiated Calliope’s defragmentation 
of that identity so that Cal could surface. 
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5. Conclusions  
Through analysing selected instances of Calliope’s gender identity performances 
using Goffman’s presentation of the self and Butler’s gender identity performance 
theory, it is evident that Calliope’s gender performances are unstable and that his/her 
gender identity seems fragmented for most of the novel. During childhood and early 
to mid-adolescence, Calliope lives as Callie and performs her gender identity as 
feminine. In doing so, Callie performs gender in ways that conform to 
heteronormative standards of femininity, feminine beauty, female sexology and 
female heteronormative sexuality. At times, these performances go to the extreme to 
conform so as not to be the abject being, such as with Callie’s faking of her period and 
her intentional faking of heterosexuality with Jerome. However, during later 
adolescence and adulthood, Calliope realises that this performed gender identity is 
not one that he/she identifies with and is instead, fragmented. Is it then that Calliope 
performs masculine gender identity as Cal, performing in ways that adhere to 
masculinity, masculine appearance, male sexology and male heterosexuality. In doing 
so, Cal embraces an unstable gender identity performance in order to evolve into the 
male identity he identifies with, thus undergoing a complete gender metamorphosis 
and defragmenting his own gender identity. As such, while the novel is critiqued for 
failing to transcend heteronormative norms from the intersex perspective, the novel 
instead depicts an intersex narrative that shows how an unstable gender identity can 
be beneficial in finding one’s identity and gender.   
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Abstract 
Extant literature reveals that reports of the experiences of humanities doctoral 
students are relatively rare. In view of examining whether there is a need to review 
the traditional French studies doctoral training into the New-route PhD to reboot and 
reinvigorate the field, an inventory of how doctorates were and are still trained was 
conducted in 2019. An informal interview with five PhD holders, who have completed 
their PhD in the same field at different universities in France and Mauritius, was done.  
Two main themes were manually coded during data collection: research community, 
and doctoral training and career guidance. Despite major amendments over the 
centuries, the doctoral training for candidates enrolled in this PhD in both France and 
Mauritius still lags behind and is often accused of being completely irrelevant in 
solving social issues. In this empirical study, the focus group has enabled us to 
investigate the support doctoral students have received in order to make learning 
leaps and develop research and technical skills which can benefit them in or outside 
academia. Despite the resilience of all respondents to complete their PhD (French 
studies), it seems that some changes are needed in the field. The role of the university 
and Education 4.0 is not to simply produce and disseminate knowledge but must also 
prepare the student to face the labour market and to enable the doctoral candidate 
achieve what is called “doctorateness”, participate in (inter)-national research 
community and use advanced technology such as programming languages/artificial 
intelligence/metaverse/virtual reality among others. 
 
Keywords: Higher Education 4.0, doctoral training, French studies, technology, 
Mauritius. 
 
1. Introduction 

[…] we’re seeing a lot of public scepticism about the worth of the 
humanities in the context of our current social, economic and political 
lives. (cited in Bosworth, 2016, para. 4) 
 

The above words of William Adams, Chair of the National Endowment for the 
Humanities, appear to ring warning bells. Is this the death of the humanities, as 
predicted by so many (Andrews, 2015)? Are the humanities an obsolete discipline, and 
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should we stop enrolling students in this field? The PhD in French studies (doctorat 
ès lettres) was first introduced in France in March 1808 (Places, 1969). Despite major 
amendments over the centuries, the doctoral training (which includes doctoral 
supervision) for candidates enrolled in this PhD in both France and Mauritius still lags 
behind and is often accused of being completely irrelevant in solving social issues 
(Turin, 2018). Few studies have been conducted on doctoral training in French studies. 
Therefore, in 2019, a focus group was used to gather the responses of five PhD holders, 
who have completed their PhD in the same field at different universities in France and 
Mauritius. In view of examining whether there is a need to revamp the traditional 
French studies doctoral training into the New-route PhD (Stellenbosch University, 
2018) to reboot and reinvigorate the field, an inventory of how doctorates were and 
are still trained was conducted in an informal interview. Two main themes were 
manually coded during data collection: research community, and doctoral training 
and career guidance. 

A quick overview of the public education system in Mauritius is needed to understand 
the place of French language/literature in the Mauritian context. Both French and 
English languages are compulsory from primary schools onwards; and while students 
have to take a compulsory English paper, known as General Paper, for their 
Cambridge Higher School Certificate (A-level), French language is mandatory only 
till the Cambridge School Certificate (O-level). French literature is not compulsory and 
the uptake is quite low compared to that of French language: 3456 students out of 
18503 (18.7%) were enrolled in French literature in the 2020 Statistics. For the A-Levels, 
students must take five subjects. Three of them are considered core or main subjects, 
while two, including the compulsory General Paper, are considered subsidiary 
subjects. Out of 9560 students, 2337 took French as a core subject (24.4%) and 5058 
students chose French as a subsidiary subject (52.9%) (Statistics-Mauritius, 2020). 
Furthermore, figures from 2020-2021 show that, in the public universities of Mauritius, 
about 1514 students were enrolled in the social sciences and humanities. The 
estimated total number of students enrolled in public and private universities in 
Mauritius and overseas are 238 in the humanities and 1332 in languages (Statistics-
Mauritius, 2020). With the exception of the Open University of Mauritius (with 196 
students enrolled in an undergraduate degree in French), no studies have been found 
into enrolment in French studies in the higher education in Mauritius. Data collected 
by Statistics Mauritius tend to merge the Social Sciences and the Humanities, and little 
data by specific field exists. Statistics also show how few social sciences/humanities 
graduates go on to study higher degrees, a decline that is often reported to be linked 
to the lack of job prospects (McGill-University, 2013). Academic positions for PhD 
candidates are also quite rare (McAlpine & Austin, 2018). Most developing countries 
prioritise STEM subjects (science, technology, engineering, Maths) over social 
science/humanities with the danger that literature, as argued by Robert Scholes, “has 
lost its aura” in the “age of mass media” (English, 2012, p. 6). 

2. Theoretical Perspectives: A Brief Overview 
Crisis in the humanities 
Burying one’s head in the sand and ignoring the situation which seems to prevail in 
the field of the humanities will not solve the problems. In her discussion on the lack 
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of importance given to comparative studies, Gayatri Spivak posits that it is high time 
to “renovate” the field (Spivak, 2003, p. 1). Indeed, to prevent the obliteration of the 
field, this “disciplinary fear” (Spivak, 2003, p. 19) felt by both the social sciences and 
the humanities has to be tackled. Linda Hutcheon argues that an interdisciplinary 
approach must be taken into consideration (Hutcheon, 2013), thus supporting Spivak, 
who also sustains that “focused discussion” (Spivak, 2003, p. 19) is crucial “as the 
boundaries of disciplinary knowledge are being redrawn” (Spivak, 2003, p. 19). 

Indeed, this drain in the humanities dates since the 17th century and the main cause 
given was underemployment and even today, the same uncertainty prevails about the 
outcome for students with degrees in literatures or the humanities (Yachnin, 2016). 
However, even if the solution is not to cut programs, it is important to reform doctoral 
training in the humanities, “so that it leads to a multiplicity of career paths instead of 
only one” (McGill-University, 2013, p. 1). 

Doctoral Training 
Citing the 2005-statistics from the Higher Education Funding Council for England 
(HEFCE), Clare Saunders posits that doctoral completion rates in the arts and the 
humanities are lower than other fields (Saunders, 2009). In fact, doctoral students are 
not prepared to face “the complexity and intensity inherent in the doctoral process” 
(Brause, 2000, p. xi), and drawing from one’s “earlier collegiate experiences” (Brause, 
2000, p. xi) does not guarantee success. Research has shown that good quality 
supervision, social support, including constructive feedback, emotional support, 
“open, honest, and ongoing discussion” (Peltonen, Vekkaila, Rautio, Haverinen, & 
Pyhältö, 2017, p. 158) between the supervisor and the doctoral candidate is one of the 
main factors for the successful completion of doctoral studies. By also introducing the 
doctoral candidate to a researcher community or network, a positive relationship is 
built since support and a sense of belonging reduces the drop-out risk (Peltonen, 
Vekkaila, Rautio, Haverinen, & Pyhältö, 2017). 
 
In addition to this, with the reduction of academic tenure positions, doctoral 
candidates have to be trained to face the job market. Many European universities have 
reviewed their doctoral training, by acquainting their doctoral candidates with the 
business sector, or introducing transferable skills training such as communication and 
presentation skills, advanced IT skills, teacher training modules and other academic, 
technical and intellectual competencies, which can enhance career opportunities 
outside academia (League of European Research Universities, 2007). In many French 
universities, doctoral candidates are invited to attend the “Doctoriales”, seminars of 
about one week, where doctoral candidates are invited to present their research in 
front of academics and companies.  

It is to be noted that in many European countries there have been many pressures to 
make doctoral training “more relevant to a variety of other careers” (Cruz-Castro & 
Sanz-Menéndez, 2005, p. 11). By going beyond the limited research-focused or 
traditional doctorate and by developing the professional skills of doctoral candidates, 
universities will thus give them a better chance of securing a job in or outside 
academia. 
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Higher Education 4.0 
All socio-economic changes have an impact on the education system. Transition from 
education 1.0 to 4.0 and the components of education 4.0 are clearly explored in 
Miranda, et al. (2021). This section will, therefore, reflect upon Education 4.0. With the 
fourth Industrial Revolution, the focus in the teaching-learning paradigm is mainly on 
more “dynamic” and advanced “technology-based tools and resources” (Velinova-
Sokolova, 2022, p. 231). Moving away from the traditional way of teaching-learning, 
Education 4.0 tends to put emphasis on personalised learning: learners can work 
remotely and at their own pace (Velinova-Sokolova, 2022). Project-based learning is 
also one of the main highlights of Education 4.0, where learners not only delve into 
their subject matter, but develop the much-needed 21st century skills such as 
collaboration, communication, and critical thinking among others (Velinova-
Sokolova, 2022). The learner’s voice is also a major element in Education 4.0. Indeed, 
the learner’s role is not only to give “feedback” on the university/class/lecturers, but 
s/he is also responsible for “the design of their learning” (Williams, Windle, & 
Wharrad, 2020, p. 8).  

The question that is raised is whether the education system (from primary to tertiary 
levels) of developing countries have adjusted to the demands of Industry 4.0 and can 
boast of attaining Education 4.0. Since this study’s aim is to analyse the doctoral 
training of holders of French studies, emphasis will be on Higher Education 4.0. In 
France, since 2016, a national framework was set up for the delivery of the doctoral 
degree, and all those enrolled in a PhD submit not only their thesis but must also 
follow compulsory training in their field of specialisation, in research ethics and 
integrity and other interdisciplinary or transversal fields such as communication 
skills, critical thinking, scientific writing among others (Schöpfel, Prost, Jacquemin, & 
Kergosien, 2019; Ministère de l'éducation nationale, de l'enseignement supérieur et de 
la recherche, 2016). 

However, another query that is brought up is the huge amount of data and courses 
available, and the difficulties faced by learners to decide on the different courses that 
would be useful to them. In fact, language/literary candidates are rarely presented 
with emerging technologies tools such as Virtual Reality, Machine Learning. Artificial 
Intelligence among others. And if programming or computational courses are 
available, very few might embark on those courses they might think too demanding, 
technical or difficult to grasp. Sung, Leong, & Cunningham (2020) suggest that 
educators/researchers must work together with technologists; and this, indeed, might 
bring in new and innovative ideas and broaden the skills of everyone.  

More crucial also is the creation of a research culture in the country. To reduce the 
tendency of PhD candidates and researchers to work in solo, the integration of a 
national metaverse platform can be useful. A universe built upon a “multisensory 
immersive technology referred to as extended reality (XR), and [which] includes 
virtual reality (VR), augmented reality (AR), and mixed reality (MR)” (Teng, Cai, Gao, 
Zhang, & Li, 2022, p. 2) can generate “an immersive online experience” (Contreras, 
González, Fernández, Cepa, & Escobar, 2022, p. 34) and can be of benefit to the whole 
community. PhD candidates can create their avatars and become more active in their 
research by living, working, discussing, and collaborating digitally. 
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3. Research Methodology 
In this qualitative research, data has been collected from a focus group of five 
respondents, which has made it possible to draw certain inferences. Respondents 
could answer in either English or French. Any answers from the open-ended questions 
that were given in French were rephrased and translated. This study can be 
considered as linked case studies in order to initially grasp the challenges faced by 
those enrolled in French studies. Case studies seemed to be the best methodological 
approach as “an empirical investigation” (Hancock & Algozzine, 2006), it reflects the 
purpose of this observational and exploratory study, which is to collect and identify 
the trend of PhD supervision and the experiences of those with a PhD in French 
studies. Some of the topics explored in the informal interviews were supervision 
styles, overall experience of the doctoral period, skills and competencies acquired; and 
job opportunities. 
 
4. Findings and Discussions 
Out of the five people interviewed, Respondent 2 completed a PhD in French studies 
in Mauritius, Respondent 3 was on a joint doctoral programme with universities in 
Mauritius and France and the three others were enrolled in different universities in 
France. At the time of the interview, all respondents had completed their studies 
within the past six years with the exception of respondent 4 who finished his in 2002. 
Respondents 1 and 3 are teaching in universities in Mauritius and the others are 
secondary school teachers. In order to analyse the experience of those enrolled in PhD 
French studies, we have focussed on two main recurrent themes, namely research 
community, and doctoral training and career-guidance. 
 
Research Community 
Both personal and programmatic factors often lead to drop-outs of doctoral 
candidates. Factors directly related to the students and their personal lives can rarely 
be solved by the faculties; however, other factors related to the design and structure 
of the doctoral programmes can and must be taken into consideration. Feelings of 
isolation, and lack of support from the supervisor and/or the faculty or research 
community is often cited as being the main reasons of dropouts (Brause, 2000). 
 
All of the respondents undertook their doctorates by distance learning and only 
Respondent 1 attended the campus-based training that was offered. Respondent 1 
found that the university, and especially the supervisor offered support in the form of 
encouragement and also by funding the travel expense for one conference. However, 
it is only when the student expressed an interest in publication that the supervisor 
offered advice. Interestingly, this student noted that the supervisor insisted that it is 
the role of the students to come forward if they need support. Respondent 2 also had 
a positive experience with her supervisor. Before enrolment, the supervisor advised 
the candidate by proposing a theme related to Mauritius; during the PhD, there was 
constant proofreading; and after the PhD, the candidate is often invited to conferences. 
For Respondent 3, the supervisor was there to raise critical reflection and to draw 
attention to the broader issues across the thesis document. This minimal support from 
the supervisor seems to have satisfied the respondents. However, Respondent 4, who 
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also chose his supervisor, found that although his supervisor encouraged him and had 
a lot of confidence in his thesis topic before he enrolled, he did not receive any support 
during his PhD and had to work alone: there was no follow-up of the thesis, and he 
did not receive any official, timely or constructive feedback on his progress, and 
neither did he get the opportunity to join a research group. After the PhD, there was 
no assistance to integrate academia. According to Respondent 4, there are some recent 
changes in the infrastructure; however, supervisors who devote their time by re-
reading the thesis, advising the doctoral candidate and supporting them into 
academia and research labs are rare. For Respondent 4, the quality of the teaching of 
the lecturers was poor, the quality of the research experience was neutral, and the 
intellectual liveliness of the program poor. 

All of the respondents admit being on their own during their PhD. However, when 
asked if they had ever felt like dropping out of their doctoral programme, all of them 
replied negatively. It seems that those enrolled in PhD (French studies) have always 
learnt to work independently and in solo. For Respondent 3, this individualistic work 
has enabled her to sharpen her curiosity and shape her independent way of thinking. 
Citing various authors, McAlpine and Austin (2018) posit that the field of humanities 
is “conceived” (p. 2) differently from that of the sciences and social sciences. The 
“signature PhD pedagogies” of this field are mainly constructed on a “long tradition 
of individualism” (McAlpine & Austin, 2018, p. 2). Indeed, PhD candidates in the 
humanities evolve in a “solitary scholarship”, where they are encouraged to only 
grasp “the “canon” in order to teach, the opportunity and flexibility to choose one’s 
own project, and independence as a researcher in undertaking the thesis (Jones, 2008; 
Golde, 2005)” (McAlpine & Austin, 2018, p. 2). 

As argued in research on doctoral supervision, “the first—and often most influential—
external factor that affects doctoral students’ experiences in graduate school is their 
relationship with their supervisor(s)” and it is claimed that supervisors play an active 
role in “student satisfaction, persistence, and academic achievement” (Sverdlik, Hall, 
McAlpine, & Hubbard, 2018, p. 369). The New-Route PhD, with an integration of a 
research community, seems to be the answer to the dissatisfaction faced in doctoral 
supervision. It is true that Hans Agné and Ulf Mörkenstam argue that collective 
supervision has some drawbacks on first year doctoral students such as discomfort in 
being coached in a group or being engaged in discussions with supervisors who are 
not specialists in the field and it has little or no effect on time completion (Agné & 
Mörkenstam, 2018); however, even if learning styles differ from one person/field to 
another, research has shown that a collectivistic approach can bring some advantages. 
Socialisation, for instance, is considered crucial as it leads to “knowledge exchange” 
(Bednall, 2018, para. 7), “strong connections with peers” (Bednall, 2018, para. 9), 
inclusion and support, and it gives clear understanding of the nature of graduate 
education (Ali & Kohun, 2006). Working in research groups matters, and according to 
some statistics, about 75% of the students who worked in a group were more satisfied 
with their supervision and doctoral studies compared to those working alone 
(Pyhältö, 2012). Collaborative groups also increase regional networking opportunities, 
thus relieving the sense of isolation experienced by many doctoral students (Saunders, 
2009). 
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Hence, it seems that there is a dire need to review practices of supervisors in order to 
support and assess students’ learning. A scientific community, even an online one, 
within the faculty or the university can motivate PhD candidates, since many of them 
are enrolled on a part-time or distance-learning basis. This networking opportunity 
will push doctoral candidates towards collaborative, team-based research, not only 
within the academic sector but beyond non-academic fields (McGill-University, 2013). 
This will also reduce the lonely researcher syndrome or the sense of isolation – where 
the doctoral candidate feels left behind or feels overwhelmed due to lack of 
communication and support. 

Doctoral training and Career-guidance 
Apart from Respondent 1, who received some generic training in oral communication, 
academic writing and preparing a Curriculum Vitae, it is to be noted that no 
respondents received any training in writing proposals for funding/grants, preparing 
articles for publication, and in writing the research methodology, the literature review 
or the PhD thesis. All respondents finished their PhD between three to seven years – 
but only Respondent 1, who took about four years, thought that she would have 
finished earlier if she had received better coaching during her PhD. According to Clare 
Saunders, despite the importance given to doctoral training, the support which is 
given is too “generic in nature” (Saunders, 2009, p. 45) and is not “tailored to the 
student’s particular field(s) of study” (Saunders, 2009, p. 45). When focused on the 
candidate’s field, the additional benefit is that it increases the candidates’ research 
network (Saunders, 2009). However, cross-disciplinary training can also benefit 
doctoral candidates, in creating new contacts or in finding new research ideas.  

In fact, a lack of training in the arts and humanities has often been explained by the 
fact that research in this field “does not follow a linear path or adopt a predetermined 
topic or methodology” (Saunders, 2009, p. 46). Indeed, “research methods are 
frequently underdetermined, contested and in flux” (Saunders, 2009, p. 46), thus 
making it impossible to come up with a “core ‘research training programme’ which 
will be appropriate for all (or even most) researchers in arts and humanities 
disciplines” (Saunders, 2009, p. 46). This point of view can once again be contradicted 
since it could be helpful to introduce the different research methods in literary studies 
such as archival research methods or textual analysis used by researchers in their 
works. The doctoral candidate is often left on his own to discover the methods used.  

Moreover, all the respondents did not have any access to career guidance. Respondent 
2 had an opportunity to obtain some teaching experience by teaching a few modules 
based on literature (“Introduction to literature: tales, myths and legends”, translated 
from French); but since it was not a tenure-track position, the PhD candidate had to 
find a job in a secondary school. Respondents 1 and 3 were already working in tertiary 
education, whereas the others had to seek secondary school jobs with no opportunity 
to lecture in universities. 
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Little research has been done on the employment prospects of humanities doctoral 
candidates. According to a research work in Canada, only about 20%-30% who finish 
their PhD secure positions in colleges and universities (McGill-University, 2013). Can 
we, therefore, deduce that higher education does not prepare students neither for 
academic practice nor for the non-academic jobs? Research in Canada and the 
European Union also reveals that there is a higher rate of unemployment, and of 
employment on short or fixed term contracts, with slightly below-average median 
earnings amongst arts and humanities graduates than their peers in other subject areas 
(McAlpine & Austin, 2018). Universities, therefore, have to rethink their programmes 
and help students plan their career (McAlpine & Austin, 2018). Indeed, a framework 
such as the “Vitae Researcher Development Framework” (Vitae, 2011) can be 
developed for researchers in order to enhance the quality of the doctorate in 
Mauritius. 

In short, it seems that the humanities, particularly the literary studies and the arts, 
always have to have to justify their value and legitimacy vis-à-vis the more practical 
or useful fields (Cobb, 2010). Candidates with a PhD in French studies acquire many 
competences, and develop critical thinking and analytical skills. They focus on 
different aspects of culture, race, gender, and develop many skills and qualities such 
as empathy, all important in a multicultural and globalised world (Spencer, 2014). 
Doctoral candidates in the field must therefore be provided with practical, subject-
specific support for sharpening skills in not only researching, writing, presenting and 
publishing, but also in ICT tools and programming languages. Cross-disciplinary 
training can further develop their transferable skills, which can add to their 
employability. Just like in all other fields, there seem to be many more PhD graduates 
than academic positions. Since, most of the graduates will end up finding their careers 
outside the academy, doctoral candidates have to be trained, and universities must 
also build partnerships or links with business and industry in order to facilitate the 
employability of their doctoral candidates. Various seminars in communication, 
public relations, programming tools, or graphics and design can open other doors in 
the human resource and ICT sectors for doctoral candidates in French and increase 
their visibility outside academia. Cross-disciplinary research will indeed give more 
value to the field of research. 
 
As illustrated in Figure 1 below, a national Virtual Reality/Metaverse Platform can 
also be created to reach Education 4.0 goals, and create a more innovative research 
environment that would enable Facilitators/Educators and Technologists to 
collaborate, thus motivating PhD candidates, and overcoming some of the challenges 
faced by many (such as funding, administrative resistance…). 
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Fig. 1. An innovative research community (created by Neelam F. Pirbhai from existing 
literature review) 
 
5. Conclusions and Future Research 
Extant literature reveals that reports of the experiences of humanities doctoral 
students are relatively rare. This small sample size is far from being representative of 
doctoral candidates enrolled in French studies and further studies are therefore 
needed to convey the outcomes of post-PhD graduates in the field. In this empirical 
study, the different case studies have enabled us to investigate the support doctoral 
students have received in order to make learning leaps and develop research and 
technical skills which can benefit them in or outside academia. Despite the resilience 
of all respondents to complete their PhD (French studies), it seems that some changes 
are needed in the field. To sum up, we can say that the role of the university in 
Education 4.0 is not to simply produce and disseminate knowledge but must also 
prepare the student to face the labour market. Indeed, all key stakeholders of the 
higher education must have a vested interest in seeking an improvement in this 
situation in order to help the doctoral candidate achieve what is called 
“doctorateness” (Yazdani & Shokooh, 2018, p. 31). This study can open up new 
grounds for further research. Future studies can address a larger sample size and 
focus on the Mauritian diaspora in French studies in order to better evaluate and 
analyse doctoral training in the field. Maslow Hierarchy of Needs Model can also be 
integrated to study the challenges faced by doctoral candidates in French studies, their 
needs and their motivations. 
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Abstract  

This paper provides an overview of the intellectualization of the indigenous 
languages of South Africa through a translation of academic texts and using isiZulu 
by way of example. The intellectualization of a language means the advancement, 
upliftment, and enrichment of a language, enabling it for use in different domains as 
a language of research, science and technology, and teaching and learning. The point 
of departure for this paper is the value of translation as an enabler for the 
intellectualization of languages. Using Nord’s functionalist theory, this paper seeks to 
provide an overview of the process of translation of doctoral abstracts from English 
into isiZulu as a contribution towards the intellectualization of isiZulu at the 
University of KwaZulu-Natal (UKZN), South Africa. The aim of this qualitative study, 
therefore, was to explore the intricacies involved in the journey to the 
intellectualization of languages that belong to different language families, specifically 
English and isiZulu. The data used were 12 doctoral dissertation abstracts randomly 
selected from a pool of abstracts from various disciplines submitted for translation 
from English into isiZulu at UKZN as part of the initiative of intellectualizing isiZulu. 
The study established an acknowledgment of the intricacies involved in the 
translation of academic texts and suggests possible practices to be followed to 
contribute successfully to the intellectualization of indigenous languages of South 
Africa, isiZulu in particular. 
 

Keywords: functionalist theory, indigenous languages, intellectualization, 
translation. 
 
1. Introduction  

The Language Policy Framework for Public Higher Education Institutions of South 
Africa (South Africa. Department of Higher Education and Training, 2020) encourages 
institutions of higher learning to develop a multilingual environment affording all 11 
official languages of South Africa space to advance as languages of research, teaching, 
and learning. The emphasis in this regard is put on the indigenous African languages 
of South Africa which were previously marginalized and therefore underdeveloped. 
Institutions are encouraged to transform by developing their own language policy as 
well as the related implementation plan. To support the advancement of the 
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indigenous languages cause, institutions of higher learning in South Africa are 
currently working on innovative projects on terminology development models, 
lexicography, and translation of various works and orthographies. Prah (2017) 
affirmed the importance of translation in intellectualization and confirmed that “a 
major component of the organisation of an intellectualised language-based society is 
the creation of a translation industry” (p. 222). 
 
Presently, the University of KwaZulu-Natal (UKZN) is leading in South Africa among 
tertiary institutions in the implementation of the language policy. UKZN adopted its 
language policy plan in 2006, which was later revised in 2014. The revision was due 
to the introduction of the Use of Official Languages Act (No. 12 of 2012), as well as the 
restructuring of university colleges (Khumalo, 2017). This language policy confirms 
the use of English and isiZulu as the institution’s official languages, thus promoting 
bilingualism. One of the objectives of the language policy is to advance isiZulu so that 
it is used equally with English. It is UKZN’s strategy to develop isiZulu to become a 
language for both administration and academic activities in order to eradicate 
problems relating to language barriers (Khumalo, 2017). Furthermore, UKZN 
instituted a University Language Board (ULB) through a committee charter. The 
ULB’s mandate is to develop the university’s language policy and plan as well as 
implement, monitor, and in due course review the policy and plan. The ULB reports 
to the university senate and as a way of proving implementation of the language 
policy and plan, their report must be in both English and isiZulu.  
 
Furthermore, UKZN established an office called the University Language Planning 
and Development Office (ULPDO), led by a director, who is a member of the ULB. 
The ULPDO’s mandate is to implement the university’s language policy through 
varied language initiatives in support of the advancement of isiZulu. Expectedly, the 
ULPDO director must report to the ULB on progress regarding language policy 
implementation initiatives. One strategic initiative, among many, was the approval of 
a new rule known as the Doctoral Rule (DR9b) in 2016, which talks directly to the 
translation of all doctoral abstracts from English into isiZulu. This is the impetus of 
this study. The paper starts off with an overview of how the translation of doctoral 
abstracts was planned and executed. Thereafter, using Nord’s functionalist theory and 
model, I highlight the intricacies involved in the translation of academic texts and 
provide possible practices to be followed to contribute meaningfully to the 
intellectualization of indigenous languages of South Africa, isiZulu in particular. 
 
2. The concept of intellectualization 

Intellectualization is a concept well associated with the Prague School of Linguistics. 
Basically, intellectualization is the development of a language from its current status 
to a status where it is used as language of scholarly discourse (Gonzalez, 1998). Hence, 
the transformation of indigenous languages into academic and scientific languages is 
known as intellectualization. Finlayson and Madiba (2002) were among the first South 
African scholars to write about intellectualization. Alexander (2005) further developed 
this concept, and other scholars, such as Kaschula and Maseko (2014), have also 
contributed to the refinement of this concept. Intellectualization of indigenous 
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languages is very important as it contributes to quality education that embraces 
diversity and allows learners to experience different worldviews while remaining true 
to their identities. Prah (2017) affirmed that “without the intellectualisation of our 
languages, there is little hope of Africans achieving sustainable development” (p. 215). 
According to Khumalo (2017), intellectualization within a South African context 
involves “a carefully planned process of hastening the cultivation and growth of 
indigenous official African languages so that they effectively function in all higher 
domains as languages of teaching and learning, research, science, and technology” 
(p. 252). Prah (2017) further contended that “our languages as intellectualised media 
are culturally the single most important instrument for the empowerment of society 
and the optimisation of human capital in Africa” (p. 215). 
 
In simpler terms, intellectualization therefore means the development, upliftment, 
and enhancement of a language, enabling it for use across all spheres. Scholars 
working in the field of language development have agreed that translation is an 
important enabler for language intellectualization, hence the focus of this study using 
doctoral abstracts translated from English into isiZulu.  
 
3. The concept of translation 

There are so many definitions of translation provided by different scholars across the 
globe. Such definitions range from simple (e.g., translation being the transfer of text 
from one language into another) to more complex (e.g., translation being the process 
of manipulating language structures in order to transfer meaning from one language 
to the other in a way that the originator intended) (Newmark, 1988). More 
importantly, scholars have agreed that translation involves two languages wherein 
text, inclusive of its message and its intrinsic aspects, is moved from one language to 
the other. This process ranges from a simple one if the two languages belong to the 
same language family to a more complex one, both in terms of linguistic aspects as 
well as extra- and intra-textual factors, if the languages belong to different language 
families (Dlamini, 2021). The latter is the case with English and isiZulu, as the former 
belongs to the Western languages and the latter to the African languages.   
 
Nord (2005) introduced two types of translations, the first being documentary 
translation, which is common with literary texts. Here, the reader is aware that they 
are reading a translated text and appreciates the exposure to concepts new to their 
language and context. Such translations are termed source-oriented translations. The 
other type is instrumental translation, where texts show no sign that they are 
translated. Doctoral abstracts, even though they are not literary in nature, fall under 
documentary translation, since they are recorded as translations and some technical 
words are transliterated, giving away the notion that the texts are indeed translations. 
Nord (2005) referred to these translations as target-oriented translations and called 
them function-preserving translations. 
 
4. Overview of the translation of doctoral abstracts at UKZN 

In 2016, the university senate of UKZN, approved DR9b as one of the strategic 
initiatives in support of the intellectualization of isiZulu. This rule basically requires 

227



that every doctoral thesis has an abstract in both English and isiZulu before it is 
uploaded onto the university database. This meant that from 2017, the university had 
to follow the letter and spirit of the DR9b. The following actions were undertaken: 

 The Deputy Vice Chancellor (DVC) – Teaching and Learning communicated 
the senate’s decision to all UKZN colleges. 

 The ULPDO, an implementation arm of the ULB, developed a strategy to 
execute this initiative and presented it to the ULB. 

 On approval of the strategy, the ULPDO further developed workflow with 
people assigned to different roles. 

 The ULPDO issued a call to all academics who are PhD holders with a 
linguistics/isiZulu language background to serve as translators. 

 Ten academics were selected, and their names presented to the ULB for 
endorsement. 

 The DR9b translation team was constituted. 
 
Subsequently, a briefing meeting was called by the ULPDO. The director outlined the 
task. The team put together the terms of reference as well as a style guide. Both these 
documents constituted the DR9b rulebook. This rulebook is revised continuously 
depending on new experiences and decisions taken. The ULPDO assigned batches of 
abstracts and translated research terminology to individual translators. Two members 
of the team were assigned an editorial role to edit all translations before submitting 
them to the office. When the first batch was finalized, a second meeting was called to 
review the process. Herein, the translators and editors shared their experiences. In this 
meeting, it was ruled that there should be translation retreats to precede each 
translation cycle. In light of this process, the ULPDO designed a translation model 
with stages facilitated by the ULPDO, editors, and translators. These stages are 
illustrated in Figure 1. 
 
Figure 1 shows that the model starts with a three-day retreat attended by translators, 
editors, and the ULPDO staff. On Day 1, the team reflects on the previous cycle and 
the reflections lead to the updating of the rulebook. The latest version of the rulebook 

as well as other new resources, such as glossary lists, are shared. The ULPDO then 
allocates batches to translators and the translation begins. The translators are not 
expected to finish their batches during the three days, as this retreat is used as a 
support system for the team. When a translator has completed their batch, they submit 
it to the ULPDO, which sends the batches to the editors for editing. The editors also 
edit referring to the rulebook. When they finish, they send the batches back to the 
ULPDO and the ULPDO facilitates the uploading of the abstracts onto the university 
server. 
 

This model relies on the submission of abstracts by colleges. There are four UKZN 
colleges, namely the College of Humanities, the College of Law and Management, the 
College of Health Sciences, and the College of Agriculture, Engineering and Sciences. 
The UKZN hosts two graduations a year with a total of around 150 doctoral graduates. 
This translates to 150 abstracts to be translated and edited each year. However, these 
abstracts must be submitted via the colleges’ postgraduate administrators. This 
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situation therefore renders this model cyclic, with improvement in every cycle as 
feedback and suggestions are incorporated into the rulebook. 
 

 

Figure 1: The UKZN translation of doctoral abstracts model  

 
5. Discussion: Intricacies involved in the journey to intellectualization 

This study was formulated within the functionalist approach. Nord (1992), drawing 
from previous scholars’ views, asserted that texts should be translated according to a 
purpose, that is, there must be a function that the translated text has to perform in the 
target language. Basically, Nord modified the functionalist theory to what she deemed 
as the fundamentals of translation tasks. Such fundamentals include the initiator, the 
translator, and the translation brief. This section provides an outline of these 
fundamentals and critically examines each fundamental in relation to the translation 
process of the doctoral abstracts.  
 
5.1 Initiator 

Every project has a person or something that initiates and drives it. In translation, the 
person who spells out the purpose of the text is called the initiator. Nord (1997) 
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affirmed that the initiator is the person who starts the translation process, defines the 
purpose, and monitors progress until the completion of a task. In some instances, the 
initiator is not the person who commissions the work. Dlamini (2021), in line with 
Nord (1997), claimed that sometimes in a translation task there is a primary initiator 
and a secondary initiator and in some cases even a commissioner. Mainly, the primary 
initiator determines the need and the purpose for a translation and the secondary 
initiator executes the translation task to meet the purpose. Taking the translation of 
doctoral abstracts into account, the role of an initiator seems to be spread over three 
different bodies working together to implement the language policy. The UKZN 
Senate approved DR9b with a clear purpose, which is to support the 
intellectualization of isiZulu. The UKZN Senate is therefore the primary initiator as it 
defined the purpose for the translation of doctoral abstracts. The ULB and the DVC 
are responsible for implementation, monitoring, and review of the language policy. 
The ULB and the DVC are therefore secondary initiators, as they monitor progress of 
the implementation and report to the primary initiator. However, the implementation 
of the policy is done by the ULPDO, rendering the ULPDO the commissioner of the 
project. It is also the initiator’s role to commission suitable translators to perform the 
translation task. In this instance, the commissioning role sits with the ULPDO.  
 
5.2 Commissioning of translators: Translator’s role and competence 

Nord (1997) affirmed that the role of the translator is very crucial in the translation 
process, that is, no translation can happen without a translator. Translation scholars 
have concurred that the translator is not just anyone who can speak the two languages 
involved in the translation process but someone with special characteristics and skills. 
Van Coillie and Verscheren (2006) argued that translators are an intrinsic part of the 
translation process. Nord (1997) clearly outlined the role of the translator, explaining 

that a translator must analyze the acceptability and viability of the translation brief in 
legal, economic, or ideological terms; check whether the translation is really needed; 
specify the activities required for carrying out the brief; and perform a translational 
action. Moropa (2012) also argued that selection of translators should be based on their 
linguistic competence, knowledge of translation theories, cultural expertise in both 
source and target language, as well as their general knowledge about the world at 
large. Furthermore, Nord (1997) asserted that it is the translator that decides on the 
suitable translation method to be used during the translation process, basing this 
decision on the intended purpose of the text. Clearly, this confirms that a translator is 
someone with specific expertise not only in language but translation theories as well.  
 
Regarding the translation of abstracts, the call issued by the ULPDO for translators 
was specific concerning the qualification and expertise of the prospective translators. 
All the translators commissioned to translate doctoral abstracts are language 
specialists, having done their doctoral research on various areas of language. While 
some commissioned translators come from the African-languages discipline within 
the School of Arts, others come from the School of Education but within the isiZulu 
language discipline. Since it is doctoral abstracts that are translated, it is fitting that 
translators holding doctoral degrees are commissioned for this highly academic task. 
This directive came from the ULB, which oversees the implementation of the language 
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policy in the entire university. Besides holding a doctoral degree, the translators also 
have extra-linguistic competence (Beeby, 2000); for example, some are renowned 
authors of literary works as well as professional translators. Therefore, they possess 
the requisite linguistic competence, which includes knowledge of linguistic and/or 
translation theories and knowledge of how both English and isiZulu languages work 
in different contexts. The selected editors have editing experience over and above 
linguistic competence. The translators and editors were thus selected based on their 
special characteristics and skills (Nord, 1997).  
 
5.3 Importance of the translation brief  
According to Nord (1997), the translation brief is a list of important instructions to 
guide the translation process. This is where the function/purpose of the end product 
is spelled out. Similarly, Dlamini (2021) explained that the translation brief becomes a 
guide or a tool and serves as a reference for the translator as they work on the 
translation. It is a very crucial document in such that if it is not well crafted or specific 
on critical issues, even the most professional translator can produce a translation of 
poor quality. A translation brief should also include issues relating to vocabulary, 
language, and graphics that the translator needs to pay attention to. Hence, each 
translation task needs to have its own translation brief. It is also important that the 
translation brief includes information such as timeframes, contracts, and 
remuneration. A translation brief needs to be prepared by the initiator beforehand and 
discussed with the translator in the briefing meeting, which must happen before the 
translation begins. Since the translation brief carries key information crucial to the 
translation task, it should be discussed with the translator point by point. A translation 
brief is critical in the production of translations of acceptable quality.  
 

Regarding preparation for the translation of the abstracts, the ULPDO director invited 
the translators to a briefing meeting where he spelled out the translation task. 
Normally, the initiator prepares the translation brief and discusses it with the 
translator, yet in this instance, the director invited the team to discuss how the actual 
translation task will be executed. This is, however, not an uncommon practice. If an 
initiator is not well-versed in the field, they should acquire assistance from specialists, 
which is what happened in this instance. It should be noted that what is crucial is that 
a translation brief/rulebook is created for a translation project and discussed before 
the actual translation happens. The team, consisting of language and translation 
experts, put together a list of guidelines, and a style guide, to serve as a translation 
brief. These guidelines were discussed thoroughly and agreed upon by all the team 
members and adopted as a rulebook for the team and the ULPDO. Each translator was 
issued a copy prior to performing the translation task. As the project progressed and 
the first cycle was completed, the experiences of the translators and editors informed 
the review of the guidelines. Aspects such as the time assigned for translating the 
English abstracts, the quality and length of the abstracts, the format, as well as the 
technical nature of some of the abstracts were main contributors to the review of the 
translation guidelines. The review of the guidelines is continuous. This review process 
takes place during the DR9b translation retreat which runs over three days (see 
Figure 1). Day 1 is always allocated to editors to share their experiences during the 
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editing process and to highlight challenges encountered or issues that need to be 
addressed. At this time, the translators also share their experiences, and all this 
informs the continuous review of the rulebook. 
 
Nord (2005) provided a model that highlights three aspects of the functionalist theory 
relating to textual analysis. These are the importance of the translation brief, the role 
of the source text analysis, and the function hierarchy of translation problems. The 
translation brief has already been discussed above. For the benefit of this study, only 
the role of the source text analysis will be discussed below. Before the discussion, the 
methodology is outlined.  
 
6. Methodology 

This section addresses the data collection method and how the data were used in this 
study to demonstrate the “twists and turns” of translation. 
 
6.1 Data 

It was mentioned earlier in the paper that the doctoral abstracts come from all the 
colleges within the UKZN. For this study, 12 doctoral abstracts were used, that is, 
three from each college. The three abstracts were randomly selected from each college 
and extracts from these abstracts are used in the discussion below. It is important to 
note that abstracts were collected from all the colleges, since each college has a specific 
text composition and lexis that could provide a unique experience to the translation 
process.  
 
6.2 Procedure 

The randomly selected abstracts were read carefully and key features relating to 
source text analysis were identified. The identified key features were: long sentences, 
italicized words, abbreviations, formulae, and names of concepts. In the discussion, 
extracts from the abstracts showing these relevant key features are used for illustration 
purposes. 
 
7. Discussion: The role of source text analysis 

Source text analysis is crucial before the actual translation task begins. Scholars within 
translation have agreed that before translators translate, they need to read the text and 
analyze it comprehensively in order to understand what they are dealing with and 
plan accordingly. Several factors demand the need for source text analysis. Nord 
(2005) provided a model for analyzing the source text before translation. She even 
went further to say that such an analysis is not a mere source text analysis but a 
translation-oriented source text analysis. The model starts with reading the source text 
repeatedly and it includes observing intra-textual factors such as the subject matter, 
content, presupposition, text composition, non-verbal elements, lexis, syntax, and 
supra-segmental features. In the context of this study, this means that the translators 
must read each English abstract and analyze it according to intra-textual factors before 

embarking on a translation. This is known as the median stage of translation (Dlamini, 
2021). At this stage, the translator reads the text repeatedly, analyzes the text, decides 
on the translation method, and gathers resources for translation. It is important to 
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highlight here that all the UKZN abstracts that are translated are written in English 
and are translated into isiZulu and that all the translators speak isiZulu as a first 
language and English as a second language. English and isiZulu come from different 
language families and are different in terms of grammar and linguistics. This on its 
own means that the translator must also ensure grammatical correctness in the target 
translation besides all the other translation factors to be considered.    
 
This section presents and discusses the intra-textual factors observed in the 
translations. The approach in this section is a more practical one in the sense that the 
focus is more on the texts than on the theoretical framework. As a result, the 
discussion, using real-life examples, shows how the intra-textual factors caused 
challenges during the translation process. Only the intra-textual factors relevant to 
this study are discussed. Examples are drawn from the data collected.  
 
7.1 Subject matter 

It is highlighted above that the abstracts come from all the colleges at UKZN, hence 
the subject matter for the abstracts being broad beyond measure. It is also stated above 
that the DR9b team are linguists and/or language experts, meaning that their 
specialization is in the humanities. They are also translation experts in their own right 
and therefore understand translation principles. However, it would be naïve to 
believe that the team fully understood the subject matter contained in each individual 
abstract irrespective of the discipline. The issue of subject matter was immediately 
reported as a challenge in the first cycle of translation. The ULPDO advised translators 
to put aside abstracts that they found incomprehensible and/or untranslatable. 
Untranslatability is a common concept among translation scholars, and it simply 
refers to text or vocabulary that has no equivalent in the target language and thus 

various translation techniques are proposed to address this phenomenon. The notion 
of untranslatability was coined to refer to those translation challenges difficult to solve 
and, again, untranslatability could be seen as a matter of degree, where certain texts 
seem to be more translatable than others (Mohammadi & Keshavarzi, 2016). Although 
this concept is used mainly when reference to culture is made, it was found to be quite 
prevalent in the discussion of the subject matter of abstracts. Below are topics of some 
of the abstracts that fell into this category. 
 
Example 1: Topics of abstracts 

Topic 1: Phytochemical and antiplasmodial studies of five ethnobotanically-selected 
South African medicinal plants (Tajuddeen, 2020, College of Agriculture, Engineering 
and Science). 
Topic 2: Design, synthesis and pharmacological evaluation of novel fused pyrimidine 
analogues as anticancer agents (Cherukupalli, 2018, College of Health Science). 
Topic 3: Gene polymorphisms of uric acid related proteins and the angiotensin 
receptor IV (AT4) in pre-eclampsia (Khaliq, 2020, College of Health Science). 
 

Looking at the three topics above, each contains vocabulary that is technical and could 
fit into the category of untranslatable text. To mitigate the untranslatability challenge, 
the ULPDO came up with a three-tiered strategy, which involved training, 
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commissioning, and consultation. First, a workshop on translation methods and 
techniques used in translating different types of texts was run for the DR9b team. 
Second, a team of experts from schools identified to have technical abstracts was 
commissioned by the ULPDO. This team, called a technical content team, is available 
for consultation by translators to assist in understanding the text to enable translation, 
that is, to address untranslatability. In this instance, it was clear that there are two 
forms of untranslatability. These are linguistic untranslatability, which is resolved by 
exposure to various translation techniques, and conceptual untranslatability, which 
refers to the non-existence of equivalents in the target language, which is resolved by 
consultation with the technical content team. Interestingly, some of the concepts found 
to be untranslatable were not English concepts but concepts specific to the field. 
Decisions of use of terms in their original form due to untranslatability are also 
discussed with this team. Third, editors provide feedback and facilitate discussion on 
translation issues of concern on the first day of each translation retreat, that is, at the 
beginning of each translation cycle. Editors and the technical content team are 
available throughout and beyond the translation retreat for consultation.  
 
7.2 Text composition 

Text composition refers to the structure of the text and includes both macro- and 
micro-structures. Most of the abstracts, mainly from the College of Agriculture, 
Engineering and Science, abound in formulae, abbreviations, and foreign (non-
English) names of concepts. Although abstracts from other colleges contain less of 
these formulae, they also still pose their own challenges, especially when it comes to 
names of theories and models.  
 
Example 2: Text with formulae 

“We consider the groups of isometries of metric spaces arising from finitely generated 
additive abelian groups. Let A be a finitely generated additive abelian group. Let R = 
{1,%} where % is a reflection at the origin and T = {ta : A → A,ta(x) = x + a,a ∈ A}. We 
show that (1) for any finitely generated additive abelian group A and finite generating 
set S with 0 6∈ S and −S = S, the maximum subgroup of IsomX(A,S) is RT; (2) D E RT 
if and only if D ≤ T or D = RT 0 where T 0 = {h2 : h ∈ T}; (3) for the vector groups over 
integers with finite generating set S = {u ∈ Zn : |u| = 1}, Isom X(Zn,S) = On(Z)Zn” (Lei, 
2020, College of Agriculture, Engineering and Science). 
 
This example extract from an abstract abounds in formulae. Besides the fact that these 
formulae are untranslatable, the agglutinating nature of isiZulu adds a further 
spanner in the works. As the translator reads this text in preparation for translation, a 
lot of questions arise, the main question being, How do these get presented in isiZulu? 
This is discussed under syntax below. 
 
7.3 Non-verbal elements 

Non-verbal elements relate more to the make-up of the work than the content. 
Language orthographies provide guidance in the handling of these elements. While 
some orthographic rules are generic, that is, apply to all languages, most are language 
specific. Non-verbal elements include diagrams, figures, graphics, and tables, as well 
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as the use of italics, bold, capital letters, and to a certain extent font. Very few abstracts, 
if at all, have graphics, figures, and diagrams, so these elements will not be discussed. 
Regarding the use of italics, a universal rule says that if a word/text is in a language 
other than the one the text is written in, that word is written in italics. Now, some 
abstracts, obviously in English, include words from other languages, for example 
Italian, Latin, French, etc.; these words are therefore written in italics. During the 
translation process, some abstracts when translated end up with borrowed English 
words and such words are written in italics. This means that when the abstract is 
presented in isiZulu, it ends up with borrowed English words in italics as well as the 
words that were already in italics in the original abstract. Such instances have been 
queried by some authors of the abstracts.  
 
The use of capital letters also poses problems. IsiZulu, being an agglutinating 
language, has prefixes for every noun used in a sentence. For nouns written in capital 
letters when translated into isiZulu using transliteration or the borrowing technique, 
the issue of capital letters becomes a problem. IsiZulu orthography is clear in this 
regard; however, sometimes the isiZulu rule must be overturned to accommodate the 
concerns of the technical content team and/or authors who would like to see the 
capital letters maintained for specific reasons. 
 
Example 3: Text with words that start with capital letters 

“The aim of this research study was to analyse the Critical Success Factors (CSFs) and 
barriers in the supply of essential medicines; and propose solutions that can be 
adopted to overcome the identified barriers in order to attain excellence in the public 
healthcare delivery system in Malawi. Insight into the failings of the national supply 
chain agency, the Central Medical Stores (CMS), that led to the transformation of CMS 

into Central Medical Stores Trust (CMST) is provided. The study also includes a brief 
overview of some concepts, performance measurements and CSFs of Supply Chain 
Management (SCM) and relates the same to pharmaceutical supply chain 
management (PSCM) in Malawi” (Kaupa, 2020, College of Law and Management). 
 
7.4 Lexis 

The biggest challenge for translation of technical text is always the lack of vocabulary 
in the target language. This is also the case with the translation of abstracts. 
Fortunately, the ULPDO has several projects focusing on the intellectualization of 
isiZulu. One of the projects is terminology development. A number of disciplines, for 
example architecture, anatomy, computer science, physics, psychology, and research, 
already have their terminology in isiZulu. This is a great enabler in the translation of 
abstracts from these disciplines. For the other disciplines which do not yet have their 
terminology in isiZulu, the technical content team plays a big role in facilitating 
translation. 
 
Example 4: Text with highly technical words 

“Ionized calcium binding adaptor molecule 1 (IBA1) and Excitatory amino acid 
transporter 1 (EAAT1), and oligodendrocyte transcription factor 2 (OLIG2) expression 
in the cortex and cerebellum were analysed by immunohistochemistry. Additionally, 
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cortical and cerebellar tissues were homogenised for further biochemical analysis of 
oxidative stress such as Nitric oxide (NO), lipid peroxidase superoxide dismutase 
(SOD), glutathione (GSH), lipid peroxidase (LPO) and purinergic enzyme activities at 
PND 60” (Ijomone, 2020, College of Health Sciences). 
 
7.5 Syntax 

Syntax is another important element in translation. Translators need to be clear about 
the syntax of the target language. It is for this reason that the ULPDO commissioned 
translators who are linguistics/language specialists. The biggest issue here, as already 
highlighted above, is that English and isiZulu belong to different language families. 
This means that similarities in terms of linguistics are minimal. The obvious difference 
is that while English is disjunctive, isiZulu is agglutinative. This poses two big 
problems.  
 
Problem 1: Because of the agglutinating nature of isiZulu, every isiZulu word in a 
sentence links to the other using concords. This becomes an issue if English sentences 
are too long, as concordial agreements could get distorted. 
Solution: English sentences are cut into two or even three sentences for translation 
into isiZulu. 
 
Problem 2: In isiZulu, every noun, including abbreviations and acronyms, takes a 
prefix when used in a sentence. The problem arises when the noun is an abbreviation 
or acronym, as the prefix interferes with the acronym. 
Solution: A hyphen is used between the acronym and the abbreviation. This is an 
orthographic rule. However, a hyphen in an abbreviation or a scientific formula could 
look like part of the formula/abbreviation, thus rendering the formula incorrect or the 
abbreviation distorted.  
 
Example 5: Text with technical words and long sentences 

“It was found that leaf gaseous exchange (photosynthetic rate (A), stomatal 
conductance (gs), transpiration rate (T), internal carbon dioxide concentration (Ci) and 

the ratio of intercellular carbon dioxide and atmospheric carbon dioxide (Ci/ Ca)) 
parameters were higher in plants fertigated with ABR effluents than the other 
treatments. Leaves of tomato plants fed with NUC obtained high chlorophyll 
fluorescence (electron transfer (ETR), photochemical quenching (qP), non-
photochemical (qN) quenching maximum quantum efficiency of photochemistry 
(Fv’/Fm) and the effective quantum of efficiencies of PSII photochemistry (ФPSII)) 
parameters” (Magwaza, 2020, College of Agriculture, Engineering and Science). 
 
This text in the example above might look straightforward to translate; however, with 
the addition of prefixes and concords when it is translated into isiZulu, it easily 
becomes a very complex text. 
 
Other problems relate to tense and gender. While English is gender sensitive, isiZulu 
is not. The translator then needs to ensure that the translation is not distorted in this 
regard. Another problem is the acronym or abbreviation of a concept, which is written 
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in brackets in the English abstract. What makes this problematic is that as the text 
continues, the abbreviation/acronym is used. This results in two problems. 
 

Problem 1: The translator cannot create an isiZulu acronym/abbreviation as such will 
be unknown.  
Problem 2: The translator cannot merely put the acronym/abbreviation in brackets, 
since what is in brackets should mirror in some way what is outside the brackets. 
Solution to both problems: The translator needs to ensure that even if the concept is 
translated, it is also morphologized in order to have the abbreviation in brackets. 
Another decision taken is to keep popular acronyms in the translation, for example, 
SABC (South African Broadcasting Corporation), HAART (highly active antiretroviral 
therapy), ADHD (attention deficit/hyperactivity disorder), etc.  
 
7.6 Supra-segmental features 

Supra-segmental features include the use of punctuation. Punctuation is part of 
orthographic rules and therefore could be language specific. It is possible that where 
there are commas in English, such punctuation would be different in isiZulu. In 
instances where inverted commas are used, this poses a problem in translation. For 
example, a noun in English is placed within inverted commas, whereas when it is 
translated into isiZulu using the borrowing technique, this noun will have a prefix. 
The question is, Where do the inverted commas go? 
 
Example 6: Text with words in inverted commas 

“This study applies the concept of ‘nostalgia’ as a complex conceptual and analytical 
tool within recent debates in postcolonial literary study. In my investigation, I draw 
especially on Boym’s (2001) distinction between ‘restorative’ vs ‘reflective’ nostalgia, 
as well as on Medalie’s (2010) differentiation between ‘evolved’ vs ‘unreflecting’ 
nostalgia. I have also made intensive use of related postcolonial concepts – such as 
‘space and identity’ and ‘trauma and haunting’ – to inform my analysis” (Cornelius, 
2019, College of Humanities). 
 

The text above is a good example of text with words containing inverted commas. The 
reason why these words are in inverted commas is known to the author and the 
supervisor, who are unfortunately not part of the translation team. 
 
8. Results: Modified model for translation  

In the discussion above, it is clear that a number of decisions were necessarily taken 
as more and more translation cycles occurred. The latest model (modified from that 
described in section 4 above) used in the translation of abstracts as part of the 
intellectualization of isiZulu initiative is presented in Figure 2. 
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Figure 2: Modified UKZN translation of doctoral abstracts model 

 
Figure 2 shows the modified model. This model also starts with a three-day retreat. In 
addition to the translators, editors, and ULPDO staff, the technical content team is also 
invited for consultation. On Day 1, the editors lead the discussion by giving feedback 
on editing and highlighting areas of concern. This is followed by open discussion by 
the entire team focusing on challenges experienced during the previous cycle. These 
challenges are discussed and the technical content team also contributes. The rulebook 
gets updated by the editors as per the discussions and decisions taken. Just like in the 
previous model, the latest version of the rulebook as well as other new resources, such 
as glossary lists, are shared. The ULPDO then allocates batches to translators and the 
translation begins. The technical team and the editors are consulted continuously over 
the three days. Translators are encouraged to go through their batches and to consult 
with the technical team and editors. Translators translate their abstracts and finish in 
their respective spheres. From here, the model is the same as the one presented in 
Figure 1.  
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9. Conclusions  

This paper argues that numerous intricacies exist in the translation of academic texts. 
This is exacerbated when translating between English and isiZulu, simply because 

English and isiZulu belong to different language families and are thus different both 
linguistically and lexically. The paper promotes the use of Nord’s translation-oriented 
source text analysis model during the median stage of the translation process as a way 
of mitigating the challenges of translating across language families. It also 
demonstrates how this model assists in revealing common challenges of translation in 
academic contexts and how such challenges can be addressed. The scarcity of 
academic concepts in indigenous languages is often cited as the biggest challenge in 
the translation of academic and/or technical texts. UKZN’s diverse initiatives to 
promote the intellectualization of isiZulu are a great enabler in promoting the 
successful translation of abstracts from English into isiZulu. The terminology 
development process has produced glossary lists for a number of academic 
disciplines, and such lists are an invaluable resource during the translation process, 
that is, they address the issue of the lack of vocabulary. Moreover, having an office 
and experts available who are dedicated solely to this cause is important as this office 
also attends to the administration involved in the entire intellectualization process. 
Allowing this team to exchange views on the challenges faced via an iterative process 
produces more robust results. The paper presents the model used by UKZN in 
translating doctoral abstracts as a contribution towards the implementation of the 
UKZN Language Policy and intellectualization of isiZulu. It also describes common 
problems (the twists and turns) faced by translators and suggests potential solutions 
to address them. 
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Abstract  
The study’s main focus was to investigate the e-leadership perspectives on new 
educational technologies that were deployed/implemented during Covid-19 and 
whether it helped close the digital divide in South African public universities. The 
study adopted a systematic review to achieve the study objectives. The findings 
showed that access to appropriate technology and internet speed or even access to the 
internet at all was a significant challenge, reflecting, again, deep inequalities between 
students, especially in rural communities. Some institutions of higher education were 
forced to close due to a lack of access to technology. The study results revealed that 
higher education institutions had to navigate the storm of Covid-19 through various 
means, such as migrating their courses online, taking different measures in their 
administration processes, and prioritizing their responsibilities. The results indicated 
that the majority of educators did not receive financial support for teaching and 
learning tools. Numerous opportunities came along with the introduction of the 
World Wide Web, one of which is electronic learning. The study’s findings also 
showed that post-Covid-19, institutions of higher education have made steady 
progress in implementing hybrid and blended teaching and learning. In conclusion, 
institutions of higher education should embrace a culture of change, using the 
post-Covid-19 moment as an opportunity to experiment and innovate to meet the 
changing needs of their students, including the rural ones, to bridge the gap. 
 
Keywords: Covid-19, digital divide, education technologies, higher education, South 
Africa. 
 
1. Introduction  
Nearly all South African state institutions have relied on face-to-face instruction since 
the inception of higher education, from the age of colonization to the era of 
decolonization (Mgqwashu, 2020). Jansen (2004) contended that face-to-face learning 
is thought to be traditional and excludes students’ experiences because it takes place 
with the lecturer depositing knowledge for students in a delineated classroom, using 
traditional methods (lecturer-centred) and traditional resources such as textbooks, 
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chats, chalkboards, and others. It has been a challenge for higher education 
institutions (HEIs) around the world to explore educational technology to increase 
access to education and learning outcomes while also enhancing social progress and 
quality of life. The adoption of technology, particularly during the Covid-19 
pandemic, has brought to light the terrible gap in digital literacy that exists not only 
in South Africa but also in many developing nations. In higher education, digital 
literacy is regarded as a crucial skill that students must demonstrate and use to view 
digital content on a variety of digital devices. 
 
Additionally, a global publication by WAHED showed that Covid-19, the breadth of 
the digital divide, and the socio-economic disparities sustain obvious discrepancies 
among countries (Atherton, 2020). It is crucial to take into account policies at the 
national and institutional levels that aim to achieve fairness in higher education for 
students from low-income families, female students, and members of racial and ethnic 
minorities. This applies to both HEIs and the students themselves. In South Africa, the 
pandemic has hastened the long-standing concerns of tuition affordability, perceived 
exclusivity, and issues of access and change. Professors and students urgently need to 
be proficient in online teaching and learning. 
 
Some public universities in South Africa tried online learning during the 
#FeesMustFall demonstrations in 2016–2017 (Mavunga, 2019). HEIs in Qatar have 
been increasing their capacity for virtual education due to the blockade that had been 
endured. Students from disadvantaged populations struggle more than usual in 
developing nations. Opportunities for online learning are expected to be severely 
limited in poor countries with limited internet access and inadequate broadband 
capability, especially in rural regions. 
 
Recently, the practice of leadership in the virtual realm has become an important part 
of the daily work of managers. The use of new forms of communication technologies 
together with the geographical expansion of the activities of firms has increased the 
need to lead via digital channels (Darics, 2020). Responding to these changes, 
organizational scholars have introduced the concept of “e-leadership” to refer to those 
leaders who conduct many of the processes of leadership largely through electronic 
channels (Zaccaro & Bader, 2003). The word “leader” is a very familiar term. The shift 
in the economy has opened up a window for a new word, “e-leader”, thanks to 
technological advancement. 
 
From an academic point of view, even if the call for the study of the relationship 
between technology and leadership was initiated quite a long time ago (Avolio et al., 
2015), the discussion on how leadership has been affected by the digital revolution has 
so far not been adequately developed, as would be reasonably expected. Indeed, while 
the practice of e-leadership is expanding rapidly (Van Wart et al., 2019) and inevitably, 
either due to the technology itself or the role leadership is expected to play in 
organizations, the academic contribution to the field is still limited (Venkatesh, 2013). 
In recent years, different constructs such as “digital leadership” have been included 
in the debate and considered synonymous with e-leadership (House, 1999). While the 
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term e-leadership started to become popular in the early 2000s, the term “digital 
leadership” is a relatively recent one in the domain investigating the relationship 
between leadership and new technology at work. Indeed, according to our research 
carried out on the Web of Science (WOS), 67 out of a total 89 academic works produced 
in the last 20 years were published in the period 2016–2020 (Johnson, 2020). 
 
E-leadership is the practice of using technology for all leadership-related tasks and 
activities. Therefore, the operating environment is the primary distinction between the 
traditional leader and the e-leader. The observed transition to remote working and the 
emergence of e-leadership has been significantly influenced by the Covid-19 
pandemic. Leadership in educational institutions have worked hard to establish ways 
to ensure that students can continue their studies despite the crisis and social isolation 
during the Covid-19 pandemic (Moloi & Salawu, 2020). An enormous push towards 
online learning has resulted from this. In many instances, to ensure that investigations 
continue, technological solutions have been promptly adopted to combat prevailing 
challenges. According to Moloi and Salawu (2020), the adoption of instructional 
technology, however, has been extremely slow and inconsistent in South Africa’s 
public university sector. Recent years have seen a growing ubiquitous dispersion of 
information and communication technologies (ICTs) that are fundamentally altering 
student learning, which has presented leadership inside public universities with a 
problem. Consequently, the support of these technologies is fostering further 
leadership development. 
 
To understand how new educational technologies have impacted their HEIs, faculties, 
and ultimately their students’ learning, many writers around the world have chosen 
this topic as their main research priority (Marshall & Taylor, 2015). However, the 
scholarly discussion on the effectiveness of educational technology by Castaneda and 
Selwyn (2018) has been more circumspect and has cautioned against uncritical trends 
towards digitalization. Global scholars generally concur that technology may expand 
information access, but suppliers frequently fall short of their claims. 
 
According to a global assessment released by the Council of Europe in 2021, 
technology cannot be the lone answer. First, there is unequal access to technology. 
According to Sehoole (2020), the pandemic has “revealed fault lines of inequalities” both 
in society and in HEIs “in some regions of the world, for example in South Africa, and 
elsewhere in Africa”. Some students were unable to participate in online learning 
because they lacked the necessary equipment, electricity, and internet access. Some 
HEIs in other nations, such as Brazil, have chosen to stop all of their teaching activities 
rather than move them online because they realized that only a very small portion of 
their student population would have access to infrastructure that would allow for 
high-quality online learning  (Knobel, 2020). Additionally, instructors need to obtain 
the proper training because pedagogy needs to be thoroughly rethought, which calls 
for significant time and resource commitments. 
 
The argument that “education is broken and should be mended by technology” has a lengthy 
history (Teras & Suoranta, 2020). Technologization, or forcing deeper societal issues 
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and challenges on education, is closely related to educationalization, or forcing every 
conceivable problem onto technology. One should be aware that, depending on their 
point of view, the phrase “education is broken” might indicate multiple factors. The 
introduction of internet-based learning and digital tools into the classroom has 
fundamentally altered how instructors and students acquire, create, and share 
information. HEIs have developed into enormous bureaucratic organizations where 
much time is required to execute a new idea and where learning management systems 
must deal with the learning. The study’s main focus was to investigate the 
e-leadership perspectives on new educational technologies that were 
deployed/implemented during Covid-19 and whether they helped close the digital 
divide in South African public universities. The objectives of the study included: 
i) identifying the challenges and opportunities of new education technologies induced 
by the Covid-19 pandemic in HEIs in South Africa; and (ii) assessing the place of the 
Covid-19-induced new education technologies in the post-Covid-19 reality in HEIs in 
South Africa.  
 
1.1 Theoretical Framework  
As defined by Vinz (2022), “[a] theoretical framework is a foundational review of existing 
theories that serve as a roadmap for developing the arguments that will be used in your 
research.” Theories are developed by researchers to explain phenomena, draw 
connections, and make predictions. A theoretical framework explains the existing 
theories that support the research, showing that the work is grounded in established 
ideas (Vinz, 2022). In other words, the theoretical framework justifies and 
contextualizes later research and is a crucial first step for a research paper, thesis, or 
dissertation. A well-rounded theoretical framework helps to set the researcher up for 
success in the research and writing process (Aucejo et al., 2020). This study adopted 
the activity theory model as theoretical framework to illuminate the many factors of 
e-leadership perceptions on new educational technologies deployed/implemented 
during Covid-19. 
 
1.1.1 Activity theory  
Activity theory is a well-established and studied theoretical framework by Engeström 
(1987), grounded in a century of work by both German philosophers and Russian 
psychologists, including Vygotsky (1978) and Leontyev (1981). Hashim and Jones 
(2000) interpreted activity theory as a theoretical framework for the analysis and 
understanding of human interaction through the use of tools and artifacts. According 
to Murphy and Manzanares (2013), “Activity Theory is a tool that can help make sense of 
the complex changes taking place in higher education because of the integration of technology.” 
They further argued that, unlike other theories, it allows for a focus that includes 
elements in the social, cultural, and historical setting in which the technology is used. 
In addition, it supports consideration of the practices of individual students and 
educators as well as practices at the institutional level. Furthermore, activity theory 
perspectives on technology in higher education present a compelling theory that will 
be useful for researchers, academics, policymakers, administrators, and instructors 
interested in understanding and controlling the shifts that are occurring in education 
due to the integration of technology (Murphy & Manzanares, 2013). This research 
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investigates the activity theory framework to assist in shifting the focus from 
examining the usability of new technologies to examining their sociability. 
 
This study considered activity theory by adopting the new education learning 
technology as the “tool” in the community of an HEI. The “subject” considered is the 
student and the “object” the purpose of the task, and the desired “outcome” is more 
learning for the student. The activity system was drawn by taking the perspectives of 
e-leadership that considers the “community” leaders from both ICT and teaching and 
learning environments within public universities. These concepts allow the researcher 
to explore the consequences and examine different outcomes that have been 
influenced by the interaction between features of the learning situation. In other 
words, activity theory views the core as “a dialectic process between subjectivity and 
objectivity, learning and doing, individual and collective, technical and social, and also tacit 
and explicit knowledge” (Crawford & Hasan, 2006). 
 
Many researchers in education, information systems, and humanities have found that 
activity theory provides a worthwhile framework for understanding their field of 
study. Activity theory is useful because it describes activities as hierarchical and 
provides a model for decomposing activities into actions and operations. It insists that 
activity is mediated by tools, which helps to explain relationships between the user 
and the tool. Activity theory views activity not as a simple individual action but as 
being culturally and historically located. In other words, activity theory stems from its 
fundamental view of purposeful activity in a cultural-historical context as the 
fundamental unit for the study of human behavior. Activity theory is an approach 
which underpins the complex and dynamic human problems of research and practice. 
Hence, activity theory is geared towards a practice which embodies a qualitative 
approach that offers a different lens for analyzing processes and outcomes. 
 
2. Methods and materials  
This study mainly used the literature review approach, including document analysis 
and conceptual analysis of secondary sources of data, which included several 
peer-reviewed journal articles and reports. The sources for the systematic literature 
review were obtained using documents, images, or artifacts that provide first-hand 
testimony or direct evidence concerning a historical topic under research 
investigation. For this study, the literature sources explored and studied for the 
systematic literature review included electronic publications of reports, theses, 
conference proceedings, company reports, and government publications. The search 
was based on keywords taken from the objectives of the study, including Covid-19 
and education, higher education, e-leadership, new education technologies, and 
e-learning. During the search process, an estimated 60 articles related to Covid-19 and 
general education were extracted from the internet. First, only the title and abstract of 
papers were reviewed for selection purposes, after which we then read and analyzed 
the full texts. 
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3. Results  
The results were themed according to the objectives of the study. These were: (i) to 
identify the challenges and opportunities of new education technologies induced by 
the Covid-19 pandemic in HEIs in South Africa, and (ii) assess the place of the 
Covid-19-induced new education technologies in the post-Covid-19 reality in HEIs in 
South Africa. 
 
3.1 The Covid-19 pandemic and impact on higher education 
Research conducted within South African higher education by Mkhize et al. (2020) 
focused on the impact of Covid-19 on higher education, specifically from a curriculum 
perspective. The research echoed that institutions were required to “save the academic 
year” and notably to ensure “no student is left behind” despite Covid-19 disruptions 
(Mkhize et al., 2020). As reflected by UNESCO, “9.8 million African students were 
experiencing challenges due to institutions being closed. The transition to online mode was not 
feasible as only 24% of the population had access to the internet” (Mkhize et al., 2020). This 
raised further concerns in emergency remote teaching and learning, where economic 
disparities created an obvious digital divide. 
 
3.2 Challenges of new education technologies induced by Covid-19  
Covid-19 in 2020 was the first pandemic to strike with virulence in modern times 
(Tourish, 2020). Educational organizations encountered an immediate shift in their 
systems and practices to address the disruptions and disjuncture that the pandemic 
created. Educational leadership and management, with its inherent challenges (Arar 
et al., 2021), “becomes a more stressful and challenging task at times of crisis.” Universities 
have also had to navigate this storm through various means, such as migrating their 
courses online, taking different measures in their administration processes, and 
prioritizing their responsibilities (Tourish, 2020). Yet, such turbulence (Gross, 2014) 
and crisis require a rapid response (Gurr & Drysdale, 2020) from educational leaders 
through certain capabilities and skills. This unforeseen crisis has had adverse 
implications on HEIs, whereas HEI management is inherently a problematic domain 
(Drew, 2010). 
 
Transitioning from traditional face-to-face learning to online learning can be an 
entirely different experience for learners and educators, which they must adapt to 
with little or no other alternatives available. The education system and the educators 
have adopted “education in emergency” through various online platforms and are 
compelled to adopt a system that they are not prepared for (Kgari-Masondo & 
Mkhabela, 2020). During the time of the Covid-19 outbreak, globally, different modes 
of blended learning in emerging hybrid classrooms were already seen. 
 
The global lockdown of educational institutions was a result of the coronavirus 
pandemic that forced many institutions to rethink the mode of delivering their course 
offerings (University of KwaZulu-Natal, 2020). Sun et al. (2008) reported the 
significance of online learning in that it avails knowledge to users regardless of time 
restrictions and geographic proximity, although most students unfortunately might 
not have access to an internet connection as they come from disadvantaged rural 
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communities. Williams and Goldberg (2005) documented the benefits of online 
learning but raised the concern that it continues to exclude students from 
disadvantaged communities. 
 
The research conducted by Kgari-Masondo and Mkhabela (2020) depicted the 
inequality stemming from historically colonial and apartheid governments that 
divided HEIs racially. The impact of these inequalities prevents some students from 
either accessing, participating in, or succeeding in areas where others flourish. Ruswa 
(2019) noted that although there have been efforts to address inequalities in South 
Africa, not much has been done to address inequalities concerning students in higher 
education. Therefore, this research studies the impact of the new education 
technologies that were deployed/implemented during Covid-19 and whether they 
bridged and/or further divided learning. 
 
Mamphiswana and Noyoo (2016) stated that many previously disadvantaged 
institutions are geographically located in deep rural areas and homelands and are 
inadequately resourced. According to Badat (2012), literature on the current status of 
transformation in higher education depicted that transformation is slow and that 
social, political, and economic discrimination and inequalities of a class, race, gender, 
institutional, and spatial nature profoundly shaped, and continue to shape, South 
African higher education. Further research conducted by Tinto (2013) captured the 
context that most African students in South Africa were faced with challenges during 
the current pandemic crisis that has hit the world. Hence, this research study needs to 
understand the full impact of the new educational technology and the impact on 
student learning under conditions of poverty under which many students live, think, 
and learn while studying and how these conditions affect their academic success. 
Jordan (2020) reported that many students living in rural areas lack basic 
infrastructures such as electricity, water, smart devices, and internet connectivity and 
this had a negative impact on student learning. UNESCO (2020) indicated that African 
students from disadvantaged backgrounds were most affected by the Covid-19 
pandemic. Jones et al. (2008) outlined that it seems as if HEIs are not willing to 
accommodate students from disadvantaged backgrounds. Machika and Johnson 
(2015) also reiterated that it is important for universities to understand the needs of 
students who are poor to best support their academic needs. This suggests that, within 
the context of the coronavirus, HEIs have to ensure that no students are left behind in 
order to ensure social justice and the non-disposal of students due to the social context, 
which can impede them from engaging in online learning (Kgari-Masondo & 
Mkhabela, 2020). 
 
Opportunities of new education technologies induced by the Covid-19 pandemic 
The use of suitable and relevant pedagogy for online education may depend on the 
expertise on and exposure to ICT for both educators and learners. Some of the online 
platforms used so far include unified communication and collaboration platforms, 
such as Microsoft Teams, Google Classroom, Canvas, and Blackboard, which allow 
teachers to create educational courses, training, and skills development programs 
(Tourish, 2020). These platforms include options for workplace chat, video meetings, 
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and file storage, which keeps classes organized and makes work easy. They usually 
support the sharing of a variety of content formats, such as Word, pdf, and Excel files, 
audio, video, and many more. These also allow the tracking of student learning and 
assessment by using quizzes and the rubric-based assessment of submitted 
assignments.  
 
The role of new education technologies induced by the Covid-19 pandemic in 
higher education institutions 
The study again espouses the new education technologies that were induced by 
Covid-19 that influenced the e-learning system usage in a less digitalized economy. 
The literature review also revealed that “academic innovativeness” and 
“technological growth & development” have a significant mediating effect on the 
relationship between the Covid-19 pandemic and the adoption of e-learning 
strategies. Globally, the novel coronavirus (Covid-19) has arguably brought more 
meaning to the “e-learning revolution” (Welsh et al., 2021). Numerous opportunities 
came along with the introduction of the World Wide Web, one of which is electronic 
learning (e-learning). As cited in Adzovie et al. (2020), transmitting information and 
instruction over an intranet or the internet to people using computer network 
technology is referred to as e-learning. Tavangarian et al. (2004) also defined 
e-learning as  

“all forms of electronically supported learning and teaching, which are procedural and 
aim to effect the construction of knowledge concerning individual experience, practice 
and knowledge of the learner. Information and communication systems, whether 
networked or not, serve as specific media to implement the learning process.” (p. 274) 

 
There is extant literature on the relevance and need for e-learning solutions. Bhuasiri 
et al. (2021) therefore stated that there is no doubt that e-learning solutions have been 
applied in most jurisdictions as backup or alternatives to face-to-face classroom 
learning. 
 
According to Valverde-Berrocoso et al. (2021), the educational integration of ICT has 
been put to the test because of the need to implement emergency remote education as 
a result of Covid-19. Furthermore, the research objective of the study was to describe 
the educational integration of ICT and the teacher education model to obtain evidence 
that contributes to understanding the phenomenon. The results revealed the most 
frequent types of teaching practice with ICT and the spaces where digital technologies 
are commonly used. Various weaknesses can be identified in digital competence 
among teachers, as well as in the initial/continuing training model, which contributes 
to the understanding of the difficulties encountered during “emergency remote 
education”. Participation in ICT didactic innovation projects and the performance of 
ICT coordination are associated with more experiential training. 
 
Place of Covid-19-induced new education technologies in the post-Covid-19 reality 
in higher education institutions  
HEIs need to take care when reintegrating staff and students on campus. It would be 
important to have a clear return-to-work strategy with the necessary emotional and 
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social support offered to students and staff. While many universities were still 
thinking of blended and online learning approaches, the Covid-19 pandemic fast-
tracked learning and the execution of remote emergency learning and online learning 
over several years (Srivastava, 2020). Academic staff demonstrated resilience by fast-
tracking online teaching and learning, administrative staff adapted by employing 
online processes, and students adapted by upskilling and using laptops and software 
to facilitate learning. 
 
New technologies can improve this ecosystem, while at the same time reconfiguring 
it in a disruptive manner. Consideration of the impact of the pandemic on education 
and training in South Africa confirms the validity of this view. Many invaluable 
lessons have been learned from the pandemic. Looking at what has happened and 
may still happen through a positive, future-oriented lens suggests that what has been 
gained as a result of the pandemic outweighs what has been lost. While tertiary 
training institutions had been making steady progress in implementing hybrid and 
blended teaching and learning over the past few years, only a handful of learners, 
predominantly at private schools, were introduced to this new mode of teaching and 
learning. Given the need to educate learners in a way that equips them with the skills 
to succeed in occupational contexts in the Fourth (and Fifth) Industrial Revolution(s), 
the progress that has been expedited by the pandemic should be welcomed. Maree 
(2020) revealed the need for life-purpose counselling and emphasized the importance 
of helping traumatized learners understand that career-life journey arcs rise and fall 
repeatedly. In addition, that each rise and fall comprises yet another transition that 
needs to be negotiated has been emphasized like never before (Bunting, 2020). Instead 
of deploring what has happened and yearning for a world that either no longer exists 
or is disappearing, we are now in a much better position to embrace the future and 
understand and accept that change is the actual and only “normal” – not some “new 
normal”. 
 
An interesting share by the University of Johannesburg, Vice Chancellor Prof Tshilidzi 
Marwala highlighted the nexus between business, technology, and transformation 
within higher education (Marwala, 2022). He addressed key strategies to invest in 
human capacity in 4IR, for higher education to understand the relevant tools for 
virtual reality, and to prioritize a national artificial intelligence center to address and 
contextualize machine learning in our education curriculum. The key strategy to be 
explored is to address unemployment through technology to create wealth and to 
invest technology learning in production. Teaching and learning must invest in 
technology literacy and infuse ethos of technology in academia. As a developing 
country, South Africa needs to invest in 4IR infrastructure and law and policy 
regulators must advance technology inclusivity.  
 
According to the Vice Chancellor Survey of 2021 (PWC, 2021), 14% of the respondents 
still did not have access to internet connectivity, technological devices, and data, and 
these were primarily students from remote areas. Furthermore, to overcome these 
challenges, universities may need to look towards increased investments from the 
government or private sector to ensure that no student is left behind. A report 
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published by Amazon Web Services (AWS, 2020) highlighted that teaching models 
are changing and forcing universities, colleges, and schools to adjust their business 
and financial models. Declining enrollments, rising health and safety costs, a decline 
in student enrollment, and cuts in public funding are posing new financial challenges 
for educational institutions across the world. Despite these challenges, educational 
institutions have an opportunity to innovate and thrive in this era of rapid change and 
uncertainty. New technologies are increasingly demonstrating how they can enhance 
student outcomes, make teaching more effective, and drive collaboration and 
engagement. To reap the full benefits of technology, educational institutions should 
embrace a culture of change, using this moment as an opportunity to experiment and 
innovate to meet the changing needs of their students. 
 
4. Conclusions  
The study investigated the e-leadership perspectives on new educational technologies 
that were implemented during Covid-19 and whether it helped close the digital divide 
in South African public universities. We conclude that access to appropriate 
technology and internet speed or even access to the internet at all was a significant 
challenge, reflecting, again, deep inequalities between students, especially those in 
rural communities. Some institutions of higher education were forced to close due to 
a lack of access to technology. We also conclude that post-Covid-19 institutions of 
higher education have made steady progress in implementing hybrid and blended 
teaching and learning. In conclusion, HEIs should embrace a culture of change, using 
the post-Covid-19 moment as an opportunity to experiment and innovate to meet the 
changing needs of their students, including the rural ones, to bridge the gap. 
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Abstract  

Understanding how the mill load behaves is crucial for enhancing ball mill 

effectiveness. This study aimed to create a discrete element method (DEM) model to 
simulate the motion charge in ball mills and to analyze how the simulation material 
properties affected the load behavior. The steel balls were modelled as a collection of 
distinct particles, each of which was subject to Newton’s laws of motion and tracked 
in a Lagrangian manner. Hertzian contact law was used to describe inter-particle 
collisions. Then, this numerical model was coded using the open-source C++ program 
LAMMPS Improved for General Granular and Granular Heat Transfer Simulation 
(LIGGGHTS) to mimic laboratory and pilot-scale ball mills. The load positions 
measured from the DEM simulations were compared to the published experimental 
data and empirical models of comparable laboratory and pilot-scale experiments to 
validate the findings. The angular shoulder position ranged between 137° to 154° for 
the range of Young’s modulus of 0.5 to 1000 MN/mm2. Angular shoulder and toe 
positions had a variation of less than 10% from the laboratory and pilot-scale 
experimental data. The outcomes demonstrated a significant relationship between 
load position and material characteristics such as Young's modulus in DEM 
simulation. This preliminary model can be used for choosing the appropriate material 
parameters for ball mills both with DEM and coupled CFD–DEM multiphase 
simulations. This assessment concluded that material properties affect the load 
behavior in computer simulations of ball mills. 
 
Keywords: ball mill, computer simulation, discrete element modelling, LIGGGHTS, 
load position. 
 
1. Introduction  

Comminution refers to a set of operations widely used in the mining industry to 
fragment ore down to a sufficiently fine size. Comminution aims to liberate valuable 
minerals from waste constituents by breakage for easy subsequent beneficiation. 

253

2022 International Conference on Multidisciplinary Research 
https://doi.org/10.26803/MyRes.2022.21
 
 



Various devices are employed at different stages of comminution. For example, jaw 
crushers and breakers are used at the primary stages, while ball mills are ubiquitously 
employed at the tertiary stages. Ball milling is indispensable not only in mineral 
processing but also in other industrial sectors. Power-generation and 
cement-manufacturing plants are good examples of where ball mills are used in the 
pulverization of rocks, clinker, and limestone to micro-sizes (Cleary, 2006). The mill is 
charged with ore-bearing rock and spherical steel balls. The mill is allowed to rotate 
around a central axis such that grinding takes place by collisions between freely 
moving balls and rock particles.  
 
Comminution operations consume a substantial amount of energy and contribute 
significantly to the mine’s electricity bill. Milling alone typically accounts for between 
35% and 50% of the total mine operational costs. However, concordant studies have 
shown that less than 10% of the energy supplied to a ball mill is effectively spent on 
particle breakage. This demonstrates that milling is highly inefficient (Bouchard et al., 
2017; Cleary 2001; Curry et al., 2014; Kelly & Spottiswood, 1982). It therefore becomes 
important to intimately understand the processes internal to a ball mill for its efficient 
operation so that slight adjustments in ball mill designs and operation result in 
meaningful cost savings. 
 
There are two broad approaches to studying the internal micro- and macro-processes 
taking place inside a ball mill: experimentation and computer-based engineering 
simulation. The experimental approach involves the use of laboratory, pilot, and full-
scale ball mills for data collection. One advantage of experimentation is that actual 
measurements are taken under well-controlled operating conditions for enquiry. The 
problem, however, is that experimental testing requires costly measurement 
instruments that are expected to function in and around the aggressive milling 
environment. Computer-based engineering simulation can be used to gain insight into 
a ball mill at a fraction of the costs of experimental testing. Engineering simulation has 
been an integral part of ball milling research (Broseghini et al., 2016; Chenje, 2009; 
Cleary et al., 2006; Mori et al., 2004). Its main shortcoming is the need to calibrate the 
simulation model before it can be used. This calibration process is iterative and 
demanding yet necessary before simulation outputs are deemed valid.   
 
When developing a computer-based simulator, material properties play a key role in 
the performance of the simulator. Properties such as coefficient of restitution, and 
friction may impact the final behavior of simulated material. The coefficient of 
restitution has also been found to have a bearing on milling simulations (Boemer & 
Ponthot, 2017). On the other hand, varying Young’s modulus does not affect the bulk 
flow behavior of the granular material. However, varying its value changes the 
computational times enormously (Van Lew et al., 2015; Yan et al. 2015). It is still not 
clear how the choice of material properties affects the load behavior of a simulated 

ball mill.  
 
The purpose of this research was to develop a computer code capable of simulating 
the load behavior of a dry ball mill using an open-source package and to assess the 
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influence of various material properties on the dynamic load behavior. To address this 
challenge, dry milling was simulated using an open-source discrete element method 
(DEM) solver, and data on load position were compared to published experimental 
results. Experimental data from laboratory and pilot mills were used to validate the 
computer-based simulation model. This data and associated details on their collection 
were sourced from research articles (Katubilwa, 2013; Katubilwa & Moys, 2011; 
Mulenga, 2020; Mulenga & Bwalya, 2019; Mulenga & Moys, 2014).  
 
2. Numerical modelling of a dry mill  

DEM, a set of numerical techniques extensively used in modelling particulate systems, 
was applied to model the dynamic behavior of grinding media (Jahani, 2019; 
Jayasundara & Zhu 2022; Mhadhbi, 2021; Mishra & Rajamani, 1990, 1992; 
Radiszewski, 1999; Rajamani, 2000). The behavior of grinding media was modelled 
using the soft-sphere approach, which closely represents the practical behavior of the 
mill charge as compared to the hard‐sphere formulation. Each ball was treated as a 
distinct particle, governed by Newton’s Second Law of Motion applied at the center 
of mass of each particle (Equation (1). Euler’s Second Law of Motion was used to 
describe changes in angular momentum (Equation (2). In terms of describing the 
motion of balls in the ball milling system, the dense charge was assumed to experience 
long and multiple contacts between particles. Based on this, the DEM model was built 
around three assumptions. First, particles retain their original shape after a collision. 
Second, collisions are inelastic, instantaneous, and repulsive. Finally, collisions occur 
between a pair of particles at any point in time.  
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𝑑2�⃗⃗� 𝑖
𝑑𝑡2

= ∑ (�⃗⃗� 𝑡𝑖𝑗 + �⃗⃗� 𝑟𝑖𝑗)

𝑗∈𝐶𝐿𝑖

 𝑓𝑜𝑟 𝑗

= 1, … , 𝑁 

(2)   

 

Where 𝑓 𝑖𝑗
𝑝−𝑝

 is the sum of different forces that act on the particle 𝑖;  

𝑥𝑖 is the particle position;  
𝑣𝑖 is the translational velocity of the particle. 
 

Where ∑ 𝑓 𝑖𝑗
𝑝−𝑝

𝑗=𝐶𝐿𝑖
 is the sum of particle–particle interaction forces acting on 

particle 𝑖; 

𝑓 𝑖
𝑒𝑥𝑡

 is forces acting on particle 𝑖 due to external fields, such as gravitational, magnetic, 
or electromagnetic forces; 

�⃗⃗� 𝑡𝑖𝑗  represents tangential torque, produced by particle–particle collision; 

�⃗⃗� 𝑟𝑖𝑗  stands for rolling friction acting on particle 𝑖.  

 

Interaction forces were assumed to obey the Hertzian contact law, whereby each 
particle interacts with nearby particles through particle-particle contacts which are 
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formed or broken at each timestep (Chegeni, 2018). Consider two particles of radii 𝑅𝑖 
and 𝑅𝑗 that are approaching each other moving at velocities 𝑣𝑖 and 𝑣𝑗, as shown in 

Figure 1. Upon collision, they deform by a distance equivalent to their supposed 
overlap, as illustrated in Figure 1(c). The collision force is related to the normal (𝛿𝑛), 
tangential overlap (𝛿𝑡) and the relative velocity of particles (𝜈𝑟𝑛) by the proportionality 
factor of spring stiffness (𝑘𝑛) (Goniva et al., 2010). The contact force is expressed by 
Equation (3):  
 

 𝑓 𝑖𝑗 = (𝑘𝑛𝛿𝑛)�⃗� 𝑖𝑗 − (𝜂𝑛𝜈𝑟𝑛)�⃗� 𝑖𝑗 + (𝑘𝑡𝛿𝑡𝑡 𝑖𝑗 − (𝜂𝑡𝜈𝑟𝑡)𝑡 𝑖𝑗 
 

(3) 

Where 𝑘𝑛 and 𝑘𝑡 are the normal and tangential spring constants of linear spring, as 
defined by Di Renzo and Di Maio (2004), and 𝜂𝑛 and 𝜂𝑡 are the normal and tangential 
linear velocity damping coefficients; 
𝑣𝑟𝑛 and 𝑣𝑟𝑡 are the normal and tangential components of relative velocity; 

�⃗� 𝑖𝑗 and �⃗⃗� 𝑖𝑗 are the normal and tangential vectors between the centers of particles 𝑖 

and 𝑗.  
 

 

Figure 1: Particle contact and overlap: (a) particles approaching, (b) particles colliding and 
overlapping, and (c) deformed particles on contact 

 
2.1 DEM input parameters  

The material contact properties, such as Young’s modulus, coefficient restitution, 
coefficient of friction, and the timestep, were varied, as shown in Table 1.  
 

Table 1: Material properties 

Material property Range 

Young’s modulus (𝐸) (N/mm2) 0.50 – 1000 

Poisson’s ratio (𝜈𝑚) 0.03 – 0.30 

Coefficient of restitution (𝑒𝑛) 0.005 – 0.90 

Sliding friction coefficient (𝜇𝑠) 0.005 – 0.90 

Rolling friction coefficient (𝜇𝑟) 0.01 – 1 
 

In the simulations, the grinding media and mill parts were separately assigned 
material property values. This was done so that the properties of the mill material and 
grinding media could be varied independently. Ranges for the Young’s modulus and 
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Poisson’s ratio were established based on the assumption that the particles follow a 
soft-sphere modelling approach and recommended values used in similar studies 
(Chengeni, 2018; Mayank et al., 2015; Smuts, 2015). Typical properties of grinding 
media can be found in studies by Aldrich (2013) and Massola et al. (2016). Simulations 
were performed to determine the effects of varying each parameter on the load 
position. 
 
2.2 Selection of timestep 

 Particle movement in dense multiphase systems is not only affected by 
neighboring particles but also by distant particles (Smuts, 2015; Zhu et al., 2007). The 
Rayleigh method (Equation 4) was used to compute the critical timestep size ( 𝑡𝑅). The 
Rayleigh timestep is solely dependent on the particle properties, and thus will remain 
constant during the simulation for a given set of particle properties, simplifying the 
computation process (Kremmer & Favier, 2001). A numerical timestep of 0.2 𝑡𝑅 was 
applied in the simulations. This size of timestep allowed the disturbance to propagate 
between immediate neighboring particles only (Cundall & Strack, 1979; Li et al., 2005). 
  
 

  𝑡𝑅 =
𝜋𝑟𝑖

(0.1631𝜈𝑖 + 0.8766)
√

𝜌𝑖

𝐺𝑖
 

(4) 

  
 Where 𝐺𝑖 is the shear modulus of the particle given by: 
  
 

  𝐺𝑖 =
𝑌𝑖

2(𝜈𝑖 + 1)
 

(5) 

 
Here, 𝜈𝑖  is the Poisson's ratio, 𝑌𝑖 the Young’s modulus, and 𝜌𝑖  the density of the 
particle. 
 
2.3 Experimental conditions for DEM simulations 

Figure 2 depicts snapshots of the laboratory and pilot mills and their respective 
rendering.  
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Figure 2: Rendering of mill geometries  

 
2.4 Procedure 

Simulations were run using a custom virtual Linux®-based, Ubuntu 20.04 LTS 
machine hosted on a Windows® Dell Precision M6700 personal computer, with Intel® 
Core (TM) i7-3740QM Quad (four-core), 8 logical processers, 2.4 GHz, and 16 GB 
RAM. The mill geometry was developed using Blender version 2.9, an open-source 
and CAD software. The files were then exported as .stl format and read into 
LIGGGHTS for simulation purposes. Converting the Blender files to .stl files has the 
advantage that this format describes the surface geometry only. Attributes common 
to other CAD models, such as color, texture, and material types, are not represented 
in the .stl file of this mill. This feature also allows one to set suitable material properties 
for various scenarios under investigation in the input script. LIGGGHTS, an open-
source DEM solver, was used to simulate the dry milling experiments. 
 

Mill set up and experimental conditions provided by Katubilwa (2013) using the pilot 
and laboratory mills were used as a basis for the simulation conditions. Dimensions 
of the mills and experimental conditions are presented in Figure 2. The pilot mill was 
loaded with grinding media balls, and the mill speed was then varied from 24.6% to 
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106.1% critical. To assess the influence of DEM input parameters on the behavior of 
the mill charge, material properties were varied one at a time and the shoulder and 
toe angular positions recorded. These simulations were performed at 20% ball filling 
and mill speed of 67% critical. 
 

3. Results and discussion 

The toe and shoulder angular positions were measured with 12 o’clock position as 0o 
in an anticlockwise direction, as shown in Figure 3.  
 

 

Figure 3: Pictorial depiction of shoulder and toe position measurement 

 
In this study, Young’s modulus was varied, while all other material properties (i.e., 
friction coefficient) and operational factors (e.g., mill speed, ball filling, and lifter 
configuration) were held constant. The lower limit and the upper limit were chosen to 
be 0.5 and 1000 MN/mm2, respectively. These values were guided by the acceptable 
Young’s modulus limits for the soft-sphere approach used in this work. A LIGGGHTS 

value above 1000 MN/mm2 automatically assigns the hard-sphere approach to the 
simulation. Varying the Young’s modulus influences the choice of the timestep for a 
particular simulation, as presented in Equations (4) and (5). To maintain the stability 
of the simulations, a different timestep had to be selected for simulations at Young’s 
modulus greater that 500 MN/mm2. Table 2 shows the variation of the Young’s 
modulus on the Raleigh times (𝑡𝑅), 20% of Raleigh times (0.2𝑡𝑅), the selected timestep, 
and measured shoulder and toe positions. 
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Table 2: Effects of varying Young’s modulus on Raleigh, simulation times, size of 
timesteps, and angular load position 

Young's 
Modulus 
(MN/mm2) 

𝒕𝑹(s) 𝟎. 𝟐𝒕𝑹(𝒔) Timestep 
(s) 

Simulation 
time (s) 

Lab mill Pilot mill 

     𝜃𝑇(o) 𝜃𝑆(o) 𝜃𝑇(o) 𝜃𝑆(o) 

0.5 0.0067 0.0013 0.0001 1792.4 137.3 294.4 136.1 296.3 

5 0.0021 0.00042 0.0001 1806.1 149.1 298.6 147.3 297.5 

500 0.0007 0.00013 0.0001 2712.5 149.5 298.7 148.7 310.8 

5000 0.0002 0.00004 0.00001 6816.6 153.3 303.5 155.2 305.6 

1000 0.0002 0.00004 0.00001 6603.5 154.6 302.9 154.8 307.6 

 
From Table 2 it can be observed that increasing the Young’s modulus results in an 
increase in the Raleigh times. For values of Young’s modulus between 0.5 and 
500 MN/mm2, a timestep of 0.0001 s was chosen, because it is within the 
recommended 0.2𝑡𝑅 (Norouzi et al., 2016). Decreasing the timestep increased the 
overall simulation times. At 0.5 MN/mm2, it took about 30 minutes to run a 
simulation, while at 1000 MN/mm2, about 2 hours to complete the simulation.  
 
3.1 Effects of Young’s modulus on the angular load position 

The results presented in Table 2 show that both the toe and shoulder angles slightly 
increased with increasing Young’s modulus for both laboratory and pilot mills. The 
toe angular position increased from about 137o to 155o as the modulus of elasticity was 
varied from 0.5 to 1000 MN/mm2. On the other hand, the shoulder position increased 
from 296o to 310o and then decreased when the modulus of elasticity values were 
increased beyond 50 MN/mm2.  
 
The results support the theory that material properties affect the behavior of a 
DEM-simulated dry mill. First, the results showed that the modulus of elasticity 
affects the choice of timestep and overly the simulation time. This happens because 
when one decreases the timestep, more computational steps are performed for a 
specified time period. Thus, the choice for the Young’s modulus is a trade-off between 
computational time and the accuracy of the simulation. To economically manage 
computational times, each simulation run was allocated a maximum of 2 hours. This 
provided guidance in selecting the suitable timestep, thus modulus of elasticity. 
Furthermore, during the study, it was observed that the Young’s modulus value must 
be set reasonably close to that of the actual material and a critical value. This critical 
value is the point at which the results of the model deviate significantly from reality 
(Zhai et al., 2020). Typically, grinding steel balls has a modulus of elasticity ranging 
from 0.35 to 0.55 MN/mm2, which is why selecting a value closer to the true material 
value makes much sense.  
 

260



3.2 Effects of coefficient of friction on load position 

The effects of the rolling friction coefficient (𝜇𝑟) and sliding friction coefficient (𝜇𝑠) on 
the load position were assessed. The coefficient of rolling friction is dependent on the 

radius of the rolling object, deformation of the grinding media, and the toughness of 
the surface. Rolling friction, on the other hand, takes place when an object rolls on a 
surface. In this light, the effect of the rolling friction coefficient (𝜇𝑟) was assessed in 
the DEM simulation using the pilot mill shell. Similar conditions of 20% ball filling 
and 67% of the mill critical speed were applied. Increasing 𝜇𝑟 results in a 
corresponding increase in the angular load position. When torque is applied to a 
stationary mill charge, static rolling friction holds back the charge motion. When 𝜇𝑟 
increases, this resistive force that slows down the motion of rolling charge also 
increases. This explains this trend shown in Figure 4(a). 
 
The coefficient of sliding friction (𝜇𝑠) varied from 0.005 to about 1.5. The shoulder 

position increased from 285 to 323. There was a notable bump when the values of 𝜇𝑠 
were 0.1 and 0.5 for both the shoulder and toe positions. This might be an indicator 
that there is a significant frictional force acting on the grinding media. This increased 
resistance to sliding results in media sticking to the mill shell. In general, increasing 
the value of 𝜇𝑠 results in an increase in the shoulder and toe positions. At very low 
values of 𝜇𝑠, around 0.005 slip conditions exist because the mill charge slips and 
remains almost stationary when the mill rotates. It becomes impossible to measure the 
toe and shoulder positions at such low values.  
 
3.3 Effects of coefficient of restitution on load position 

The values of the coefficient of restitution (𝑒𝑛) were systematically varied from 0.001 
to 1 and the effect of this variation on the load position was assessed. Figure 4(c) 
illustrates the results obtained from this simulation. The coefficient of restitution 
seems not to have had any meaningful influence on the angular position. The load 
angular position remained constant between 250o and 256o for the shoulder and 
between 157o and 163o for the toe. The solid line with crosses indicates that changing 
the coefficient of restitution statically does not affect the angular load position. Thus, 
the value 0.6 for  𝑒𝑛 was selected. This value is similar to the coefficient of restitution 
for the actual steel balls. Similar studies have recommended a value of between 0.4 
and 0.75 (Dong & Moys, 2002; Katubilwa, 2013; Mishra & Rajamani, 1992). 
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Figure 4: Comparison of DEM simulation and experimental shoulder and toe positions as 
mill speed was varied 

 
4. Conclusions 

Angular load position was compared with data from pilot and laboratory mill 
experiments. In this study, material properties were also accessed to determine their 
effects on the load position. The methodology for the development of a DEM 

numerical model for the dry mill was described. The model was tested to assess its 
behavior concerning the load behavior of a dry mill. The results from the DEM 
simulation are a good fit for laboratory and pilot-scale experiments. Accurate 
representations of the known dry milling conditions were achieved even though 
deviations from experimental data were observed at high mill speeds. The 
preliminary behavior of the DEM model is reasonable and follows some good trends. 
However, work still needs to be done to refine it further. In particular, the effects of 
various contact models on load behavior still need to be fully explored. Once the 
development and validation of the model have been completed, it will provide 
interesting insights into the load behavior of dry mills and provide a platform to 
explore the load behavior in wet ball mill environments. 
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Abstract  
Teacher effectiveness plays an important role in the teaching and learning processes 
as aspects of education. The purpose of this study was to investigate the effectiveness 
of grade 9 mathematics teachers and its influence on learner performance. The study 
was led by three research objectives which were to examine the influence of teacher 
effectiveness on learner performance in mathematics, to explore what teachers can do 
to improve their teaching effectiveness of grade 9 mathematics, and to identify the 
qualities and attributes that influence learner performance in mathematics. It is 
important to address these questions to help school districts and policy makers in 
finding the solution to close the gap.  An evaluation tool like a Teacher Effectiveness 
Rubric or Teacher Evaluation Rubric Score for a specified school year can be 
implemented. Research was conducted around it and relevant literatures were 
reviewed on themes and findings that emerged from different authors concerning 
effectiveness of mathematics teachers. This study involved five secondary schools and 
participants were five grade 9 mathematics teachers and their heads of departments. 
All participants were purposely selected.  Participants agreed to take part by signing 
consent forms. Data collection was done using interviews, observations, and 
document analysis. Semi-structured interview questionnaire was conducted, and data 
was analyzed thematically. Findings recommended future research on how well 
teachers can approach teaching mathematics effectively and effective teaching 
methods that can help learners perform better in mathematics. The results provide 
information on how to increase teacher effectiveness with necessary support. 
 
Keywords: teacher effectiveness, Grade 9 Mathematics, learner performance, qualities 
and attributes, teacher evaluation. 
 
1. Introduction  
Teacher effectiveness plays an important role in the learning and teaching process as 
aspects of education.  This study aims to explore the effectiveness of grade 9 
mathematics teachers and its impact on learner performance.  A wide variety of 
research was conducted around this issue of teacher effectiveness, and the impact it 
has on learner performance in mathematics, but the researcher feels it is still important 
to do more research because Mathematics is a compulsory subject for all South African 
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learners.  It is a difficult subject for many learners to effectively learn.  In grade 9 
mathematics teaching, teachers need to be as effective as possible to enable learning 
since this subject has consistently remained a major subject in global competition 
(Kaiser, 2020).  Mathematics is treated as important because of its extreme value and 
significant in workplaces (Odeyemi-Bsd, 2020), therefore learners’ poor performance 
in mathematics has become a global concern, and many schools worry a lot about this 
(Arends, Winnaar & Mosimege, 2017; PISA, 2018).  There is a trend of failure among 
South African learners’ mathematics performance from 2013 to 2015, and according to 
the report by the Human Sciences Research Council (HSRC, 2011) the most affected 
group is grade 9 learners (DoE, 2014).  The HSRC stated that there is no noticeable 
improvement.  

In Australia, government and policy makers realized that evaluating teacher quality 
and effectiveness is the key to improve students’ educational outcomes. This 
conclusion stems from the ranking of Australian students’ declination on international 
rankings of literacy, numeracy, and science (Thomson, De Bortoli, & Buckley, 2013).  
The trend of declining continued until 2015 with PISA results of measurements in 
mathematics, science and reading literacy (OECD, 2016). Value Added Modelling 
among other tools was recommended.  Policy makers and researchers doubted this 
measure, saying that it can fluctuate over time and not be evenly distributed (Stronge, 
Ward, & Grant, 2011).  Darling-Hammond, Amrein-Beardsley, Haertel, & Rothstein 
(2012) criticized VAM models as accurate measures of teacher effectiveness, as 
inconsistent, reasonable, and unable to disentangle many influences on student 
progress.   

This has been a problem in Nigeria where they were facing students’ poor 
performance in core subjects, especially mathematics, science and technology (Gimba, 
Hassan, Yaki, & Chado, 2018).  From the finding of one study in Nigeria, they intend 
to implement necessary measures to effect a positive change through seminars for the 
mathematics teachers.  Based on the findings of the study made by Mobolaji, Abiodun 
David, 13/25PD010 (2017) in Nigeria, mathematics teachers would be adequately 
motivated in terms of awards or prize giving to reinforce their positive effective 
teaching attitude.  Findings in secondary schools in Ilorin, Kwara state, Nigeria, shows 
that mathematics teachers have built a strong teacher-student relationship which 
helped built interest of the students in mathematics.    

In 1994 mathematics was perceived as a compulsory school subject until grade 9.  
From here learners have a choice of either to continue with mathematics or opt for 
mathematical literacy as an alternative for learners who were not competent in grade 
9 mathematics.  This was done to make mathematics to be accessed by all learners.  It 
was stated in one of the articles from the Department of Basic Education (2015) that 
though mathematics was not compulsory under the previous education system, in the 
new system all learners must take either mathematics or mathematical literacy in the 
FET band (DBE, 2015).  This is done to retain the compulsory status.  The Department 
of Basic education (DBE) in South Africa identified the Annual National Assessments 
(ANA) as a means for improving education quality in the lower grades.  This was a 
critical measure applied after the apartheid system, aimed at developing and training 
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underperforming schools and teachers (DBE, 2013) after the poor performance in 
mathematics.  Research has shown that the problem of underperformance in 
mathematics still persists, and among other problems most teachers complaint about 
lack of resources.  According to Taylor and Reddi (2013), lack of resources is a 
contributory factor to learners’ negative attitude towards mathematics. Some teachers 
blamed the curriculum change over the years, which also affected content to be taught 
in different grades.  Spaull (2013) in the CDE report asserted that South Africa is facing 
underperformance in mathematics education because of poor teaching of 
mathematics in great majority of schools.  Head of Department of Basic Education’s 
National Education Evaluation and Development Unit (NEEDU), argues that poor 
learner performance in most schools is due to poor subject knowledge of teachers, 
especially in mathematics. 

The researcher’s opinion is that though teachers have knowledge of the subject and 
are qualified to teach, the problem is in the method they use to impart this knowledge 
to learners. Hence, teacher effectiveness is compromised. From my experience as a 
teacher, I realized that grade 9 learners are not performing up to standard in 
mathematics in general.  Due to shortage of mathematics teachers few years ago, I was 
allocated grade 8 and 9 mathematics classes at my school.  I am not qualified to teach 
math, as such it was a bit challenging because my learners did not have a strong 
foundation in mathematics from primary.   

My teaching approach made them to develop a negative attitude in mathematics.  
They were therefore unable to perform well.  Tata (2013) justifies this fact in the study 
he did in Nigeria, saying that most learners’ negative attitude, fear of math and 
inadequate qualified teachers were some of the causes of poor performance in 
mathematics.  It is against this background that the researcher wants to make research 
on the effectiveness of teachers who teach mathematics in grade 9.  In this qualitative 
study the researcher will look into the concepts of teacher effectiveness and learner 
performance in mathematics.  This research is important because it will help 
mathematics teachers in realizing that their dedication in teaching will give rise to 
their effectiveness, which in the researcher’s opinion is equated with learner 
performance.  In other words, effective teachers make learners perform well under 
any circumstances.  The researcher believes that there is a positive relationship 
between teacher effectiveness and learner performance.  An effective teacher must 
have a high expectation about learning.). 

2. Methodology  

2.1 Participants 
A population connotes all individuals of specific communities of similar 
characteristics (Kothari, 2004) or a single group (Chaudhury, 2010). The general 
population of this study population constituted educators in the five secondary 
schools of Mahwelereng circuit, heads of departments and learners.  The target group 
was grade nine mathematics teachers, heads of mathematics departments, and some 
grade nine learners from sampled schools. This study used purposive sampling 
technique to 10select grade nine mathematics teachers for the 2020 school year from 
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five sampled secondary schools out of 11 secondary schools in Mahwelereng circuit. 
The sample includes HODs responsible for mathematics departments in the selected 
schools. Learners did not participate in the study. 

2.2 Design 
A design is a plan used to solve the posed challenge (Creswell, 2003). There are six 
qualitative research designs: conceptual, historical, action research, case study, 
ethnography, and theory building (Creswell, 2013). Secondary sources are dealt with 
in conceptual research, historical research requires identifying, analyzing and 
interpreting the past, and action research is used by researchers to improve their 
practice.  A case study is regarded as a unique entity to identify its characteristics that 
could be of interest to the communities. Phenomenology encompasses an occurrence 
of interest to the researcher, and ethnography describes the community cultural set-
up. This case study allows the researcher to understand teacher-effectiveness in 
teaching grade nine learners. 

2.3 Materials 
This qualitative study is concerned with understanding the socio-cultural contexts of 
participants or events. Qualitative research is a collection of research methods 
focusing mainly on data collection usually collected using interviews. According to 
Mason (2010), the qualitative research approach allows the researcher to get rich 
information on the study. The researcher adopted the social constructivism paradigm, 
which includes the cultural and social context (Botha, 2011). 
 
2.3 Procedure 

2.3.1 Interviews 
Interviews were used to collect data. The semi-structured interview (Dawson 2002) 
helped the researcher gather information from participants. The interesting part of 
this interview is when it runs flexibly for the researcher to explore other important 
information that will arise in the interview session, though not planned. Prior to 
conducting interviews, the researcher explained confidentiality procedures to 
participants and assured them that she would uphold confidentiality anonymity of all 
participants and data collected. The interviews involved one-to-one semi-structured 
conversations but were open enough to allow for the depth of discussion and 
exploration. The researcher presented the same questions to each participant and 
approached each participant in the style to ensure validity. Each interview was audio-
recorded for 30 minutes with permission from the participant. Finally, the researcher 
transcribed data verbatim took notes and reflected on the data collected. 

2.3.2 Observation 
Blessing and Chakrabarti (2002), state that observation involves recording the 
occurrences. When the researcher is completely immersed in a culture, participant 
observation will be used to gain more knowledge and a deeper understanding.   
Observation is where the research records notes or events (Emerson et al., 2011) and 
watches and records episodes as they happen (Mertler, 2016). In this study, 
observation was done on mathematics teachers in their classrooms, which imply the 
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application of teaching styles and methods they use, how learners were involved in 
the teaching and learning processes meaning the activities they participated in, and 
whether all these could add to the effectiveness of the teacher concerned. 

2.3.3 Documents 
According to Omari (2011), documents provide information to triangulate interviews 
or other data collected in the research. Mare (2010), states that documents include 
published and unpublished documents, reports, memoranda, files, ledger books, 
textbooks, and agendas used in the investigation.  In this study, the researcher used 
mathematics files of teachers, external and internal examination files, and learners’ 
books.  

3. Results and findings 
In the interview conducted with teachers from sampled schools, the researcher was 
told that mathematics challenges many schools. There are challenges like learners 
lacking mathematics basics or background knowledge from the primary level. They 
start with those basics in their teaching and by the time the learners grasped them, 
there is not enough time to cover the syllabus as per CAPS. This results in learners not 
performing well at the end of each term. One of the teachers interviewed stated that 
the problem of mathematics poor performance in grade nine was because of the pass 
requirements, an average of 40%.  

Learners are not promoted to the next grade level unless they have achieved an overall 
average at least 40%. Teachers believe that the problem is caused mainly by being 
promoted to age cohorts from the lower grades irrespective of their performance. 
When asked how management systems help to overcome the problem, one of the 
teachers said it is not helping because the departmental heads are not supportive. All 
they do is supply you with the Annual Teaching Plans to make an interpretation and 
plan your lessons.  From there, they check the amount of written work given to 
learners on every week. This is a tool that forces teachers to concentrate on covering 
ATP instead of ensuring learners understood what was taught. 

According to some teachers, the subject advisors should help them to make learners 
pass, but they blame them when learners fail. These teachers agree with subject 
advisors to inspect instead of giving them support. They check for curriculum 
coverage and the number of tasks given to learners per week. They are not even 
concerned with the standard of the tasks. Theirs is just signing to show that they 
visited those schools. The following tables depict the summary of 2020 results of grade 
9 of the sampled schools. 
 
3.1 Descriptive statistics 

Table 1 – Final grade nine results for school A) 

SUBJECT NO. WROTE NO. PASSED PASS % NO. FAILED FAIL % 

Sepedi HL 230 212 92.2 18 7.8 

English FAL 230 223 97 7 3 

Creative Arts 230 228 99 2 1 

EMS 230 192 83.4 38 16.6 
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Life Orientation 230 208 90.4 22 9.6 

Natural Sciences 230 113 49.1 117 50.9 

Social Sciences 230 220 95.7 10 4.3 

Technology 230 194 84.3 36 15.7 

Mathematics 230 143 62.2 87 37.8 

Table 1 shows the performance of grade 9 learners in all the subjects in school A. 
However, the last row is of particular interest in this study. It shows that 62, 2% of the 
learners managed to pass Mathematics in Grade 9. This result indicates that their 
teacher used effective methods to impart mathematical knowledge. Eighty-seven 
learners (87), which amounts to 37.8% learners failed grade 9 mathematics in school 
A, which indicates that a significant number of learners this school struggle in 
mathematics and hence requires the teacher to reflect on the effectiveness of his/ her 
teaching methods. 

Table 2 – Final grade nine results for school B 
 

SUBJECT NO. WROTE NO. PASSED PASS % NO. FAILED FAIL % 
Sepedi HL 99 74 75 25 25 
English FAL 99 90 91 9 9 
Creative Arts 99 94 95 5 5 
EMS 99 85 86 14 14 
Life Orientation 99 97 98 2 2 
Natural Sciences 99 98 99 1 1 
Social Sciences 99 65 66 34 34 
Technology 99 85 86 14 14 
Mathematics  99 19 19 80 81 

Table 2 shows the final grade nine results for school B. The lowest pass rate (19%) was 
recorded in Mathematics. This indicates that majority of learners in this school are 
struggling in Mathematics, and this suggests that the   methods employed by the 
teachers are not very effective in helping learners to understand mathematical 
concepts. 

Table 3 - Final grade nine results for school C) 

SUBJECT NO. WROTE NO. PASSED PASS % NO. FAILED FAIL % 
Sepedi HL 179 168 94 11 6 
English FAL 179 166 93 13 7 
Creative Arts 179 176 98 3 2 
EMS 179 136 76 43 24 
Life Orientation 179 175 98 4 2 
Natural Sciences 179 155 87 24 13 
Social Sciences 179 160 89 19 11 
Technology 179 167 93 12 7 
Mathematics  179 93 52 86 48 

The results in table 3 shows that learners in school C had a pass rate of 52% and a 
failure rate of 48%. This means that the teaching and learning methods used by the 
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teachers are not effective for all the learners. It is therefore important for the teacher 
to reflect on these methods to ensure that they cater for all learners. 

Table 4 – Final grade nine results for school D) 

SUBJECT NO. WROTE NO. PASSED PASS % NO. FAILED FAIL % 
Grade 9 46 9 20 37 91 

School D could not furnish the researcher with a summary per subject but per grade. 
According to interviewed teachers, the general results at this school are poor because 
of the poor outcomes in mathematics. All the learners who were not promoted in 
grade 9 did not perform well in mathematics.  It is compulsory to pass mathematics 
to be promoted to a higher grade or next grade. 

Table 5 - Final grade nine results for school E 

SUBJECT NO. WROTE NO. PASSED PASS % NO. FAILED FAIL % 
Sepedi HL 53 47 89 6 11 
English FAL 53 48 91 5 9 
Creative Arts 53 42 79 11 21 
EMS 53 44 83 9 17 
Life Orientation 53 45 85 8 15 
Natural Sciences 53 42 79 11 21 
Social Sciences 53 30 57 23 43 
Technology 53 46 87 7 13 
Mathematics  53 38 72 15 28 

The results for grade 9 learners’ performance in Mathematics are shown in table 5. The 
results indicate that 38 (72%) of the learners passed mathematics while 15 (28%) failed 
the subject. The high pass rate could be attributed to the effectiveness of the methods 
used by the teacher in this school. 

Table 6 - Final grade nine results for school C) 
 

SUBJECT 2020 

TERM 4 

2021 

TERM 2 

2021 

TERM 3 

Pass % Fail % Pass % Fail % Pass % Fail % 

A 48 52 62 38 96 4 

B 19 81 78 22 19 81 

C 52 48 14 86 2 98 

D 20 80 38 68 79 21 

E 72 28 78 21 70 30 

 
The table 3.1.6 represents grade nine results of 2020 term four, and 2021 terms two and 
three. It shows that learners fail during the year but many pass at the end year.  The 
researcher questioned teachers why this was happening. Many progressed because 
when schedules are submitted for approval, the district advises schools to make 
amendments that will make them pass. 
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4. Discussion  

4.1 The problem of poor performance in mathematics in the senior phase with 
emphasis on grade 9 learners. 
In the interview conducted with teachers from sampled schools, the researcher was 
told that the problem of poor performance in mathematics is a challenge in many 
schools.  The teachers stated challenges like learners not having the basics or 
background knowledge of mathematical concepts from the primary level.  They start 
with those basics in their teaching and by the time the learners grasped them, there is 
not enough time to cover the syllabus as per CAPS.  This results in learners not 
performing well at the end of each term. 

One of the teachers interviewed stated that the problem of underperformance in grade 
9 mathematics is because of the pass requirements, which is an average of 40%.  
Learners are not promoted to the next grade level unless they have achieved an overall 
average at least 40%.  From their view, teachers believe that the problem is caused 
mainly by being promoted on age cohort from the lower grades irrespective of their 
performance.  When asked how management systems help in overcoming the 
problem, one of the   teachers said it is not helping because the departmental heads 
are not supportive.  All they do is just supply you with the Annual Teaching Plans for 
you to make an interpretation and plan your lessons around it.  From there they check 
the amount of written work given to learners on weekly basis.  This a tool that force 
teachers to concentrate on covering the scope of the ATP instead of making sure that 
learners understood what was taught. 

According to some of the teachers, the subject advisors should be helping them to 
make learners pass, but instead they blame them when learners fail.  The same 
teachers agree on the idea that subject advisors visit them to witch hunt instead of 
giving them support.  All they do is check for curriculum coverage and the number of 
tasks given to learners per week.  They are not even concerned with the standard of 
the tasks.  Theirs is just signing to show that they visited those schools. 

4.2 What teachers can do to improve their teaching effectiveness of Mathematics 
At one of the sampled schools, the grade 9 mathematics teacher told the researcher 
that team teaching can be the solution to the problem of underperformance of learners 
and ineffectiveness of teachers.  According to this teacher, effectiveness is when the 
teacher produces quality performance and good results in their subject.  At this school, 
there are three grade 9 mathematics teachers.  Each of them is assigned one class of 
grade 9.  They are teaching different topics and assess learners differently.  In other 
words, learners of the same grade get different class works, homework, assignments 
and investigations. They only write similar tasks during a common examination 
paper, or a controlled test set by one of the teachers.  The teacher concerned will set 
the test according to what he or she taught learners, which makes other learners who 
are not taught by this teacher to fail. 

The teacher also mentioned that besides team teaching, they have to use different 
teaching methods in delivering their mathematics lessons so as to accommodate all 
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learners.  This can help them improve their teaching effectiveness according to her.  In 
another school one teacher mentioned that to increase in effectiveness, more 
workshops are needed in the subject they teach, so that they renew and expand their 
knowledge of mathematics, because they still depend on what they did in their 
institutions.  This teacher mentioned a similar problem that concerns their subject 
advisors.  He says they cannot improve in their effectiveness because they do not get 
help from their immediate seniors like HODs and curriculum advisors who always 
blame them for failing learners.   

The researcher interviewed five departmental heads, each from the five sampled 
schools.  In one of the schools, the departmental head raised a concern that some of 
their teachers cannot team teach.  They do not adhere to the ATP and the number of 
tasks that should be given to learners per week or term.  They teach for long without 
assessing learners and depend on common and controlled tasks.          

A DH at one school said that teachers can conduct one on one lesson session with 
learners, and extra lessons to impart more knowledge in learners’ minds.  Besides this 
he also made mention of teacher clusters from different schools who sometimes meet 
to share their experiences and knowledge (Jita & Mokhele, 2014).  This form part of 
development and can benefit many teachers in gaining insight in the subject. 

4.3 Teacher qualities and attributes that can influence learner performance in 
mathematics. 
A teacher’s knowledge of the subject is likely to make an effective teacher.  There is no 
way for a teacher who does not master the subject to be effective in teaching.  This 
knowledge as attested to by some of the teachers, relate very well with learner 
performance according to Carnoy & Arends (2012).  One of the interviewed teachers 
does not agree with what others say.  According to her there is no correlation between 
teacher effectiveness and learner performance. 

Another teacher said that teacher qualities have to do with knowledge of the content 
matter, to love what you are doing as the teacher, to be patient and tolerant at all times, 
to be determined and dedicated to your work. Discipline, attitude, behavior, and 
competency is also mentioned in the interview. Personality of the teacher was also 
mentioned as being significantly related to learners’ mathematics achievement.  They 
say whether a teacher is liked or disliked by learners, influences the learners’ attitude 
towards their subject, and subsequently their achievement.    

Development of the teacher is also very important. Teachers should attend workshops 
on new developments in mathematics education. This will make in-service programs 
worth attending, for teachers. Interviewed teachers wish that theses in-service training 
should be scheduled at least two times in a year to add to whatever personal 
development programs they registered for. This will keep them abreast of new 
developments in this subject.      

What the interviewed teachers said is that they do not believe that teacher experience 
has anything to do with the performance of learners in mathematics.  What they 
believe in is the teaching strategies followed. They say involving learners from the 
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onset in your lesson will make it easier for them to love the subject, even participate 
in answering questions. Let them try to solve mathematical problems on the 
chalkboard in your presence and only guide where necessary. One of the teacher 
participants mentioned the positive approach in teaching, saying that it creates 
meaningful learning environment for their learners improving their chances of 
performing high in mathematics. 

5. Recommendations  
The researcher sampled five schools in the circuit out of which results proved that 
there is dire need of improvement of learner performance in mathematics.  This 
research can be extended to all schools in the district. The researcher recommends 
mathematics teachers to make it a point that they apply for developmental programs 
to equip themselves with knowledge that will help their learners to perform well in 
their subject.   

Mathematics Department to make it a point that there are workshops planned at least 
twice a year for mathematics teachers to improve in their effectiveness by improving 
their knowledge of subject content in mathematics.   Performing teachers could be 
recognized and awarded with prizes publicly at school gatherings and meetings.  
Teachers should also be encouraged to obtain further qualifications and skills in 
mathematics. Teachers should attend seminars, conferences and workshops that are 
made compulsory for teachers of all categories.  A very important issue is for teachers 
to take the teaching job seriously and ensure without fail, attendance to their classes. 

The District should develop a policy in terms of a rubric that could be used to assess 
teacher effectiveness, and this could also assist policy makers in the Education 
Department.  Assessment of teacher effectiveness can help teachers to strive for 
excellence in their daily teaching and classroom attendance. The researcher is 
recommending future research to be done on the problem of poor performance in 
mathematics and what exactly causes that. The research must also be conducted on 
individual teacher factors that affect their teaching to the extend learners perform so 
poorly in mathematics. 

6. Conclusion 
Based on the findings of the study, the teachers selected for the study were 50/50 in 
terms of male and female participants.  Though teachers said they were using different 
teaching methods, in the researcher’s observations some of the methods were never 
used as teachers have to teach many periods as one of the teachers said in an interview. 
Some said there was no significant relationship between effectiveness of the teacher 
and learner performance.  This kind of relationship according to one of the teachers 
motivates both teachers and learners.  Teachers will attend classes regularly and 
learners will like the subject as they won’t display negative attitude towards their 
teachers. Teacher’s personality also plays a role in learner performance in the subject.  
Learners look up to their teachers, whether they like it or not, their perception of the 
teacher contributes to their achievement in the subject.  Teachers’ effectiveness 
therefore plays a very important role in student learning. 
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Abstract 
The Fourth Industrial Revolution (4IR) is changing the world around us, altering the 
way we live, work, and engage with one another. Driven by the Internet of Things 
(IoT), the 4IR and its associated technologies are driving great shifts in manufacturing 
and production and as such, within the Industrial Design (ID) discipline itself, not 
only in the products we design but more notably, in the tools and processes we use to 
do so. The unprecedented speed at which these innovative technologies are 
progressing and reshaping the industry calls for the urgent restructuring of higher 
education curricula. To prepare students for the rapidly changing industry, ID 
programmes must develop appropriate content and integrate these technologies into 
their teaching and learning to deliver the skills and knowledge needed in this new era. 
This paper reports on the first cycle of an Action Research study in which ID lecturers 
and 1st-year students explored the utilization of 4IR technologies in undergraduate 
teaching.  This project aimed to identify the opportunities and challenges of such 
technologies to determine the most effective and appropriate way to incorporate new 
technologies into the curriculum. The purpose of this paper is to present and discuss 
the implementation of these technologies through the assessment of the efficacy of the 
project outcomes through examples provide, and the students’ individual experiences 
and reflections, and finally, to present key findings and recommendations for further 
study. 
 
Keywords: 4IR, IoT, Virtual Reality, 3D Printing, Laser Cutting, Handmade, Digital 
Fabrication, Pedagogy. 
 
1. Introduction 
Industrial Design (ID) can be defined as the process of designing manufactured 
products. The manufacturing and industrial sectors have been subject to great shifts 
and change through the three preceding industrial revolutions and the 4IR has been 
no different (Mukwawaya et al., 2018). Historically, ID as a discipline has placed great 
emphasis on traditional hand-based skills such as drawing and model making, 
however, emerging technologies are rapidly reshaping and unlocking new potentials 
in the design process (Petrov, 2018). The exponential speed at which technology is 
progressing is unprecedented and is noticeably transforming all industries (Schwab, 
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2016). According to Adelabu and Campbell (2020), the 4IR calls for restructuring 
higher education curricula, providing students with the skills and knowledge 
necessary for successful contributions to the new world of work. To prepare students 
for this new era, ID programmes must not only integrate such technologies into their 
teaching and learning but must continually re-evaluate, reflect, and update their 
methods of doing so to keep up with and remain relevant in the fast-changing 
industry.  
 
This paper reports on the first cycle of an Action Research (AR) project exploring the 
integration of various digital fabrication technologies in undergraduate teaching in a 
bid to build capacity and empower students. The purpose of this study was to assess 
the application of these technologies in the design process through the assessment of 
the efficacy of the project outcomes and discussion of students’ individual experiences 
and reflections, ultimately to propose instructional changes in their undergraduate 
practical design modules (O'Connor et al., 2006).  
 
2. Contextualization 
The ID discipline is very much practice-based, and as most projects have a physical 
product outcome, students and practitioners must rely on their making skills to create 
these prototypes. The tools and methods used in the prototyping process have 
evolved significantly over the years, greatly influenced by the advancements in the 
technology of preceding industrial revolutions. In the not-so-distant past, prototypes 
were typically made through handmade crafting processes using simple tools. 
Additive processes like sculpting, build objects up by adding material layer by layer. 
Subtractive processes involve the removal/carving away of material to create/ leave 
behind the desired part. Moving into the digital era, these processes have been largely 
replaced by more efficient digital fabrication techniques.   
 
Computer-Aided Design (CAD) has already become a common tool used for the 
ideation and prototyping processes in ID. CAD software can be used to create 
accurately dimensioned two-dimensional (2D) drawings or virtual three-dimensional 
(3D) models. These tools allow designers to ideate and develop their designs digitally 
on a computer and then export files suitable for rapid prototyping processes, enabling 
the quick, cost-effective production of to-scale prototypes (Penprase, 2018). Additive 
Manufacturing (AM) is commonly used as an interchangeable term for 3D printing, a 
process of producing a physical product directly from a 3D CAD model. Like additive 
handmade methods, 3D printing is a process whereby material is deposited in thin 
layers representing the thin sections of the 3D model until it is built up to the full 3D 
CAD model design (Gibson et al., 2021). The inverse of this is the subtractive 
manufacturing process such as CNC milling and laser cutting (Dzogbewu, Afrifa Jnr, 
Amoah, Fianko, & de Beer, 2022: 296), where full blocks and/or sheets of material are 
cut down to reveal and produce the final artefact. The digital file preparation for the 
subtractive process differs depending on the specific manufacturing process. For laser 
cutting, 2D plans and outlines are designed in vector processing applications such as 
Adobe Illustrator or open-source software like Inkscape, whereas CNC milling would 
use a 3D CAD file. The above-mentioned tools and processes although considered to 
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be innovative and new, have been around for decades, but the materials used, speed, 
accuracy and size capabilities have and continue to evolve significantly.  
 
The term Internet of Things (IoT) refers to the interconnectivity between computers, 
sensors and everyday items allowing these devices to generate, exchange and 
consume data with minimal human intervention (Rose et al., 2015). The IoT is 
powering the exponential growth in technological advancements in manufacturing, 
data processing, robotics and more, thereby having a dramatic effect on the way the 
4IR continues to evolve (Burkhalter, 2022). The IoT has also given rise to new processes 
and methods of prototyping in the design process, most notably, Virtual Reality (VR). 
VR refers to the computer-generated simulated 360-degree 3D environment which can 
be explored and interacted with in a seemingly real way (Jerald, 2016). In the design 
space, VR serves as the “ultimate medium for design conception” and can significantly 
optimise the design process by merging several of the design development phases into 
one (Bordegoni & Caterina, 2011).  
 
Disadvantages associated with current 3D CAD modelling methods include the lack 
of full integration meaning that it is usually necessary to build a physical mock-up of 
any ID object to fully understand scale, fitting, and usability (Petrov, 2018). Unlike 
traditional interfaces, VR provides a fully immersive experience using electronic 
equipment, such as headsets/goggles and hand-held sensors/controls. The direct 
input allowed in VR through the incorporation of joysticks allows the designer to use 
their hands directly in the creation process mimicking the multi-axial rotation of the 
human hand (Petrov, 2018: 65). VR has redefined the interaction between designer 
and product by enabling designers to interact intuitively with their sketches and 3D 
models, developing a greater understanding of proportion, scale, and form. The 
integration of VR in product development phases allows for sketching, scaling, 
material testing and prototyping to be done in the virtual environment without having 
to build costly mock-ups, thus ensuring cost-effectiveness (Bordegoni & Caterina, 
2011). Conversely, there are challenges faced when using existing VR design tools. 
Firstly, the limited precision and lack of measuring abilities of the free-form modes 
means that models need to be re-exported to more accurate CAD programs for 
measurements (Petrov, 2018). Secondly, modelling in VR requires a large amount of 
data processing to achieve a realistic, immersive environment pointing to the need for 
better-equipped machines to keep up with these heavy requirements (Ruan & 
Dongliang, 2021: 167; Petrov, 2018) resulting in the need for more capital investment 
meaning it is a costly approach to implement. Furthermore, the overuse of the 
technology can result in negative side effects such as ‘Cybersickness’, a visually 
induced motion sickness from being immersed in a virtual world seen through 
headaches, physical fatigue, and repetitive strain injuries  (Jerald, 2016).  
 
Recent white papers describe how the 4IR will “shape the future of education, gender 
and work” (World Economic Forum, 2017a) and will require “accelerating workforce 
reskilling” (World Economic Forum, 2017b). However, one must acknowledge and 
consider the potential barriers to the implementation of 4IR technologies in 
developing or underdeveloped countries (Markowitz, 2019).  
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The digital divide is significant in Africa, with only 24% of the continent’s population 
accessing the internet, compared to the 51% global average. Considering that the 
majority of 4IR technologies are driven/supported by the IoT, this highlights the need 
to improve IT infrastructure to take full advantage of such advancements (Markowitz, 
2019; Mukwawaya, Bruno, & Sibusiso, 2018: 1598; Olaitan, Moshood, & Ntombovuyo, 
2021).  Acknowledgement of these necessary changes and rooting them in relevant 
contexts could turn into opportunities for successful implementation that are both 
appropriate and equitable. In South Africa, it's important to acknowledge the income 
disparity and divide (StatsSA, 2017) and acknowledge that for new technologies to be 
equitably accessed, reform and change are necessary for its systems. There is limited 
funding that is normally directed towards physical infrastructure and the 
development of already underserved areas of computing (Mukwawaya, Bruno, & 
Sibusiso, 2018: 1598) without even first considering the ‘luxurious’ purchases of VR, 
Augmented Reality (AR) and Artificial Intelligence (AI) hardware. Some of these are 
also only accessible with stable internet and power connectivity; both of which have 
disrupted services, especially in South Africa (Olaitan, Moshood, & Ntombovuyo, 
2021: 8). High implementation costs are also related to the running cost of the 
equipment i.e., maintenance, proprietary software, internet, and electricity costs. 
South Africa is currently experiencing disrupted power connectivity through the 
implemented load shedding and electricity is necessary to run equipment and charge 
equipment (Olaitan et al., 2021), therefore needing disruptions to be catered for and 
considered in the process workflow.  
 
While 4IR is driving a huge shift the in industry and emerging technologies are 
redefining the design process, there is an insufficient assessment of their impact on 
the current teaching and learning processes and quality (Oke & Fernandes, 2020; 
Adelabu & Campbell, 2020). Lines of enquiry need to focus on how education could 
be transformed through digitalization and embracing of 4IR and there is a need to 
expand on knowledge of processes and approaches that the education sector, 
especially in Africa could adopt to fully appreciate the benefits of 4IR (Oke & 
Fernandes, 2020).  
 
3. Methodology 
Action research (AR) is a practical and iterative research methodology and tool used 
by educators to conduct research in classrooms to identify strategies to examine, and 
ultimately improve, their pedagogy and teaching practice (O'Connor et al., 2006; 
Swann, 2002). This project aimed to explore the opportunities and challenges 
associated with integrating 4IR-related technologies into undergraduate ID education 
in the South African context to identify the most effective and appropriate methods to 
incorporate such technologies into the curriculum. The researchers conducting this 
study worked collaboratively across two practical modules and used the results to 
propose instructional changes and/or follow-up iterations in their undergraduate 
modules (O'Connor et al., 2006).  AR is an inquiry where participants and researchers 
cogenerate knowledge through collaborative and communicative processes in which 
all participants’ contributions are taken seriously (Clark et al., n.d.). Therefore, staff 
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and student participation, engagement and reflection were key aspects of the process 
and findings.  Data were analysed using qualitative methods and the findings of this 
pilot project were placed into two categories. Firstly, lecturer observations throughout 
the project and final assessment of project outcomes, and secondly, student 
reflections/experiences of the respective methods used and how they believed the 
method affected the design outcome. 1st-year was chosen because, at that level, 
students have a minimal foundation and formative skills related to specific 
technologies/tools. It was assumed that they would therefore be more receptive to the 
experimentative and exploratory methods. Furthermore, the lack of experience across 
the year group in any of the methods allowed for a relatively “even playing field”. 
This would then serve as an effective benchmark to outline the suitability and 
feasibility of incorporating emerging technology into the ideation process from the 
foundation phase upwards.  
 
This study followed the four-phase AR process (Figure 1) namely, Plan, Act, Observe 
and Reflect (Swann, 2002). This paper discusses the first cycle of these 4 phases. The 
remaining sections of this paper are structured according to these 4 phases as outlined 
below:  

 
I. Plan: The first phase involved the identification of research questions and goals, 

preparation of the project brief and learning material, definition of 
requirements and assessment criteria. In this paper, the “Plan” phase is 
presented through a description of the project brief and requirements in section 
4. 

II. Act: Phase two involved project execution. In this paper, the “Act” phase is 
presented through the discussion of examples of student work created during 
the project in section 5.  

Figure 1 - Four Phase Action Research Cycle 
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III. Observe: This phase involves the evaluation of the action undertaken through 
appropriate methods and techniques (Swann, 2002). In this project, the 
“Observe” phase included two components namely, lecturer observation of 
project outcomes as well as student reflection on their experience of using their 
respective method. The outcomes of each method were analysed by lecturers 
through the lenses of Detail, Accuracy, Design Complexity and Speed. Upon 
project completion, students were asked to complete an online Google Form, 
reflecting on the project. Students were first asked to reflect on their personal 
experiences working with their chosen method. Furthermore, they were asked 
to reflect on their observed differences between the final physical prototypes 
throughout the class and finally how they felt each of the methods affected their 
work or project outcomes in terms of detail, accuracy, and complexity. These 
observations are documented in section 6 below. 

IV. Reflect: The final phase of the AR cycle involves reflecting on the entire action 
and research process leading to the identification of key findings which will 
inform subsequent cycles (Swann, 2002). In this paper, key findings are 
outlined in section 7.  

 
4. Project Brief (Plan) 
Linked to an industry partner, 1st-year students were required to design a 
customizable cover plate for a high-end basin/bath mixer (Figure 2) incorporating a 
unique relief pattern inspired by their individual interpretations of their South African 
culture or heritage. The cover plates were designed to suit any cast material such as 
metal, resin, ceramic, etc., incorporating a unique relief pattern. During this project, 
students were required to prototype their cover plates through a series of steps 
including master pattern making, mould making, casting, and finishing. This project 
aimed to explore the opportunities and challenges of integrating 4IR-related 
technologies in the design process, in comparison to traditional methods. Therefore, 
this project was specifically designed to incorporate a variety of different 
methods/processes to create the same product/outcome, specifically the master 
pattern.  

Students could choose one of four methods or routes (Figure 3) for the creation of their 
master pattern, ultimately affecting the aesthetic of the outcome. So as not to 
disadvantage any of the students, the project outcomes were not marked according to 
accuracy/neatness, but rather the design intent and message behind the design, as 

Figure 2 - AXOR MyEdition Mixer with Customisable Cover Plates 
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well as the ability to execute the various practical steps.  Penprase (2018) cites flexible 
shorter-term assignments as a key factor to address within 4IR education. Therefore, 
this project was designed to be fast-paced forcing students to actively engage with the 
project make decisions and learn about the relevant processes to inform their process 
accordingly.  
 

 
Route 1 focused on traditional handmade processes/practices. Students could use 
additive (sculpting) or subtractive (carving) methods to create their master pattern 
from materials such as modelling clay, lino etc. Routes 2 and 3 focused on 2D and 3D 
CAD and rapid prototyping technologies of laser cutting and 3D printing. In these 
routes, students used 3D modelling software to create their virtual 3D models which 
were then either 3D printed (Route 2) or laser cut (Route 3). Lastly, Route 4 offered a 
more experimental approach using newer, unfamiliar technologies namely, VR 
sketching/modelling. In this route, the ‘traditional’ 3D CAD modelling was replaced 
by VR sketching, whereafter students could use 3D printing to create their master 
pattern, as in Route 2.  
 
5. Project Outcomes (Act) 
Figure 4 documents the work of a student who chose Route 1, using Y2-Klay 
modelling clay and an additive hand sculpting process to create the master pattern. 
To build their forms, the student used stencils and templates to match the proportions 

Figure 3 - Four Routes to Manufacture of Final Prototype 
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of the envisioned master. Y2-Klay is an air-drying clay that is only pliable under direct 
heat application, so the process was done using a heat lamp to build up and sculpt the 
master pattern of the plate by hand. Thereafter, the handmade model was used to 
create a silicone mould from which a resin prototype could be cast. The mould box 
was built from MDF, and the master pattern was placed on the bottom. Silicone was 
poured over and left to set overnight. The resin was then cast into the silicone mould, 
producing the first cast plate.  
 

Figure 5 documents the work of a student who followed Route 2. Using traditional 2D 
vector creation in Inkscape, an open-source graphics software, students created 
linework drawing of their intended relief pattern. Thereafter, the 1:1 scale pattern was 
exported as a DXF file and imported into SOLIDWORKS, a 3D CAD modelling 
programme. Using the sketch as reference/template students modelled a 3D version 

Figure 4 - Route 1, Handmade Master Pattern and Moulding 

Figure 5 - Route 2, 3D Printed Pattern 
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of their cover plate design.  This model was exported as an STL file (the file format 
suited to 3D printing) and imported into Up Studio a programme which then slices 
the model into individual layers which are then built up into the full 3D printed master 
pattern. The master pattern took 3,5 hours to print using ABS in a 0,2mm layer height. 
Thereafter, the same process of mould making and casting as described above was 
followed to make the final resin prototype.  
 
Figure 6 presents the work of two students who followed Route 3. In this case, 
students used 2D CAD to create their linework which was then exported as multiple 
DXFs for the individual laser-cut layers of the master. The first example used 
engraving to create a finely detailed image, this was achieved by varying the laser 
power output to create the details in the wood. The second example used two layers 
of 3mm MDF to create the relief pattern. The individual layers were then glued 
together and laminated to create the 6mm plate. The same process of mould making 
and resin casting as described in Routes 1 and 2 was followed.   
 

Figure 7 shows students engaging with the VR headset and joysticks. Penprase (2018) 
notes that the shelf life of any skill in the 4IR has become increasingly short and 
therefore stresses the importance of adaptability and self-directed learning to 
continuously update their skills and teach themselves about new technologies. 

Figure 6 - Route 3, Laser Cut Master Patterns 

Figure 7 - Route 4, Students Using VR Modelling Software 
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Therefore, students who chose to use VR in the creation of their 3D models received a 
brief introduction to the controls and interface but were otherwise self-taught in this 
experimental process. A VR introductory app, First Steps, was launched for the 
students to help guide them in the VR environment, where it walked them through 
being acquainted with the specific controller actions, responses and options (Oculus, 
2022). This video also helped the students get comfortable with the feeling of the 
immersive environment as it might be overwhelming for some. The students then 
used the Gravity Sketch app on the Oculus headsets to sketch out and 3D model their 
specific plates. They, through trial and error, had to model their plates to the correct 
proportion based on their memory of making them by hand. Each student took about 
30 to 45 minutes to model their respective designs. The VR 3D model was then 
exported as a 3D printing-appropriate file and was 3D printed.  
 
6. Observations (Observe) 
Figure 8 showcases the variety of master patterns created using the various routes. 
One can see how the production technique influenced the design according to detail, 
form-giving, complexity, and the success/failure of these factors was determined by 
human skill and or machine capabilities.  
 

Lecturer Observations  
Upon reviewing the various master pattern outcomes, some key findings were 
identified and unpacked below. One student, through their engagement and interest 
in the process, opted to make a master pattern using three routes – Handmade, CAD 
to 3D print and VR to 3D print. This example (Figure 9) offered an unexpected but 
hugely valuable insight into the advantages and disadvantages of each route through 
a direct comparison of the same design.  
 
Y2-Klay is an effective rapid prototyping medium and is used extensively in the 
automotive industry for rapid form giving of complex and organic forms. This lends 
itself well to creating sculptural patterns and masters that are easily achieved in 
relatively short time frames. Correct use indicates that the Y2-Klay needs to be 
activated with heat to get (the students used a heating lamp) to get it to the correct 
malleability point so that it can be manipulated and suitably formed to the desired 
shape. Once the clay has cooled, it is then suitable to be handled. One drawback of 
using Y2-Klay is that in relatively thin layers or without supportive substrates, it can 
be quite brittle and susceptible to breaking and needs to be handled with care. The 

Figure 8 - Examples of Master Patterns Created Using the Various Routes 
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handmade master was quick to achieve, and the process was most intuitive due to the 
direct contact with the material. The Y2-Klay material however was difficult to 
finish/smoothen, and the impressions left on it by the tools used for the sculpting 
were still present in the final cast item. Some students opted to use air-drying clays 
and lino for subtractive methods. These were less successful in terms of accuracy and 
form giving due to the difficulty in working with the material. Students who tried to 
achieve finer details in their plates using the additive method struggled to achieve the 
necessary detail/accuracy.  
 
The laser cutting method allowed for significantly finer detail using the etching 
process, however, the overall form giving was limited due to the process of layering 
the material (3mm MDF sheets), creating an inherent “stepped” aesthetic.  The CAD 
to 3D print route, with which the student was most familiar, provided the most 
accurate of the methods. The sketches that had been used to create the vector linework 
could be imported into the program and extruded to the exact dimensions of the 
proposed outcome. While the 3D printing method allowed for more options with 
regards to form giving compared to laser cutting due to the much finer layer 
tessellations, the downfall is that the master pattern required a lot of hand finishing to 
remove the tessellation line marks before making the mould. This is a time-consuming 
process if completed to a good standard.  
 
The experimental VR was the most challenging for the student as it was a newly 
introduced process. Due to the students’ unfamiliarity with the VR modelling tools 
and equipment, coupled with the relatively early developmental stage of the software 
interface and devices (controllers/joysticks), the precision students are used to 
achieving easily with current 3D CAD programs like SOLIDWORKS is not yet 
available with VR tools. The VR sculpting software can achieve definition and 
“character lines” as well as give intricate detail to objects, but those cannot be 
accurately measured. Most VR design tools are still in free-form mode and models 
need to be exported to CAD programs for measurements.  The complexity and 
accuracy achieved were limited by their knowledge of the VR sketching program and 
tools. This can be seen in the outcome, not resembling the intended design as 
accurately as presented in Routes 1 and 2.  Both of the 3D printed outcomes required 
sanding and hand finishing as the tessellations or layers of the 3D printing process 
were still visible on the final pattern. 
 
South Africa periodically experiences scheduled power outages. During the project, 
there were numerous interruptions and as a result, internet outages as well. While the 
students using handmade methods were unaffected, this affected the productivity of 
the students that relied on laser cutting and 3D printing for the fabrication of their 
master patterns. This meant that deadlines needed to be extended for the various 
project deliverables and milestones. This was an important contextual finding and 
consideration when considering how to implement these technologies into the 
curriculum full-time, without hindering progress.  
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Student Reflections 
Overall, based on the student sample reflections, Routes 2 and 3 using 2D and 3D CAD 
were most favoured by the students as they produced the most accurate results due 
to familiarity with the programme and level of control concerning dimensioning, 
scale, proportions, and detailing. Route 1 was next favoured by the students due to 
the intuitive nature of the process, as well as the flexibility and malleability of the 
material. However, the level of detail and accuracy achieved in SOLIDWORKS was 
not achievable due inherent nature of the handmade process. Finally, while one might 
expect VR sketching/modelling to have similar characteristics to handmade 
sculpting, although students enjoyed experiencing the immersive n environment, the 
unfamiliar interface and controls proved to be a learning curve that restricted the 
students’ control/abilities, resulting in inaccurate if not messy models. Both students 
commented on the physical strain of the process citing headaches ad eyestrain after 
using the headset for an extended period.  
 
7. Key Findings (Reflect)  
Based on these insights, the authors identified the following key findings:  

I. While VR serves as a great conceptualisation tool, the technology is not yet at 
the point of required accuracy required for current ID outputs, specifically 
linked to manufacturing requirements more specifically, accurate 
measurability, tolerancing etc.  

II. VR equipment is expensive and limited departmental budgets restrict the 
number of headsets available to students (currently limited to three). The large 
investment cost is even less accessible to most of the student group.  

III. 3D printing and laser cutting technologies are power and resource-dependent. 
In a context where such resources are not guaranteed, this can cause project 
delays affecting scheduling and causing unnecessary project overlaps.  

IV. Handmade methods are far more inclusive and accessible to a wider student 
group from a cost and accessibility point of view. However, they are time-
consuming and skill-dependent.  

Figure 9 - Direct Comparison of Routes 1,2 and 4 
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V. The above points (I-IV), due to contextual and curriculum factors the 
department cannot shift to the ‘full’ integration of these technologies too 
quickly, and the Authors suggest a phased hybrid approach, following a 
parallel learning strategy whereby handmade/traditional methods are used to 
deliver the necessary learning outcomes, while using newer technologies and 
processes as a supplementary tool to ensure that students receive the necessary 
exposure and experience with these tools, developing a familiarity needed 
when entering the new world of work. As the equipment and resources become 
more readily available and accessible to students within the department, 
learning outcomes can be adjusted and these technologies can be phased into 
the curriculum more seamlessly.   

 
8. Conclusions 
It is imperative that in the 4IR we build the capacity to fully take advantage of its 
benefits, whilst being cognisant of our specific context and its appropriateness to one’s 
context. Therefore, a measured approach for the appropriate and effective integration 
of these technologies must be followed.  This project served as a starting point for 
identifying a feasible and viable strategy for such integration into the Industrial 
Design curriculum at a South African Higher education institution. These findings 
will feed into future projects in the department, where the VR aspect takes a more 
primary role. To further this Action Research study, two further cycles of this project 
will be rolled out with the 2nd and 3rd-year cohorts to compare findings and assess if 
the year of study influences project experiences and practical executions of outcomes.  
Thereafter, these additional findings will be used to formulate a theoretical framework 
for further study. 
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Abstract 
Data reusability has become a distinct characteristic of scientific, commercial, and 
administrative practices nowadays. However, an unlimited and careless reuse of data 
may lead to privacy breaches and unfair impacts on individuals and vulnerable 
groups. Data content adaption is a key aspect of preserving data privacy and fairness. 
Often, such content adaption affects data utility adversely. Further, the interaction 
between privacy protection and fairness protection can be subject to making trade-
offs because mitigating privacy risks may adversely affect detecting unfairness and 
vice versa. Therefore, there is a need for research on understanding the interactions 
between data utility, privacy and fairness. To this end, in this contribution, we use 
concepts from causal reasoning and argue for adopting an integrated view on data 
content adaption for data driven decision support systems. This asks for considering 
the operation context wholistically. By means of two cases, we illustrate that, in some 
situations, local data content adaption may lead to low data quality and utility. An 
integrated wholistic approach, however, may result in reuse of the original data (i.e., 
without content adaption, thus in higher data utilization) without adversely affecting 
privacy and fairness. We discuss some implications of this approach and sketch a few 
directions for future research. 
 
Keywords: algorithmic fairness, bias, causal reasoning, data utility, privacy, trade-
offs. 
 
1. Introduction 
There is a growing interest in the utilization of data by reusing the collected data for 
various purposes, as we witness by the rise of open data, data sharing initiatives and 
data-driven applications.  In fact, data reusability has become a distinct characteristic 
of scientific, commercial, and administrative practices nowadays. It enables an 
evidence-based optimization of practice, allows reanalyzing the existing evidence for 
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verifying previous results, and minimizes effort duplication via building on the work 
of others. However, it has been recognized that an unlimited and careless reuse of data 
may lead to privacy breaches and unfair impacts on individuals and groups (see, e.g., 
Bargh and Choenni, 2013). 
 
Often data sets contain too much personal data than the amount needed for the data 
reuse purpose. Having this excessive personal data stems from the ways that these 
data sets are collected and used. Sometimes, like when conducting statistical analysis 
and/or scientific research, the collected data contains too much personal data due to 
inappropriate research design. Excessive personal data can also be resulted from 
linking data items in various data sets. There are other times where data sets are 
collected for one purpose but are used for another legitimate purpose. Examples of 
such cases are to reuse patient data, which are collected to document medical 
treatments, for medical research, or to reuse offender data, which are collected to 
substantiate judicial procedures, for criminology research. In addition to having 
excessive personal data, the collected data may have biases due to the data 
representing an unjust and unjustifiable situation in the real world (caused by, for 
example, systemic, systematic, structural, and institutional discrimination) or the data 
representing a justifiable situation unfaithfully (due to, for example, erroneous 
observations or unrepresentative data sampling). In addition to biased data, the way 
that the data is processed and/or the result of data processing is interpreted may lead 
to unfair impacts on individuals and groups if the outcomes of data processing are 
applied to practice carelessly. 
 
An important concern in (re)using data is how to deal with excessive personal data 
and its unfair impacts. According to privacy laws and regulations, like General Data 
Protection Regulation (GDPR, 2016), it is necessary to minimize the amount of 
personal data in data sets to the data needed for the (legitimate) data usage. Not 
adjusting the amount of personal data to the data usage purpose can lead to privacy 
breaches and may impact individuals, groups, and society adversely. It may also 
inflict reputation damages upon organizations responsible for such privacy breaches, 
bring lawsuits against them, and impose financial penalties on them. GDPR has a 
comprehensive view on personal data and considers it as any information that relates 
to an identified or identifiable natural person. Specifically, “an identifiable natural 
person is one who can be identified, directly or indirectly, in particular by reference 
to an identifier such as a name, an identification number, location data, an online 
identifier or to one or more factors specific to the physical, physiological, genetic, 
mental, economic, cultural or social identity of that natural person”, see Article 4 of 
GDPR (2016). Further, one of GDPR principles regarding the processing of personal 
data is that it should be “processed lawfully, fairly and in a transparent manner in 
relation to the data subject (‘lawfulness, fairness and transparency’)”, see Article 2(1) 
of GDPR (2016). On the other hand, GDPR allows for processing personal data for 
legitimate purposes such as archiving purposes in the public interest, for scientific or 
historical research purposes, or for statistical purposes. This processing, however, 
should be subject to appropriate safeguards by ensuring that technical and 
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organizational measures are in place (particularly with respect to personal data 
minimization and fair data processing).  
 
Data content adaption is one of the key aspects of preserving data privacy and 
fairness. Often such content adaption affects the data utility adversely. This adaption 
may range from being very strict to being loose. The former, which asks for a severe 
adaption of data content such that none of the original data characteristics are 
preserved, leaves limited room for data reuse. The latter, which asks for a slight or no 
adaption of data content, leaves the data open to privacy and fairness threats. 
 
Today, to realize GDPR appropriately, organizations search for a balanced way of 
preserving data utility while protecting against privacy and fairness threats. In this 
paper, we aim at the adaptation of the data content such that, on the one hand, the 
quality of data content is good enough for the purpose in mind and, on the other hand, 
the data content does not disclose illegitimate privacy-sensitive information nor lead 
to unfair treatment of individuals. More specifically, our objective is to seek for a 
systematic approach for making trade-offs among data utility (e.g., precision and 
accuracy of predictions), privacy disclosure risks, and unfairness risks. It is 
worthwhile to note that also the interaction between privacy protection and fairness 
protection can be subject to making trade-offs (Balayn et al., 2021). As (some of) the 
privacy sensitive and fairness sensitive attributes are common (like age and gender), 
adapting such attributes for mitigating privacy risks may adversely affect the use of 
such attributes for detecting unfairness in observed data. Therefore, scholars and 
practitioners emphasize the need for research on understanding the interactions 
between privacy and unfairness, see (Balayn et al., 2021; Jagielski et al., 2019).  
 
In this paper, in line with (Choenni et al., 2018), we argue for the importance of context 
for data content adaption for data-driven decision support systems. By means of two 
cases, we show that an adequate description/modelling of the operation context in 
which the data will be reused can result in higher data utilization compared to the 
case where the context is missing. In the first case, data will be adapted in a data 
preprocessing stage without taking the operation context into account. It will be 
shown that the quality of data degrades substantially if one wants to preserve privacy 
and fairness adequately. For the second case, we provide an example where adapting 
the data content is unnecessary. To substantiate the second case, we propose 
extending causal models with additional variables that represent the operation 
context (i.e., data usage context and data usage impact). Using this extension, we 
provide an argumentation structure for (not) using the original data (with a high data 
utility) without jeopardizing the privacy and fair treatment of individuals and groups. 
These cases indicate the importance of approaching the data content adaption 
problem in a way that data processing and the outcome usage (i.e., operation) are 
considered together (i.e., having an integrated approach for data content adaption). 
 
The remainder of this paper is organized as follows. In Section 2 we explain data-
driven decision-support systems to describe the problem setting. Subsequently in 
Section 3, we present the (theoretical) principles used in the paper. In Section 4, as a 
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benchmarking example, we describe a commonly used strategy to modify data 
content for protecting privacy and fairness. In Section 5, we use causal reasoning 
theory and propose some extensions to traditional causal models to argue in favor of 
or against using protective attributes in some situations. We discuss the results in 
Section 6 and draw conclusions in Section 7. 
 
2. Problem setting: data-driven decision-support systems 
A data-driven decision-support system exploits available data to provide 
organizations and humans insights to take an informed decision and carry out an 
operation or action in the real world. To this end, as shown in Figure 1, the decision-
support system observes some input data attributes denoted by 𝑋 and possibly an 
output attribute denoted by 𝑌. During its training phase, the system builds a model 
ℳ based on some already observed instances of attributes 𝑋 and 𝑌, denoted by 𝑿 and 
𝒀. During its operation phase, the system uses the (latest) model ℳ together with the 
current values of input variables 𝑋 to yield a prediction of the output variable 𝑌, 

denoted by �̂�. This is called interpreting the model for the current input data point 𝑋 

in the figure. Subsequently, the predicted output �̂�  is used together with some 
contextual information (possibly by a human agent) to create an action, affecting a 
real-world phenomenon. The latter is called outcome interpretation (possibly by a 
human agent) in the figure. We use the term extended data-driven decision support system 
to refer to the whole process of making decisions and acting (i.e., the combination of 
the data-driven decision support system and the human intelligence), as shown in 
Figure 1. 
 

 
Figure 1: An illustration of an extended data-driven decision support system 

The use of (already available) data in extended data-driven decision support systems 
should be done in a responsible way. To this end, many protection mechanisms 
should be established such as those for security and privacy, explainability (and 
interpretability), and fairness (Choraś et al., 2020). As mentioned above, we focus on 
those protections that deal with data content adaption. Such mechanisms mainly 
affect the data utility, privacy and fairness aspects of responsible data-driven 
systems). 
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A closely related concept to fairness is bias. The observed data (i.e., 𝑋 and 𝑌) and, 

consequently, the predicted outcomes �̂� and decisions Action(�̂�, context) – whether 
made by people or systems – may show bias. According to (Balayn et al., 2021), a bias 
exists when certain data classes have different distributions for the values of some 

label attributes (e.g., output attribute 𝑌 and/or its prediction �̂�) systematically. A data 
class represents a group of data instances, which typically share certain attribute 
values (e.g., the data instances representing females between 30 and 40 years old). A 
bias can be problematic or not, which is mostly established based on human judgment 
(Balayn et al., 2021). As such, Balayn et al. (2021) distinguishes three bias types, 
namely: 

• Desired bias, referring to those that are part of correct system functionality.  

• Undesired bias, relating to the classes of protected attributes (like, gender, race, 
religion and sexual orientation). Protected attributes are considered as sensitive 
according to laws and/or societal or ethical norms. This bias type is often 
perceived as unfair by the stakeholders, especially those impacted by the 
system.  

• Unimportant bias, referring to those not being problematic according to laws 
or societal discourse. This bias often relates to the classes defined by 
contextually meaningless attributes, for example, the data class representing 
individuals wearing sunglasses and T-shirts. 

 
The undesired bias in the data collection stage in Figure 1 can be due to the data 
representing a situation in the real world that is undesirable (due to, for example, 
systemic, systematic, structural and institutional discrimination), or the data 
representing a desirable situation unfaithfully (due to, for example, erroneous 
observations or unrepresentative data sampling), see (Choenni et al., 2018) for an 
example. The output of the data processing stage (i.e., the model extraction and model 
interpretation blocks in Figure 1) can be biased due to, for example, the use of unfit 
and unsuitable algorithms to process the data, e.g., for making output bias and 
variance trade off (Bishop, 2006). 
 
3. Relevant concepts and principles 
In this section we describe the (theoretical) foundations needed for our discussions in 
the following sections. 
 
A data processing model and its extension 
Dealing with privacy and fairness issues can be done at various parts of the extended 
data-driven decision support system shown in Figure 1. The measures dealing with 
fairness issues are traditionally categorized at three stages of a data driven-data 
decision support system, namely before, within and after a data analytics algorithm 
(Balayn et al., 2021; Berk et al., 2021). Specifically, as shown in Figure 2, the fairness 
protection measures are categorized as 

• Pre-processing measures, which are applied to the input data (i.e., to 𝑋 and 𝑌),  

• In-processing, which encompass the in-algorithm treatments, and 

• Post-processing, which are applied to the output data (i.e., outcome �̂�). 
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In literature fairness measures taken in the pre-processing stage are part of data 
management domain (or within data engineering community) and those taken in the 
in-processing and post-processing stages are part of data analytics domain (or within 
data science community).  
 

 
Figure 2: An illustration of the issue discovery and mitigation stages in an extended data-

driven decision support system 

One can also categorize privacy protection measures in the three stages mentioned 
above (although there might be no privacy protection measure categorized in the in-
process stage yet). Therefore, we propose the stages of a data-driven decision support 
system, as shown in Figure 2, to be applicable to both fairness and privacy protection 
measures. Further, as shown in Figure 2, we argue for and advocate adding a new 
stage corresponding to the operational stage of a data-driven decision support 

process, wherein an Action(�̂�, context) is defined and carried out. The action Action(�̂�, 
context) is possibly based on some human intelligence, which interprets the outcome 

of the decision support system �̂� based on the situation (i.e., the operation context like 
the objective and the relevant environment characteristics). In turn, the measures in 
the operation stage can further be divided into pre-operation, in-operation and post-
operation substages (corresponding to what should be done before, during and after 
applying an action to a real-world phenomenon). An elaboration of such subdivision 
is the subject of our future research. 
 

Dealing with privacy and fairness issues in each stage in Figure 2 requires conducting 
two types of actions: detecting the issues and subsequently mitigating them. Having 
such a distinction is inspired by the literature analysis of (Balayn et al., 2021) that 
results in identifying six main directions of research on unfairness, which we suspect 
to be applicable for privacy as well, namely:  

1. To define, formalize and measure unfairness, 
2. To identify cases on unfairness in datasets,  
3. To develop ways to mitigate the unfairness within such datasets, 
4. To test unfairness in the outputs of machine learning based software systems, 
5. To understand how humans perceive the unfairness of data-driven decision-

support systems, and 
6. To investigate how humans might create certainty, given the biases found in 

the outputs of the systems. 
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Clearly, the directions mentioned in items 2, 4 and 5 relate to the detection aspects and 
those in items 3 and 6 relate to the mitigation aspects. Considering the stages identified 
in Figure 2, we attribute a pair of discovery and mitigation actions to each stage. For 
example, in Section 4, we analyze a scheme from literature for detecting and 
mitigating both fairness and privacy issues simultaneously in the pre-processing 
stage. There are also suggestions to detect such issues in early stages and mitigate 
them in later stages, see for example the vision depicted in (Stoyanovich, et al. 2017) 
and indicated in Figure 3. The literature does not provide guidance in the selection of 
the detection and mitigation methods, i.e., which method(s) and where to apply. As 
mentioned in (Balayn et al., 2021) about where to apply detection and mitigation: “it 
seems to primarily depend on the notion of fairness to optimize for, and on the actual 
context of the application.” To provide evidence for this context dependency, we 
sketch a scheme in Section 5 that considers the impact of actions at the operation stage 
and underlines the situations that do not require any detection and mitigation.   
 

 
Figure 3: An illustration of the detection and mitigation measures taken in various stages of 

an extended data-driven decision support system 

Personal data minimization 

A core principle of privacy protection is to minimize the amount of personal data in 
the input and output data sets of data-driven applications to the level needed for the 
data usage in mind. The current fast growth of data and data-driven applications 
demands for using efficient mechanisms to detect personal data and to minimize it to 
the level needed. Personal Data Minimization (PDM) is generally done in the pre-
processing stage on raw data (e.g., microdata) and/or in the post-processing stage on 
aggregated data (e.g., tabular data) or query replies. In this contribution we focus on 
microdata sets, which are structured as tables with rows, representing individuals, 
and columns, representing attributes (or features) of individuals like their age, gender 
and occupation. More formally, the columns of microdata set 𝐷𝑁, which comprises 𝑁 
records/rows, correspond to either the observed input attributes X or output attribute 
Y mentioned in the previous section. So, every record  𝑑𝑛 ∈  𝐷𝑁, where 𝑛: 1, . . . , 𝑁, 
comprises 𝑀 attributes denoted by 𝑎𝑚, where 𝑚: 1, . . . , 𝑀. Attribute 𝑎𝑚 assumes a 
nominal or ordinal value from domain 𝑑𝑜𝑚(𝑎𝑚). A record 𝑑𝑛 is in fact an element of 
super domain 𝑑𝑜𝑚(𝑎1) ×  𝑑𝑜𝑚(𝑎2) × ⋯ × 𝑑𝑜𝑚(𝑎𝑀), as a Cartesian product of the 
individual domains over which all attributes are defined. 
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One can distinguish between two main approaches for Personal Data Minimization 
(PDM): Syntactic and noise-based (Clifton & Tassa, 2013). 

• Syntactic approach typically relies on generalizing data items until a syntactic 
condition is met. This means preserving the truthfulness of data in the sense 
that a modified value clearly specifies the group of possible original values. For 
example, when the original value of attribute age is generalized to the age range 
of 16-20, the data processor knows that the original value is surely one of the 
following values: 16, 17, 18, 19 and 20. The objective in syntactic methods is to 
restrict the ability of intruders to learn with a high enough certainty the identity 
of or private information about a data subject from a transformed microdata 
set. Example of the syntactic approach are k-anonymity and its complementary 
variants (like l-diversity, t-closeness) and HIPPA rules (Bargh et al., 2018; 2021; 
Annas, 2003).  

• Noise-based approach: the PDM methods of this approach are not based on a 
syntactic condition. They add noise or randomness to a transformed data set 
(or to the outcome of a calculation on the original data set). The objective here 
might be to hide the influence of the data of a subject in the transformed data 
set (or in the outcome) and, as such, to preserve the subject’s privacy. ɛ-
differential privacy is an example method of the noise-based approach.  

 
Syntactic models are in use for a while. This indicates their robustness and acceptance 
by stakeholders (although this does not imply that they are perfect). This wide 
acceptance can be attributed to, among others, their truthfulness preservation (Li et 
al., 2007; 2011) and their conformance with existing privacy laws and regulations. 
Truthfulness preservation means that the transformed data items are consistent with 
the original values (like, as mentioned above, age 19 years old changes to an age range 
like 16-20 years old). Conformance with existing privacy laws and regulations means 
that, like privacy laws, syntactic models aim at preventing identifiability and 
attribution through considering how pieces of information interact (Nissim & Wood, 
2018). Therefore, we have considered syntactic models for our study.  
 
Attribute mapping is one of the key steps of the family of k-anonymity, l-diversity and 
t-closeness methods that are based on the syntactic approach (Bargh et al., 2018; 2021). 
Attribute mapping refers to the process of assigning a type to every attribute in a 
microdata set. Depending on the contextual constraints and conditions, via attribute 
mapping one categorizes the attributes 𝑎1, 𝑎2, … , 𝑎𝑀 of a microdata set into the 
following types:  

• Explicit Identifiers (EIDs) are those attributes in the original data set that 
structurally and on their own could uniquely identify an individual, i.e., a data 
subject. Examples of EIDs are a data subject’s name, home address and unique 
personal identification numbers like the ‘social security number’, ‘national 
health service number’, ‘voter card identification number’, or ‘permanent 
account number’. Often EIDs in the original microdata set are removed (i.e., 
filtered out), replaced with an unrecognizable value (i.e., masked/suppressed), 
or replaced with a unique and unrecognizable value (i.e., pseudonymized). 
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• Quasi Identifiers (QIDs) are those attributes that, in combination, could 
potentially be used to identify an individual if these QIDs are found in other 
data sources together with EIDs (or anything that specifies or points to 
someone specific). The values of the QIDs can be used to link the EIDs that exist 
in the other data source with (some of) the records of the transformed 
microdata sets. Hereby (some of) the records in the original microdata set – 
even if its EIDs are removed – can be reidentified. An example of QIDs is the 
combination of birthdate, postal code and gender, as shown in Sweeney (2000, 
2002). QIDs are usually generalized, suppressed or aggregated. As a result, the 
QIDs in the transformed microdata set assume more coarse values. Every 
pattern of QIDs values, which is often common among a few records in the 
transformed microdata set, is called an Equivalence Class (EC). 

• Sensitive Attributes (SATs) are those attributes that capture privacy-sensitive 
information about data subjects that we (possibly) do not want to disclose. 
These attributes are only present in the original microdata set and, thus, they 
are not present in other data sources which reside in other domains than that 
of the data controller organization. Examples of potential SATs are disease, 
salary, loans, disability status, and crime type. Determining SATs is a subjective 
and case-specific matter. Some legal regimes provide a list of sensitive 
attributes but note that not all of them are considered as SATs (i.e., a legally 
sensitive attribute, like gender, can be seen as a QID). SATs are typically 
important to data processors for data analytics purposes, and they may disclose 
personal data due to attribution. Therefore, SATs are usually protected via 
suppression. 

• Non-sensitive Attributes (NATs) are all attributes that are (a) not EIDs, QIDs or 
SATs and (b) supposed to be published because they are needed for the 
purpose at hand. NATs are usually unprotected.  

• The other attributes, unlike QIDs, SATs and NATs, are not needed to be shared, 
considering the data usage in mind. This can be due to their high privacy 
sensitivity (i.e., having a huge adverse impact on data subjects) and/or 
irrelevancy for the data sharing purpose in mind. If we decide not to share some 
attributes due to their (privacy) sensitivity, we must make sure that the 
published attributes (QIDs, SATs and NATs) do not leak information about 
such omitted privacy-sensitive attributes. 

 
In summary, through attribute mapping, attributes 𝑎1, 𝑎2, … , 𝑎𝑀 of microdata set 𝐷𝑁 
are divided into 4 disjoint EID, QID, SAT and NAT subsets. To protect QIDs, the k-
anonymity method is used via generalization of the values of QIDs and possibly 
suppression of some records. To generalize QID values, the appropriate taxonomy 
trees for QIDs are defined (Fung et al., 2010). The proportion of the number of 
suppressed records to the total number of records can be kept below a value to 
maintain the quality of the transformed microdata set. 
 
Fairness 
Fairness is a core concern of data-driven decision support systems, next to 
security/privacy and explainability concerns (Choraś et al., 2020). Currently, fairness 
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protection has gained importance in developing sociotechnical algorithmic systems 
(Starke et al., 2021). For sociotechnical systems see (Bargh & Troxler, 2020). The notion 
of fairness can be traced to (or found in) the fields of philosophy, sociology and legal 
sciences. These notions of human fairness are nowadays applied to algorithms (Starke 
et al., 2021) to align the corresponding systems with actual fairness values (Balayn et 
al., 2021). There is a vast body of literature on formalization of the concept of 
algorithmic fairness which can be categorized as pre-processing, in-processing and 
post-processing (Balayn et al., 2021; Berk, et al., 2021) as briefly explained in the 
following. 
 
Pre-processing based methods aim at eliminating any sources of unfairness in the data 
before applying it to an algorithm. For example, all linear dependency between 𝐴 and 
𝑋 attributes can be removed, some values of output attribute 𝑌 can relabeled to make 
per group base rates comparable. In-processing based methods build fairness 
adjustments into the algorithm. For example, uncertain risk forecasts (those that are 
close to 50% in case of binary outcomes) can be appropriately altered (e.g., by altering 
the forecast of high risk to low risk to serve some fairness goal), a penalty term can be 
added to the fitting procedure, or some constraints can be imposed to the optimization 
process. In post-processing based methods, the output of the algorithm is adjusted to 
make it fairer. For example, the value of an estimated outcome can be randomly 
reassigned so that the estimated outcome values (e.g., high risk or low risk) are 
independent of protected groups.  
 
Note that algorithmic fairness measures concern group or individual fairness, 
depending on whether the measure indicates fairness per group (e.g., similar groups 
should have similar outcomes) or per individual, respectively (e.g., similar individuals 
should be treated similarly independently of their membership to one of the groups), 
see also (Balayn et al., 2021). 
 
4. Adapting input data (a pre-processing case) 
Adapting data before its processing is necessary when the data is shared with others, 
especially those from other organizations. Of course, for use and storage of data within 
own organizations, adapting data might be necessary when one knows that 
preserving (and accessing) the original data will not be necessary anymore. This is 
indeed an evidence of a due care practice. When sharing data with the public or other 
organizations, the purpose of data usage is often not specified beforehand and 
therefore the data should be protected against the worst-case scenario (i.e., protected 
against all privacy and fairness risks as much as possible and as much as acceptable).  
 
Hajian et al. (2014) use the generalization method to protect microdata against both 
privacy and fairness risks. Unlike the other existing pre-processing methods for 
discrimination prevention which are based on data perturbation (like those mention 
for noise-based approach in Section 3), the data generalization method transform data 
truthfully and consistently (Li et al., 2007). Via generalization of QID attributes one 
can realize the k-anonymity method (i.e., protecting against privacy risks) and via 
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generalization of Potentially Discriminatory (PD) attributes one can realize the so-

called -protection method (i.e., protecting against fairness risks). 
 
PD attributes refer to those sensitive attributes in {𝑎1, 𝑎2, … , 𝑎𝑀} of a microdata set 𝐷𝑁 
that explicitly require protection against discrimination according to (privacy) laws, 
regulations, and social norms. For example, the special categories1 of personal data in 
GDPR might be seen as PD attributes or U.S. federal laws (US EPA, 1963) prohibit 
discrimination based on race, color, religion, nationality, sex, marital status, age and 
pregnancy. The generalization of attributes is applied to the union of QID and PD such 

that k-anonymity is achieved among QID attributes and -protection is established 
for PD attributes. It might be that some attributes are neither QID nor PD but are 
highly correlated with PD attributes. These so-called proxy PD attributes should also 

be generalized so that the union of PD and proxy PD attributes become -protected. 

For a technical description of -protection, the interested reader is referred to (Hajian 
et al., 2014). A simple strategy for generalizing PD and proxy PD is to generalize them 
to the root values in their taxonomy trees (e.g., for the gender attribute, the values 
male and female are generalized to *). This simple strategy resembles Fairness 
Through Unawareness (Balayn et al., 2021). 
 
In summary, for protection against privacy risks, generalization is applied to only 

QIDs. For protection against bias and discrimination (i.e., applying -protection), 
generalization should also be applied to those PD and proxy PD attributes that are not 
QIDs. This extra level of generalization reduces the overall data utility for the 
combined protections (i.e., against both privacy and fairness risks) relative to that of 
either protection against privacy risks or protection against fairness risks. This 
reduction of data utility can be the highest if the data is going to be made open 

(accessible to everybody) because the parameters k and  should be chosen 
conservatively. 
 
5. Acting in the operation stage (based on outcome interpretation) 
Without loss of generality, we assume that the data processing stage of a data-driven 
decision support system is realized by a machine learning system. The parameters of 
the resulting system are denoted by: 

• 𝐴: The set of observable attributes protected2 by laws, regulations or social 
norms, 

• 𝑋: The set of the other observable attributes, 
• 𝑈: The set of relevant latent attributes, which are not observed, 
• 𝑌: The observed attribute to be predicted (possibly contaminated with 

historical biases), and 

• �̂�: The predictor random variable of 𝑌 that depends on 𝐴, 𝑋 and 𝑈. 
 

 
1 Article 9(1) of GDPR (2016) on processing of special categories of personal data: “Processing of personal data 
revealing racial or ethnic origin, political opinions, religious or philosophical beliefs, or trade union membership, 
and the processing of genetic data, biometric data for the purpose of uniquely identifying a natural person, data 
concerning health or data concerning a natural person's sex life or sexual orientation shall be prohibited.” 
2 Note that these attributes can be protected against privacy or fairness risks. 
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A machine learning based extended data-driven decision support system uses 

predictions �̂� to create some impacts, denoted by g(�̂�, Contextg), h(�̂�, Contexth), …, in 
the real-world. Here variable “Contextimpact” captures all the contextual parameters 
that, next to the predicted outcome, are used to create a social, business, or economic 

impact. For example, let �̂� be a forecast of the volume of crime per neighborhood in 

the near future. Let, as hypothetical cases, g(�̂�, Contextg) be the expected jail capacity 

in a country and  h(�̂�, Contexth) be the forecasted police patrol capacity in a 
neighborhood. In the following, we use the causal reasoning theory to reason about 
how to approach and deal with the former case at the operation level. For the latter 
case, which can be seen as a potentially problematic case according to the causal 
reasoning theory, one needs to adopt an elaborated approach (which is out of the 
scope of this contribution). 
 
Causal reasoning approach 
Causal reasoning uses an acyclic directed graph called Structural Causal Model (SCM) 
to indicate the casual dependency/relationship of random variables (or attributes) in 
a machine learning system (Kilbertus et al. 2017; Kusner et al., 2017). As an example, 
the SCM of the example case of gender discrimination in Berkeley college admissions 
– for more information see (Kilbertus et al. 2017) – is shown in Figure 4. In this 
example, a lower college-wide admission rate is observed for women than for men. 
This is because women, compared to men, apply for more competitive departments 
(i.e., therefore A has impact on X as shown in the SCM model in Figure 4) and the 
department choice impacts the admission rates (thus, X impacts Y). According to this 
model, the admission rate is not just affected by the gender. Thus, a conclusion like 
being a woman automatically leads to a lower acceptance rate does not hold because 
there is another reason behind the lower acceptance rate of women (i.e., the 
department choice). In Figure 4, we have extended the SCM model of this example 
with the dashed parts to indicate a possible impact of outcome Y (particularly on 
women). This extension will be used in our arguments in the following. 

 
Figure 4: An example of a SCM from (Kilbertus et al. 2017), extended with the impact 

aspects (the dashed parts) 

An SCM is based on some strong assumptions made by domain experts on the 
dependency/relationship of attributes. As such, they are not unique and many SCMs 
are possible. The advantage of using these models is to provide an intuitive 
explanation behind a certain machine learning based model. Providing intuitive 
explanation is, in turn, a key requirement of explainability for data driven systems 
(Selbst and Barocas, 2018).  
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Kilbertus et al. (2017) uses casual reasoning to frame the problem of fairness based on 
protected attributes. This viewpoint aims at shifting the attention from defining the 
right discrimination criteria (based on some observed attributes) to “[w]hat do we 
want to assume about our model of the causal data generating process?” They 
introduce some natural causal non-discrimination criteria and develop algorithms 
that satisfy them. One of these criteria is based on the concept of resolving variables. A 
resolving variable is “any variable in the causal graph that is influenced by protected 
variable 𝐴 in a manner that we accept as non-discriminatory”. A key characteristic of 
a resolving variable is that “all paths from the protected attribute A to Y are 
problematic, unless they are justified by a resolving variable” (Kilbertus et al., 2017). 
For example, in the SCM of Figure 4 there is no resolving variable on the path from 𝐴 
to 𝑌, thus reasoning based on the SCM in Figure 4 (i.e., based on variables 𝑋, 𝐴 and 𝑌 
therein) should be done carefully as there is a chance of problematic reasoning (i.e., 
potentially being unfair). 
 
Extending the causal reasoning approach 
We propose to extend the causal model of the machine learning system (i.e., the 

decision support system) with the corresponding impacts – i.e., g(�̂�, Contextg), h(�̂�, 
Contexth), … – to have a causal model for the whole extended decision support 
system. An illustration of such an extension of the output attribute in Figure 4 is 
shown with the dashed line components.  
 
Let’s revisit the hypothetical example mentioned above with  

• Case g(�̂�, Contextg) being the expected jail capacity in a country and 

• Case h(�̂�, Contexth) being the forecasted police patrol in a neighborhood,  

• Given that outcome �̂� is a forecast of the volume of crime per neighborhood in near 

future.  

In Figure 5, we depict a high-level SCM of this example, extended with the proposed 
impacts which eventually (do not) affect the individuals/groups behind the protected 

attributes 𝐴. We consider these impacts g(�̂�, Contextg) and h(�̂�, Contexth) as some 
nodes on the path from protected attributes 𝐴 to the end attributes 𝐴. As such here we 
model the fact that (how and whether) protected attributes 𝐴 (are used to) impact 
those individuals characterized by those protected attributes.  
 
Based on causal reasoning, we can argue and reason about whether the impact 

attributes g(�̂�, Contextg) and h(�̂�, Contexth) influence protected groups and 
individuals adversely (unacceptably) or not (i.e., acceptably). In our hypothetical 

example, the impact g(�̂�, Contextg) might be acceptable – so being seen as non-
discriminatory – because, or let’s assume that, the forecasted jail capacity in a country 
does not have adverse impact on protected groups. Therefore, it becomes acceptable 

to use the protected variables (and privacy-sensitive variables) to forecast �̂� (the value 
of Y) and use the result for forecasting prison capacity in the future. This is because 

g(�̂�, Contextg) can be seen as a resolving variable. On the contrary, foreseeably the 

impact h(�̂�, Contexth) can have adverse impacts on protected groups – recall the so-
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called redlining attacks – and as such it is not resolving. Therefore, the latter case is a 
potentially problematic case and should be approached cautiously (maybe not to 
build any prediction model for it at all). 
 

 
Figure 5: An extended SCM for the hypothetical example. 

Using the causal reasoning rationale one can bring strong arguments forward for 
using all relevant attributes (including privacy sensitive and fairness protected 
attributes) to build a high-quality model and have a good forecast of crime volume in 
near future. This is due to knowing or arguing that the impact (e.g., the estimated 
prison capacity) does not have any privacy violating and unfair impacts on 
individuals and groups. 
 
6. Discussion 
As mentioned previously, moving from the case of data adaption in the pre-
processing stage to the case of no adaption in the operation stage results in using the 
original data without modification (i.e., without protection against privacy and 
fairness risks). Often this delivers a better data utility and prediction quality. 

Nevertheless, one should keep in mind that the data processing outcome �̂� should 

only be used for the action in mind (i.e., g(�̂�, Contextg) being used only for the 
forecasted prison capacity). Therefore, there should be some (security) mechanisms in 
place to prevent illegitimate use of the outcomes like, monitoring, access control, and 
usage control (Bargh et al., 2017; 2016; 2014).  
 
In practice, adapting data at both stages of pre-processing and operation is 
imaginable. This is the case, for example, when minor pre-processing is done to 
eliminate unnecessary (detailed) information and as such mitigate (to a limited level) 
the privacy and unfairness risks. Nevertheless, removing all such risks is unnecessary 
if the adverse impacts on individuals are justifiable/acceptable. 
 
A key contextual parameter that justifies adoption of the first or the second case is the 
data environment within which the data is used. Adaption at the pre-processing stage 
is preferred when the data traverses an organization’s boundaries and is shared with 
others or with the public. When the data is shared with the public, there is no 
mechanism to control the way that the data processing outcome is used. Therefore, 
the raw data should be adapted such that all risks are contained to an acceptable level. 
This would probably inflict harsh expenses on data utility. In case that the data is used 
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within one’s own organization and for a specific purpose, adopting the second case 
(described in Section 5) can be considered.   
 
The second case relates to the fair information use principle (being prominent in the 
Anglo-Saxon privacy law). This might be against the principle of informational self-
determination (as realized in, e.g., the right to be forgotten and consent). On the other 
hand, the case seems to be in harmony with the spirit and principles of GDPR, which 
allows using (the special categories of) personal data for statistical and scientific 
purposes as well as for public interests. It is for future studies to research the legal 
grounds and implications of the second case. 
 
7. Conclusions 
In this contribution, we suggested looking at the whole process of data content 
adaption when protecting data utility, privacy and fairness in data-driven decision 
support systems. By means of two use cases, we argued that the quality and usage of 
data degrades substantially if we adapt the content of input data locally (especially 
when the data usage is not known at that time). Postponing data content adaption to 
a later stage, however, can lead to using high quality data without adapting data 
content for privacy and fairness protection in some practical situations. For identifying 
these situations, we used causal reasoning to argue whether using (privacy and 
fairness) protected attributes can be accepted as non-discriminatory. This approach 
leads to using high quality data for the prediction process in some cases; and may lead 
to improved predictions. Of course, we argued that there should be some mechanisms 
in place to guarantee the use of such prediction outcomes for the corresponding 
actions solely (and not using them for other purposes that may result in 
undesired/unjustifiable impacts on individuals and groups). We identified some 
directions for future research, which include specifying the actions that can be taken 
in pre-, in- and post-operation stages, investigating the ways to define fairness and 
privacy in a given context, based on societal, social, ethical, legal, personal norms, 
devising a method for mapping desired fairness concepts to formal measures 
concepts, and establishing a procedure to accommodate the residual privacy and 
fairness risks (i.e., those that cannot be addressed automatically). 
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Abstract  
This research paper aims to reflect on the strategies used by ten academic advisors to 
deal with intercultural conflicts. These strategies include being respectful, 
demonstrating patience and empathy toward international students, creating rapport 
to foster mutual understanding, and fostering a positive attitude toward other 
cultures. This paper also analyzes conflicts emerging from cultural differences and 
language barriers between international students and advisors by considering a 
qualitative social research approach, which includes interviews and thematic analysis 
as data collection and interpretation methods. In addition, this paper provides 
essential information about how international students' poor understanding of the 
educational system can lead to potential conflicts with advisors. Advisors apply 
strategies to overcome challenges derived from miscommunications in multicultural 
educational contexts, like providing emotional support and offering information 
about the university. Moreover, advisors participating in this study explain how 
important it is to get training to deal with challenges in advising international studies. 
Therefore, the primary contribution of this paper to educational and social science 
research is to propose interculturality and intercultural communication as concepts 
and pedagogical tools to promote a mutual understanding between advisors and 
educational students that enhance learning and teaching initiatives within 
universities. Furthermore, introducing interculturality in the education advising 
process allows respect for cultural differences between teachers, professors, and 
students, resulting in more inclusive learning and teaching initiatives.  
 
Keywords: intercultural communication, interculturality, advising, international 
students.  
 
1. Introduction 
Cultures are typically defined through people’s beliefs, values, and actions (Nirmala 
& Krishnagopal, 2015). Therefore, cultures influence behavior patterns and determine 
appropriate roles in specific contexts (Raeff et al., 2020). The field of research on 
intercultural communication and education has taken the concept of culture as a 
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reference because it allows a better understanding of how values, behaviors, and 
thoughts shape ideas about learning, teaching, and advising (Moon, 2009). It has also 
explored the links between culture and globalization and contemplated how networks 
of meaning structure both concepts in the context of educational initiatives that 
involve different peoples across categories of cultural difference, including language, 
nation, ethnicity, race, gender, sex, migration status, and health condition. The 
relationship between non-English-speaking international students at English-
speaking universities has become relevant when researching the role of 
interculturality and intercultural communication in educational research. 
 
Given that social relations and webs of meaning define culture and globalization, this 
research presents a multi-structuralist perspective to explore how advisors from 
higher education institutions who interact with international students in the United 
States face intercultural communication conflicts. These advisors deploy intercultural 
communication strategies to deal with these conflicts and generate better advisory 
relationships with their students. In this situation, intercultural communication 
strategies create bridges between different culturally different actors in high education 
institutions. 
 
This research aims to reflect on the strategies used by academic advisors to deal with 
intercultural conflicts that arise with international students who are not proficient in 
the English language. The professors' experiences in the NCU tourism undergraduate 
program in the United States will be considered, and their thoughts on language 
barriers and intercultural conflicts with international students when advising will be 
identified. In addition, these teachers' strategies to generate intercultural dialogues 
with these students will be analyzed. 
 
This research is based on a qualitative methodological strategy that integrates 
interviews with NCU's tourism program advisors. Also, the information from these 
interviews is analyzed according to a thematic analysis approach that allows 
interpreting how strategies and challenges emerging from the interaction between 
students and advisor is motivated by culture, language, and difference. This research 
is expected to raise awareness about intercultural relations when advising 
international students of higher education in the United States. 
 
This research article is structured in three parts. First, a literature review is presented. 
This section explains concepts associated with intercultural communication and 
student counseling. Second, the research methodology is unfolded. Third, research 
results are disclosed and discussed considering the following topics: (1) intercultural 
conflicts and challenges in advising international higher education students; (2) 
awareness of cultural differences; (3) strategies used to advise international students; 
(4) affective aspects of advising from an intercultural education approach; (5) 
behavioral aspects of counseling from an intercultural approach, and cultural identity 
in intercultural communication with students. Finally, conclusive remarks for this 
research are presented. 
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2. Literature review  
This paper considers theories and concepts related to intercultural communication in 
connection to globalization, including intercultural competence, barriers to 
intercultural communication, challenges to intercultural communication, intercultural 
communication strategies, and intercultural education advising in tourism 
undergraduate programs to reflect on the strategies and challenges faced in teaching 
advising involving international students. Intercultural communication refers to 
communication between individuals or groups of different cultures or subcultures. It 
occurs when members of a particular culture give a message to members of another 
culture (Samovar et al., 2014:13). An essential aspect of intercultural communication 
is interpersonal communication between communicators. A key to effective 
intercultural communication is, undoubtedly, knowledge. 
 
Intercultural communication and globalization  
Intercultural communication is related to globalization and has been connected to 
understanding national cultures as the fundamental principle. Hence, the whole idea 
of intercultural communication was linked to national culture. Nonetheless, Hannerz 
(1992) argued that we should see all cultures as creolized societies, grasping early the 
discourse that continued in new discussions about globalization. Moreover, 
globalization typically refers to two opposite processes: a) the globalization process, 
in which we are all getting closer and closer to each other through consumerism, 
ideology, and knowledge about each other; and b) the localization process, which 
makes us focus intensively on our local nation or local ethnic group (Featherstone 
1990, Eriksen 1993).  
 
In the debates about globalization, it is intensively discussed whether globalization is 
a new process. Yu (2010) suggests that there is nothing new. For instance, he argues 
that mobility, central to globalization, primarily applies to the elite. In addition,  
Bauman (1999) agrees but adds that it makes sense to see mobility as society's idea. 
Bauman (1999) also argues that a mobile society is not open to everybody. 
Globalization has, according to him, caused a new polarisation in societies that divides 
people into two groups: tourists and vagabonds. Tourists can travel free with few 
restrictions. However, the vagabonds are forced to migrate because of war, poverty, 
or hunger. The vagabonds are not welcomed like tourists but are met with high walls 
of customs duties and barbed wire (Bauman, 1999). Although Bauman (1999) can be 
criticized for presenting a very simplistic picture, he points to some of the essential 
discourses in Western societies, significant to the intercultural communication 
process. These discourses are associated with whom to include, and whom to exclude, 
which I find is a social practice crucial to research in intercultural communication.  
 
It is often argued that there is no difference between intercultural communication and 
other forms of communication (Palmer, 2013). However, in multiethnic societies, one 
of the differences is that it is a legal discourse to discuss who of the participants in a 
communication process 'really' belongs to the majority culture in intercultural 
communication. Intercultural communication in a globalized world must consider 
that circumstance and include questions of globalization and cultural identity. A 
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model for intercultural communication from a poststructuralist approach was 
developed for this research. This model paper was based on the contributions of  
Maylath et al. (2013). 
 

 
Figure 1. Intercultural communication process 
  
Note. From "Navigating with the stars: Critical qualitative methodological 
constellations for critical intercultural communication research," by Willink, K. G., 
Gutierrez-Perez, R., Shukri, S., & Stein, L., 2014, Journal of International and Intercultural 
Communication, 7(4), p. 292.  
 
This model intends to describe the intercultural communication process between two 
actors, classified as addressers and addressees. Likewise, this model emphasizes the 
participant's interconnected nature in the intercultural communication process and 
shows that communication is always an ongoing process (Yoshikawa 1987). 
 
Intercultural communication competence  
Intercultural communication competence is the impression that behavior is 
appropriate and effective in a given context. Typically, competence is considered an 
ability or a set of skilled behaviors. However, any given behavior or ability may be 
judged competent in one context and incompetent in another. Consequently, 
competence cannot inhere in the behavior or ability itself. It must instead be viewed 
as a social evaluation of behavior. This social assessment integrates the two primary 
criteria of appropriateness and effectiveness (Spitzberg, 2000). Appropriateness 
means that the relationship's valued rules, norms, and experiences are not violated 
significantly. Effectiveness is the accomplishment of valued goals or rewards relative 
to costs and alternatives. Therefore, with these standards, communication will be 
competent in an intercultural context when it appropriately accomplishes the actor's 
purposes in the context and relationship (Spitzberg, 2000). People who are competent 
in communicating means they can communicate effectively. Messages are interpreted 
the same by both the sender and the recipient. Thus, intercultural communication 
competence sees the success and feasibility of communication and interaction between 
people from different cultures (Yu, 2012). 
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Intercultural communicative competence (ICC) has been variously defined. For 
example, Byram (1997) views ICC as a term that covers critical components like 
linguistic competence, sociolinguistic competence, discourse competence, and 
intercultural competence. ICC enables individuals to interact with others from 
different linguistic and cultural backgrounds. Likewise, Chen and Starosta (1996) 
define ICC as speakers' abilities and competencies. These ICC competencies are 
intercultural sensitivity, intercultural awareness, and intercultural adroitness. ICC 
competencies are vital for effective and appropriate communication in a culturally 
diverse community. Similarly, Chen and Starosta (1996) state that ICC comprises 
speakers' communication skills and attitudes in various cross-cultural situations. ICC 
refers to speakers' communicative abilities, competencies, skills, and attitudes toward 
others in multilingual and multicultural contexts. In this study, this model for ICC is 
considered:  
 

 
Figure 2. Intercultural communication competency 
 
Note. From "Global virtue teams create and translate technical documentation: 
Communication strategies, challenges, and recommendations," by Cleary, Y., 
Flammia, M., Minacori, P., & Slattery, D. M., 2015,  IEEE International Professional 
Communication Conference (IPCC). 
 
According to this model (1997), five competencies are essential to developing 
intercultural communicative competence as follows: first, attitudes; second, 
knowledge; third, skills of interpreting and relating; fourth, skills of discovery and 
interaction; and fifth, critical cultural awareness; each of which will be discussed 
below. The first element is attitudes, which consist of curiosity, openness, and 
readiness to suspend disbelief about other cultures and beliefs (Batova, 2018). This can 
help the development of intercultural knowledge and skills essential to interacting 
appropriately and effectively with people from other cultures. The second 
competency is intercultural knowledge, which is the information about social groups, 
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products, and practices on one's own. Knowledge is into two categories: conscious 
and unconscious; the former is the knowledge that can be more or less refined but 
present to some degree, and the latter is knowledge of concepts and processes in 
interactions. The third and fourth skills are those of interpreting and relating and skills 
of discovery and interaction. The skills of interpreting and relating are the capabilities 
to interpret information in different cultures and relate them to one's own. 
 
In contrast, discovery and interaction skills are the ability to acquire new knowledge 
of other cultures and employ knowledge, attitudes, and skills within communication 
and interaction. Finally, the fifth component is critical cultural awareness, which is the 
ability to evaluate critically based on the explicit criteria of perspectives, practices, and 
products in the individual's culture and others (Byram, 1997, p.54). 
 
Barriers to intercultural communication  
Infante (1993) contributed to the idea of intercultural communication. He 
distinguished between low-context and high-context cultures in terms of 
communication patterns. In high-context cultures such as Japanese and Korean 
cultures, most information or message is conveyed through the physical context or 
implicitly based on the rules, roles, and values. Conversely, most information is 
contained in verbal and explicit messages in low-context cultures like American 
cultures. Although there is a message between low and high culture, Hall believes that 
one context tends to dominate the other (Turistiati, 2016). 
 
It is crucial to consider ethnocentrism to understand the barriers to intercultural 
communications. Liliweri (2013) defines ethnocentrism as "an understanding" in 
which the followers of a culture or a tribal group feel superior to others outside their 
group. Ethnocentrism can evoke an attitude of "we" and "they," more specifically, may 
form subcultures from a great culture. Nationalism is a form of ethnocentrism; for 
example, Americans feel superior to those Chinese or Indonesian. Ethnocentrism often 
entails the belief that one's race or ethnic group is the most important or that some or 
all aspects of its culture are superior to those of other groups (Parumasur, 2012). 
 
Prejudice is also a barrier to intercultural communication. According to Mulyana 
(2014), prejudice is a mistaken perception of different people. Prejudice is an unfair 
attitude towards a person or a group. Prejudice also means decisions and judgments 
based on experience. Richard W. Brislin (in Mulyana, 2014) defines that unfair 
prejudice as an attitude that deviates from or is intolerant of a group of people. Like 
stereotypes, prejudice can be positive or negative. However, prejudice is generally a 
negative bias (Koc, 2020). 
 
Culture shock is another essential concept for analyzing cultural barriers to 
intercultural communication regarding advising international students. Brambell 
(2012) defined cultural shock as a state of disorientation experienced by a person who 
enters unfamiliar environments away from the comfort zone. Culture shock is 
standard for people who move to a new country or region. Culture shock can be 
experienced by anyone who, after an extended stay in one place, moves to another 
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with a different culture. To cope with culture shock, people must attempt to adjust or 
adapt to new environments and people with different cultures (Suen & Suen, 2019). 
 
When considering cultural shock, the U-curve theory initiated by Lysgaard is crucial. 
The U-curve framework has been widely used to describe the cross-cultural 
adjustment process of expatriate employees or sojourners within a host culture. The 
U curve relates the time path of an expatriate's adjustment to a host country's culture. 
It involves a honeymoon stage, followed by culture shock and a process of 
improvement or adjustment to the host culture, culminating in a mastery stage, 
characterized by 'small incremental increases in the expatriate's ability to function 
effectively.  
 
The degree of adjustment is measured not by conformity to the host country's culture 
but by variables such as comfort or satisfaction with the new environment, attitudes, 
degree of contact with host nationals, or difficulties with aspects of the new 
environment (Black & Mendenhall, 1990). The different stages suggest a transition in 
understanding and living when shifting from a home to a host country's culture. 
Initially, adjustment difficulties may be overridden by a cultural infatuation caused 
by the newness of the environment. Then, culture shock sets in when coping with the 
new environment become necessary (Lee, 2006). 
 
Challenges to intercultural communication  
Challenges in intercultural communication emerge because people have different 
perceptions and attitudes toward other people's languages and cultures. Accordingly, 
various speakers' social roles, thoughts, and communication behaviors exist. For 
instance, in a hotel environment, some people bring their language, culture, and 
attitude; thus, hotel staff faces challenges related to intercultural communication 
whenever they interact with others of a different cultural background. Hotel staff must 
be culturally sensitive to communicate with foreign guests because effective 
communication depends on various interpretations and comprehension. It is common 
for people to freely communicate with those who share a similar language, culture, 
and attitudes. The opposite is also true in that they avoid communicating with people 
with different linguistic and cultural backgrounds since it is more likely that an 
intercultural communication breakdown will occur. Thus, adequate intercultural 
communication competence is essential to overcome communication challenges. Such 
challenges between people of diverse language and cultural backgrounds usually 
stem from sociolinguistic and cultural differences that influence their distinctive 
perceptions, interpretations, lack of shared experiences, and frames of reference 
(Doheny-Farina, 1961).  
 
Vivatananukul (2016) categorizes three kinds of communicative obstacles: cognitive, 
affective, and behavioral. In communicative situations, cognitive obstacles are caused 
when speakers do not understand others' language and are unaware of the 
appropriate language to use in terms of the intrinsic meaning of words and signs. 
Speakers usually encounter intercultural communicative problems when they 
translate languages without changing the original meaning. In addition, intercultural 
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communication challenges emerge from language genders; for example, using slang 
words in formal conversation or rituals or formal language with casual acquaintances, 
intimate acquaintances, or friends. Finally, a lack of cultural knowledge is also a key 
barrier to intercultural communication.  
 
This kind of problem can be divided into several levels, including being the unaware 
or lacking experience of the culture or knowledge of a particular society's sociocultural 
background and subcultures. People do not always recognize the complexities of 
intercultural communication, leading to misinterpretations or failures in translation. 
Secondly, emotional obstacles, such as negative attitudes, biases, prejudices, and 
stereotypes, lead to inappropriate and discriminatory practices. Lastly, behavioral 
obstacles stem from the lack of recognizing other people's cultural backgrounds and 
non-verbal cues such as gestures, smiles, movements, social distances, and practices, 
which can constrain and hinder effective communication. Acculturating themselves 
to the new social environment requires mutual understanding, a flexible mindset, and 
adaptability from interlocutors, especially at their first encounter (Matheson & 
Petersen, 2020). 
 
Dang (2016) asserts that communication between cultures is likely less effective 
because of the violation of cultural norms; in fact, people are unlikely to know if they 
are expected to follow others' cultural norms or behave according to their traditional 
culture. Speaker anxiety and assumptions of similarity rather than difference can 
widen the intercultural communication gap, cause negative perceptions toward one 
another, and lead to ethnocentrism. Ethnocentrism is based on "negatively judging 
aspects of another culture by the standards of one's own culture" (Jandt, 2003, p.83), 
which means every culture has its rules and standards (Kimball, 2017). 
 
Intercultural communication strategies 
Communication strategies were first discussed in Selinker's (1972) work regarding 
interlanguage. This explores strategies related to errors in learners' interlanguage 
systems in Second Language Acquisition (SLA). The interactional perspective sees 
communication strategies as the "mutual attempts of two interlocutors to agree on a 
meaning in situations where requisite meaning structures do not seem to be shared" 
(Tarone, 1980, p.420). Both speakers have a common effect on negotiating an 
agreement on meaning "to ensure that both interlocutors are talking about the same 
thing" (Tarone, 1981, p.288). Færch and Kasper (1983) state that communication 
strategies are "potentially conscious plans for solving what to an individual present 
itself as a problem in reaching a particular communicative goal" (p.36). Schmidt et al. 
(2007) emphasize the internal features of communicators in terms of their cognitive 
intelligence, emotional intelligence, and behavioral skills, which are correlated to 
intercultural communication challenges. According to Schmidt et al. (2007), cognitive 
intelligence concerns interpretive scheme development, multiple viewpoints, 
acculturation and openness to the third culture, innovative mindset, and awareness 
of being part of a cultural jigsaw (Madson, 2014). 
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On the other hand, emotional intelligence focuses on mindfulness, rhetorical 
sensitivity, positive attitude, empathy, and no anxiety in ambiguous situations. 
However, behavioral skills deal with language proficiency, observation and ability to 
capture a more comprehensive picture, flexibility, activeness, accessibility to new 
information and changes, adaptations to changes, cooperative relationships rather 
than self-centeredness, and management ability in a negative situation. Kasper and 
Kellerman (1997) suggest that communicative strategies should be employed to attain 
speakers' goals to alleviate communication challenges.  
 
Huang (2011) highlights strategies employed in intercultural communication for 
language teaching and tourism education: adapting to cultural differences, adopting 
appropriate skills, creating similarities, maintaining appropriate relationships, and 
promoting conflict resolution strategies (Jones, 2014). According to Han (2013), 
intercultural awareness has become a prerequisite for successful intercultural 
communication. This can be developed by: (i) "knowing yourself" because "you" are 
one side of intercultural communication, and your manifestation will have a direct 
effect on the success or failure of intercultural communication. Secondly; (ii) 
"disclosing yourself" through methods of exchange and introduction to let the other 
side know yourself, your own culture, and both sides' cultural differences; (iii) 
"increasing cultural awareness," led by the fact that globalization demands the 
enhancement of intercultural communication among people from diverse cultures for 
us to survive in the 21st century; (iv) "obtaining cultural knowledge," which refers to 
the cognitive information you need to have about the people, the context, and the 
norms of appropriateness that prevail in a specific culture, and with such knowledge, 
it is likely that you will interpret the meanings of other people's messages or behaviors 
correctly; (v) "mastering communication skills," which refers to how well the 
behaviors that are regarded as appropriate and effective are performed, meaning that 
competent communicators are required (Wang, 2018). 
 
Intercultural communication in education settings  
Quality advising depends on effective communication. Communication between 
advisors and advisees can support and facilitate students' learning, but it can 
potentially impede their academic success, which relies heavily on the quality of the 
communication. Therefore, advisors must exhibit interpersonal relationships and 
intercultural communication skills when interacting with non-native speakers from 
different cultures. The ICC model is considered in this study to guide the data analysis 
on the communication of international students and academic advisors. In advising, 
intercultural communication competence refers to one's ability to conduct meaningful, 
appropriate, and effective communication with others of different cultural 
backgrounds. Intercultural communication competence linked to advising consists of 
three closely related but separate dimensions: cognitive, affective, and behavioral. 
Communicators are unlikely to demonstrate competent intercultural communication 
if they lack ability in three dimensions (Walwema, 2018).  
 
The cognitive aspect represents awareness and understanding of information or 
actions needed for intercultural communication (Chen & Starosta, 1998; Wiseman, 
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2002). The affective dimension is depicted by motivation, which refers to "the set of 
feelings, intentions, needs, and drives associated with the anticipation of or actual 
engagement in intercultural communication." Finally, the behavioral dimension refers 
to the skills and ability needed to communicate effectively and appropriately in an 
intercultural context. The framework of intercultural communication competence has 
been used in higher education, but most research focused on international students' 
understanding and communication ability. For instance, Zimmermann (1995) 
assessed. International students' perceptions of intercultural communication 
competence and adaptation in US higher education institutions.  
 
Campbell (2012) evaluated international students' adjustment to a New Zealand 
university and sought to determine whether the students' intercultural 
communication competence was improved through pairings with native students. 
Despite the value of these studies, how individuals in the host culture interact with 
newcomers from unfamiliar cultures needs attention. Understanding the views and 
practices of natives may prove particularly important for advisors whose ability to 
conduct effective intercultural communication directly relates to the quality of 
international students' experiences and satisfaction on campus. Therefore, this study 
primarily focuses on academic advisors and uses the framework of intercultural 
communication competence to guide data collection and analysis (Palmer, 2013). 
 
3. Methodology  
Semistructured interviews were conducted with five educators in tourism fields of 
knowledge to discover challenges, solutions, and strategies to address intercultural 
communication conflicts when advising and NUC. This study also used a qualitative 
research method. According to Sugiyono (2008), qualitative research examines natural 
conditions. Bogdan and Biklen, cited by Sugiyono (2008), also explain that descriptive 
qualitative research uses data collected in words or images, not figures.  
 
An approach was implemented for collecting and analyzing data: a thematic analysis. 
According to Hoffe (2011), “Thematic analysis (TA) is a method for identifying and 
analysing patterns of meaning in a dataset” (p. 209). Consequently, this method aims 
to identify constellations or sets of meaning present in data collected in a given 
research. Typically, these constellations or sets include affective, cognitive, and 
symbolic dimensions and rely on coding to identify themes and correlations. In this 
research, thematic analysis allows for establishing patterns in advising international 
students regarding challenges imposed by the complexities of cultural differences.  
 
Information from educators in tourism at NUC was recorded in software and 
analyzed afterward. Each interview lasted approximately 50 to 90 minutes and 
consisted of open-ended, semistructured questions focused primarily on the academic 
advisors' interactions with international advisees, their awareness of cultural 
differences, knowledge, and skills for dealing with cultural diversity, and the 
challenges of advising this population at NUC University. The interviews were 
digitally recorded and transcribed verbatim for analysis. Purpose sampling was 
applied to select the professors and advisors participating in this study. 
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3. Results and discussion 
 
Intercultural conflicts and challenges in advising international students  
The academic advisors in the study acknowledged the unique challenges those 
international students encounter at NUC. They reported low English proficiency, 
unfamiliarity with US higher education, and difficulties in evaluating and transferring 
credits earned in their home countries as the most prominent issues confronting 
international students at NUC. These factors also complicate effective communication 
processes and the provision of assistance and guidance to advisees. Mendenhall et al. 
(2002) recognized this issue:  "Team members from the virtual environment can 
encounter numerous challenges due to cultural differences. These differences can 
influence team members' attitudes towards communication, sharing of information, 
leadership, and status of team members".  
 
Also, when discussing the advising initiatives with international students, these 
scholars recognized how the perception of incompatibility between cultural values, 
situational norms, objectives, guidelines, limited resources, and different styles and 
processes leads to intercultural conflicts. For example, different behaviors, such as 
unfamiliar communication styles and various polite expressions, can make 
communication and negotiation situations more difficult when there is a second 
language of communication. This matter was remarkable in advising initiatives faced 
by these scholars when dealing with international education. In addition, advisers 
express a preoccupation with how these intercultural conflicts and challenges are 
connected to ethics in teaching. We meet ethical codes in each culture that friends, 
family, and society pass on and religious codes of ethics. Fundamental notions of good 
and evil affect every individual's everyday life and behavior toward those with 
different traditions or beliefs.  
 
On the other hand, academic advisors expressed common concerns over effectively 
communicating with international students from non-English speaking countries. For 
instance, Crystal, a participant in this research, indicated that language barriers 
significantly affected her experiences advising international students. Sometimes, 
advising a student amidst intercultural communication conflicts can be challenging. 
For instance, one of her students demonstrated difficulty understanding the course 
sequence in a nursing program and kept returning to her with the same or similar 
questions.  
 
Kelly's experience reveals that language barriers challenge international students' 
learning at NUC and add difficulties in navigating through NUC academic programs. 
In addition, students with insufficiencies in language education add complications to 
NUC advisors since they can spend a significant amount of time explaining how the 
US higher education system works, including differences between 4-year universities 
and community colleges, transfer processes between different types of institutions, 
and the ways academic advisors can help students.  
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Mandy described that the advising process with international students at NUX can be 
"very overwhelming" and "draining." Betty also shared her thoughts on advising 
international students: "I think many international students come in at a disadvantage 
because they have to learn how this system is set up. In many countries, they may not 
have 2-year colleges, okay? In many countries, they may not have the same 
requirements. The transfer situation is unique to the US community college and 
typically not fully understood by international students from a different education 
system. For example, Emily needed to explain the transfer function and ways the 
student could take advantage of it: "The student was so relieved to hear that she could 
complete courses here and then continue without having to start at a university so 
soon and having to pay all the money so soon. So she was very relieved and happy." 
 
Awareness of cultural differences  
Research participants recognized cultural differences, in varying degrees, in their 
interactions with international students. In particular, the advisors discussed cultural 
differences concerning gender and negotiations. Treating people by gender adds 
complexity to advising sessions with some international students. Specifically, many 
women from Middle Eastern countries came to advising meetings at NUC 
accompanied by a male family member, such as a father, brother, or husband. 
Furthermore, in many cases, the male relative hijacked the conversation. The male 
asked many questions on behalf of his female relative and made decisions for her. As 
a result, advisors struggled to understand the advisee's thoughts while trying not to 
offend or ignore the male holding the conversation.  
 
Maria shared her observation of Middle Eastern advisees: "A lot of times, women from 
Middle Eastern countries, they'll come in with their husbands or significant others and 
they [the men] tend to dominate the conversation. The woman will just sit there and 
not really say much even though they are the student".  
 
In addition, NUC female advisors discussed difficulties in advising male students 
from certain cultures, citing a feeling of rejection during the communication, and they 
each handled the situation differently. For example, Tina indicated that she changed 
her tone to sound particularly assertive when advising Caribbean male students. Joy 
shared that she has employed the assistance of others when addressing male advisees 
from Iran, India, or Israel: "There has been a handful who simply don't want to listen 
to what I have to say or feel I don't know what I'm talking about because of my gender. 
And I've picked up on that, and I would call in a male colleague to come in and share 
the information the same way, and it was better received in that regard. It didn't 
offend me any. I understood it was a cultural thing". Paige explained some challenges 
in communicating with male students from Uganda. Because she considers herself a 
"very shy person," she felt that she needed to accommodate her communication style 
to interact with this group of students: "The men are just very boisterous and very 
outgoing. And I have to not take that as a personal thing onto me, but that's just how 
they are. And so, I just have to be able to work with them and laugh with them and 
take it as it is". 
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Strategies employed in international student advising  
To overcome the intercultural communication challenges of advising international 
students, the academic advisors in the study employed a wide variety of strategies to 
engage advisees and maximize their learning outcomes. Being respectful, 
demonstrating great patience, showing empathy, and establishing relationships with 
international students emerged as the essential strategies that participating advisors 
used to advise international students. In addition, showing awareness of different 
cultures and respecting international students' decisions emerged as the most widely 
used strategy of participants advising international students.  
 
For example, Betty believes that respecting other cultures could narrow the gap 
between people and help advisors better serve students with diverse backgrounds. 
She commented; "All people want to be . . . accepted and heard . . . and respect[ed]. . . 
. And I think once we do that, it doesn't really matter what the culture is." For example, 
when advising students who were constantly trying to convince her to bend the rules, 
Linda understood this might be "a cultural thing" and responded to the repeated 
requests with respect and questions related to the students' home countries, such as 
"Hey, what was it like at home where you came from? To get things to happen, how 
did you move forward when you needed to work with a large institution?" She also 
explained how things might be different here and how they might be perceived.  
 
The study sheds light on the experiences of academic advisors in communicating with 
international students in a community college context. Specifically, the intercultural 
communication competence approach was a multidimensional construct to guide the 
analysis of community college advisors' experiences interacting with international 
students. The assessment of the cognitive, affective, and behavioral dimensions of 
academic advisors' intercultural communication competence provides essential 
information on their knowledge, attitudes, motivation, and skills in working with 
international students and suggests implications for practice, policy, and future 
research (Stevens, Bird, Mendenhall, & Oddou, 2014). 
 
This study suggests that academic advisors in community colleges understand that 
international students are confronted with unique challenges, such as language 
barriers, limited knowledge about US higher education, and difficulties in transferring 
credits earned from their home institutions. These obstacles hinder international 
student advising and advisor-advisee interactions. The interviewed advisors also 
expressed awareness that cultural differences added complexity and sometimes 
difficulty to the practice of advising international advisees.  
 
The study's findings indicate that understanding the types of challenges faced by 
international students helps academic advisors communicate effectively and develop 
strategies for assisting students transitioning to college and the culture. However, the 
study results also imply that advisors were unfamiliar with educational systems in the 
students' home countries. None of the academic advisors discussed or provided 
examples regarding educational requirements in other countries, nor did they indicate 
knowledge about the specific academic preparations of international advisees. 
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Academic advisors can examine published statistics (e.g., from the United Nations 
Educational, Scientific and Cultural Organization reports) on the quality of work and 
rigor offered by different academic systems to advance their knowledge about 
international students. In addition to knowledge of students' academic preparation, 
advisors can strive to integrate students' academic achievement goals, career 
development, and life desires in guiding international students (Deardorff & 
Arasaratnam-Smith, 2017). 
 
Affective aspects of advising from an intercultural communication approach  
The advisors interviewed for this study held a positive attitude toward other cultures 
and advisees from different nations concerning the affective dimension of 
intercultural communication competence. They were interested in learning about 
different cultures, open to opportunities for enhancing their intercultural 
understanding, and willing to take extra steps to improve their communication skills 
in a cross-cultural context. However, the findings also suggest that advisors 
recognized a lack of formal diversity and intercultural communication training. They 
called attention to the need to improve advising professionals' understanding of other 
cultures and their ability to advise international students.  
 
However, most participants did not report enforcing a plan for further intercultural 
understanding and communication education. This may suggest that academic 
advisors need additional encouragement and time release to engage in training. 
Community colleges should make professional development opportunities accessible 
for academic advisors and consider incorporating cultural training as a part of their 
job responsibilities. In addition, with community college support, advisors may wish 
to obtain firsthand experiences in activities that enhance intercultural understanding, 
such as auditing courses on multiculturalism, attending conferences on international 
education, participating in international student organizations, and traveling abroad 
for business or pleasure. Academic advisors may better understand themselves and 
other cultures, beliefs, and values through participation. 
 
Behavioral aspect of advising from an intercultural approach  
The behavioral dimension of intercultural competence refers to the abilities and skills 
needed for effective and appropriate intercultural communications. The advisors in 
this study used multiple resources to overcome the challenges confronting the 
students and themselves. First, they provided emotional and informational support to 
assist international students in navigating the US community college. Specifically, 
when international advisees felt frustrated, the advisors demonstrated sincere concern 
and provided detailed information to explain unfamiliar processes and structures to 
students. Despite their successes in communication with international students 
through trying circumstances, advisors developed strategies case by case. In other 
words, they relied entirely on their knowledge, experiences, and motivation, which 
varied from one practitioner to another (Arasaratnam, 2015; Willink et al., 2014).  
 
This finding supports calls for training on procedures for avoiding misunderstandings 
and resolving conflicts with international students. Learning communities composed 
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of academic advisors who share experiences and valuable tips may also prove helpful. 
In addition, the interviews with the academic advisors focused primarily on face-to-
face communication and advising international students. None of the participants 
discussed using the Internet or other online tools to advise international students. 
However, regardless of their nationalities and generations, many students rely on 
computers and the Internet for communication, social networking, information 
searching, online courses, and many other tasks in their daily lives. Therefore, 
academic advisors may consider embracing synchronous and asynchronous 
technology, including streaming video, advisors' web pages, and real-time chat 
rooms, to advance international students' experiences (Arasaratnam, 2015).  
 
As Jordan (2000) indicated, technology integrated into developmental advising 
practice allows advisors to provide individualized attention and information sources 
that advisees can access independently. Non-native speakers, in particular, may 
benefit from using a relaxing environment where spoken English is not required, as 
created through Internet-based tools. International students could also spend 
additional time reading posts, responding to questions, and exploring information 
online at their own pace (McLoughlin, 1999).  
 
Technology makes information accessible to students and can serve as an alternate 
format that strengthens relationships between advisors and students. Finally, 
academic advisors can incorporate empirical research into their daily practice of 
assisting students and developing advising programs. Research in academic advising 
and intercultural communication guides frontline practitioners. It can also broaden 
their understanding and enrich their knowledge of academic advising (Aiken-
Wisniewski, Smith, & Troxel, 2010). In addition, advisors may use their firsthand 
experiences for empirical investigation, informing other advisors with valuable and 
practical understanding in helping international students (Zhang, 2015). 
 
4. Conclusions  
Issues associated with intercultural communication are crucial to address in our 
classrooms. Students engage in various intercultural experiences during their 
education and entry into the workforce. Without a sophisticated understanding of 
intercultural communication issues, students are likely to perpetuate unhelpful 
stereotypes and flounder in a marketplace that requires an intercultural 
understanding of business matters. We hope the critique and discussion here are 
helpful for instructors who want to provide a more critical and complex perspective 
on intra- and intercultural issues in their classrooms, a perspective extending beyond 
the starting points provided in many contemporary professional and technical 
communication textbooks. Instead, they require textbooks to move into a not easily 
defined-space. Students are asked to pay attention to their subject positions and 
identify their own cultural biases about other cultures within and outside the United 
States. This means encouraging students and teachers to take risks, and it means 
creating activities that bring issues that are often uncomfortable into the classroom. 
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Addressing these complexities in textbooks and our classrooms is not easy. Cultures 
run deep and inevitably affect how we communicate. Although this kind of 
questioning may not appeal to or seem appropriate to some business and technical 
communication instructors, it would be helpful to bring this questioning into 
classrooms to improve communications. We ultimately hope that these activities will 
enable students to enter intra- or intercultural communication experiences equipped 
with a more critical and complex understanding of communication, a set of helpful 
tools, and an awareness of the mutual negotiations made by all members of the 
experience. 
 
These strategies can equip students with tools that carry across cultural settings and 
contexts and enable them to become better listeners, thinkers, and communicators, 
regardless of setting. Intercultural communication strategies must be developed on 
the fundamental premise that a domain of relationships can be used to categorize the 
various types of relationships that an organization can enter into. Each of the various 
types of relationships necessitates a variance in communication strategies due to the 
differences in potential partner categories. For example, communications between 
channel-of-distribution partners differ from those with strategic partners. 
 
5. References 
Arasaratnam, L. A. (2015). Research in intercultural communication: Reviewing the past decade. Journal 

of International and Intercultural Communication, 8(4), 290-310.  
Batova, T. (2018). Global technical communication in 7.5 weeks online: Combining industry and 

academic perspectives. IEEE transactions on professional communication, 61(3), 311-329.  
Black, J. S., Mendenhall, M., & Oddou, G. (1991). Toward a comprehensive model of international 

adjustment: An integration of multiple theoretical perspectives. Academy of management review, 
16(2), 291-317.  

Cleary, Y., Flammia, M., Minacori, P., & Slattery, D. M. (2015). Global virtual teams create and translate 
technical documentation: Communication strategies, challenges and recommendations. Paper 
presented at the 2015 IEEE International Professional Communication Conference (IPCC). 

Doheny-Farina, S. (1961). 3 Ethics and technical communication. Young, 53.  
Jones, A., & Quach, X. (2007). Intercultural communication. The University of Melbourn.  
Joffe, H. (2011). Thematic analysis. In Qualitative Research Methods in Mental Health and Psychotherapy 

(pp. 209–223). https://doi.org/10.1002/9781119973249.ch15 
Jones, N. M. (2014). Methods and meanings: Reflections on reflexivity and flexibility in an intercultural 

ethnographic study of an activist organization. Journal of Rhetoric, Professional Communication, 
and Globalization, 5(1), 2.  

Kimball, M. A. (2017). The golden age of technical communication. Journal of Technical Writing and 
Communication, 47(3), 330-358.  

Lee, H.-W. (2006). Perceptive of expatriation and cross-cultural adjustment. Journal of Global Business 
Management, 2(1), 22-30.  

Madson, M. (2014). Digital ethnography for intercultural professional communication: some best 
practice principles. Journal of Rhetoric, Professional Communication, and Globalization, 5(1), 4.  

Matheson, B., & Petersen, E. J. (2020). Engaging US students in culturally aware content creation and 
interactive technology design through service learning. IEEE transactions on professional 
communication, 63(2), 188-200.  

Maylath, B., Vandepitte, S., Minacori, P., Isohella, S., Mousten, B., & Humbley, J. (2013). Managing 
complexity: A technical communication translation case study in multilateral international 
collaboration. Technical Communication Quarterly, 22(1), 67-84.  

Mendenhall, M. E., Kuhlmann, T. M., Stahl, G. K., & Osland, J. S. (2002). Employee development and 
expatriate assignments. The Blackwell handbook of cross-cultural management, 155-183.  

322

https://doi.org/10.1002/9781119973249.ch15


Moon, D.G. Concepts of "culture": Implications for intercultural communication research. 
Communication Quaterly, 44(1), 70.84. https://doi.org/10.1080/01463379609370001 

Nirmala, R. & Krishnagopal, R. Desmytifying Concepts of Culture: A Conceptual Paper. 
https://www.researchgate.net/publication/315482253_Demystifying_Concepts_of_Culture_
A_Conceptual_Paper  

Palmer, Z. B. (2013). Cosmopolitanism: Extending our theoretical framework for transcultural technical 
communication research and teaching. Journal of Technical Writing and Communication, 43(4), 
381-401.  

Parumasur, S. B. (2012). The effect of organisational context on organisational development (OD) 
interventions. SA journal of industrial psychology, 38(1), 1-12.  

Raeff, C., Fasoli, A., Vasudevi, R., & Mascolo, Michael F. (2020). The concept of culture: Introduction to 
spotlight series on conceptualizing culture. Applied Developmental Science, 24(4); 295-298. 
10.1080/10888691.2020.1789344 

Stevens, M., Bird, A., Mendenhall, M. E., & Oddou, G. (2014). Measuring global leader intercultural 
competency: Development and validation of the Global Competencies Inventory (GCI) 
Advances in global leadership: Emerald Group Publishing Limited. 

Suen, E., & Suen, B. A. (2019). Intercultural Communication: A Canadian Perspective: Canadian Scholars. 
Turistiati, A. T. (2016). Intercultural communication competence: Its importance to adaptation strategy 

towards people with different cultural background. Ijtimaiyya Journal of Muslim Society Research, 
1(1), 63-78.  

Twiton, E. M. (2020). Faculty advisors' development of academic advising knowledge and 
competencies.  

Walwema, J. (2018). Transliteracies in intercultural professional communication. IEEE transactions on 
professional communication, 61(3), 330-345.  

Wang, X. (2018). Building the babel of transnational literacies: Preparing Education for World Citizens: 
Routledge. 

Willink, K. G., Gutierrez-Perez, R., Shukri, S., & Stein, L. (2014). Navigating with the stars: Critical 
qualitative methodological constellations for critical intercultural communication research. 
Journal of International and Intercultural Communication, 7(4), 289-316.  

Yu, H. (2010). Integrating intercultural communication into an engineering communication service 
class tutorial. IEEE transactions on professional communication, 54(1), 83-96.  

Yu, H. (2012a). Intercultural competence in technical communication: A working definition and review 
of assessment methods. Technical Communication Quarterly, 21(2), 168-186.  

Yu, H. (2012b). A study of engineering students' intercultural competence and its implications for 
teaching. IEEE transactions on professional communication, 55(2), 185-201.  

Zhang, Y. (2015). Intercultural communication competence: Advising international students in a Texas 
community college. The Journal of the National Academic Advising Association, 35(2), 48-59.  

 

 
 

323



Applying STEM and the 5E Model to Teaching: 
“Making Soap from Coconut Oil in Vietnam” 
 
 
Ngoc-Giang Nguyen 

Banking University, Ho Chi Minh City, Vietnam 
 
Sy-Nam Pham 

Saigon University, Ho Chi Minh City, Vietnam   
 
Thi-Nga Nguyen 

University of Education, Ho Chi Minh City, Vietnam  
 
Minh-Toi Duong 

Titan Education, Ho Chi Minh City, Vietnam  

 
Huyen-Trang Pham  

Hanoi Pedagogical University, Vinh Phuc, Vietnam 
 
Tony Houghton 
Johannes Kepler University Linz, Linz, Austria 
 
 
Abstract 

Soap is an indispensable product in households, schools, offices, and hospitals in the 

prevention of diseases such as Covid-19 and respiratory diseases. Vietnam is a country 

with plentiful coconuts, and the mass production of soap products from coconut oil is 

feasible and highly competitive. Therefore, science, technology, engineering, and 

mathematics (STEM) teaching on the topic of making soap from coconut oil is 

practically meaningful. As a result, not only are students educated on the importance 

of soap but also develop their STEM knowledge. They also become engaged in their 

learning and try hard to perfect their products in the fastest and best way possible. 

Among the teaching methods of making soap from coconut oil, the 5E (engagement, 

exploration, explanation, elaboration, and evaluation) cycle model is the most 

appropriate. This teaching model helps students thoroughly explore the knowledge 

and to work harmoniously in groups. The study aimed to investigate how 9th Grade 

students at Vo Van Tan Secondary School, Ho Chi Minh City made soap from coconut 

oil. These students were members of 9A2 and 9A7. After learning how to make soap 

from coconut oil, students can make similar products, such as dishwashing detergent, 

from fruit or vegetable peels. This model thus helps students to be creative in STEM 

disciplines through problem analysis and exploration. We found that the students 
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were very interested in making natural products such as soap and, in addition to 

STEM and 5E learning, they addressed an important real-world challenge with their 

own safe and simple handmade soap for hand-washing, disinfecting, and pandemic 

prevention. 

Keywords: 5E cycle, coconut oil, prevention of pandemics, soap, STEM. 
 
1. Introduction 

Making soap is a crucial real-world challenge presenting many opportunities for 
science, technology, engineering, and mathematics (STEM) and 5E learning. Up to 
now, the Covid-19 pandemic has had many serious impacts on the lives of people 
around the world. Diseases such as monkeypox and hand, foot, and mouth disease 
are spreading rapidly. To prevent Covid-19 as well as other diseases from spreading 
through the respiratory tract, UNICEF has recommended that everyone, including 
students at school, should wash their hands regularly with soap. Students should 
develop a habit of washing their hands before snacks, lunches, and going home. 
Schools should display handwashing posters at entrances and provide enough soap 
and alcohol-based hand sanitizer. In addition, schools must schedule daily cleaning 
of school facilities, including toilets, with water, detergent, soap, and disinfectant, as 
well as regularly disinfect frequently touched surfaces and objects such as doorknobs, 
desks, toys, objects, light switches, door frames, teaching aids, book covers, etc. 
(WHO, 2020). 
 
Since soap is essential to life, its mass production is of great concern. It is important to 
teach students how to make natural soap from coconut oil, an environmentally 
friendly product. To teach students how to make soap from coconut oil, the 5E cycle 
model (engagement, exploration, explanation, elaboration, and evaluation) is the most 
appropriate model. The 5E model is based on the constructivist learning theory 
(Nguyen, 2018). In 1987, Dr Rodger Bybee and his associates working at the Biological 
Sciences Curriculum, a Colorado-based (USA) educational organization, proposed an 
improved teaching model for biology in elementary schools. The theory suggests that 
individuals build new knowledge based on their current knowledge through their 
own interaction in teaching activities (Akar, 2005). The effectiveness of the 5E model 
has been recognized. In the United States, the 5E model is quite popular in science 
curricula, including both formal and extracurricular.  
 
In STEM educational programs, the 5E model becomes an effective tool that helps 
students feel that they take the lessons systematically and seamlessly and have the 
opportunity to develop self-discovery and constructivism. Many recent studies have 
shown that the 5E model has plentiful positive effects in teaching, the major of which 
being that students find it easier to remember knowledge and lessons. For teachers, 
the 5E model makes lesson preparation simpler and more systematic and helps create 
diverse activities for students to experience. This teaching process helps teachers 
reduce the amount of time spent on teaching theories, and instead creates practical 
discovery activities, which promote a student-centered philosophy. The role of the 
teacher is to create an experiential learning environment that helps students step by 
step to discover new knowledge based on previous knowledge. Interestingly, it is 
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shown that the teachers who teach STEM subjects, after applying the 5E method, are 
more excited and find it easier to teach lesson content. They can avoid the risk of 
omitting important knowledge or experiential activities (Nguyen, 2018). 
 
The study aimed to answer the following questions: 

1. What are the characteristics of teaching according to the 5E model? 
2. What are factors to consider when applying the 5E cycle model for STEM 

teaching? 
3. How do the five steps of the 5E model apply in teaching the lesson “Making 

soap from coconut oil at Vo Van Tan Secondary School, Ho Chi Minh City in 
Vietnam”? 

 
2. Literature review 
2.1. Characteristics of teaching according to the 5E model 

The 5E teaching model consists of five phases, as described in Table 1. 
 

Table 1: The 5E teaching model 
 

Phase Teacher activities Student activities 

Engagement – Ask questions, do exercises or 
simple practice that stimulate 
students, and make connections 
between past and present learning 
knowledge. 
– Encourage students to ask 
questions to solve their own 
problems. 

– Answer questions, do the practice. 
– Find connections between past and 
present learning knowledge. 
– Ask questions about upcoming 
problems. 

Exploration – Provide supporting materials 
and organize discovery activities 
for students to explore. 
– Observe and listen to students’ 
interactions. 

– Study supporting documents, do 
discovery activities. 
– Report discovery results and discuss. 
 

Explanation – Organize discussion to explain 
the findings (and evidence given) 
in the exploration phase.  
– Explain concepts or terms 
encountered during the 
exploration phase. 

– Discuss to give evidence and explain 
the discoveries in the exploration 
phase. 
– Systematize scientific knowledge in 
general form (tables, diagrams, ...). 
 

Elaboration – Encourage students to apply or 
expand concepts and skills in new 
situations. 
– Create relevant situations 
attached to life for students to 
solve and then apply in practice. 

– Connect concepts between old and 
new experiences. Apply learned 
concepts and skills to explain similar 
situations. 
– Use learned knowledge to ask 
questions, and propose solutions to 
draw conclusions. 

Evaluation – Observe the learning process of 
students. Provide feedback and 
adjustments. 

– Self-evaluate own progress by 
comparing current and previous 
understanding. 
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– Provide summative feedback 
based on students’ self-assessment 
to determine how much learning 
and understanding were obtained 
compared to the target. 

– Ask new questions to explore more 
deeply into a learned concept or topic. 
 

(Colclasure et al., 2020; Ninh, 2020; Özenç et al., 2020; Schallert et al., 2022) 
 
2.2. Factors to consider when applying the 5E cycle model in STEM teaching  

Although the 5E cycle model has many positive effects in teaching science subjects 
and integrated STEM education, there are factors to consider when applying and 
implementing it. According to Dr Rodger Bybee (Bybee et al., 2006), the father of this 
model, to optimize the use of the 5E cycle model, each module (also known as cycle) 
should be structured over two to three weeks, and each cycle phase in a module 
should last from one to three sessions. Note that modules are different from lesson 
units. For example, the module of study of energy may include many different lesson 

units: kinetic energy, potential energy, thermal energy, etc. A module of five cycle 
phases applied in such period of time will enable students to have extra time to take 
more steps, such as exploration and elaboration. Conversely, if the 5E cycle model is 
applied in only one lesson unit or one session, it will limit students’ exploration 
activities and put a lot of pressure on the teacher while administering the class. 
Likewise, if the 5E cycle model is applied to the whole curriculum (e.g., 15 weeks), it 
will reduce students’ interest and focus at each phase (Nguyen, 2018). 
 
Educators have also suggested that no phase of the 5E model should be skipped or 
any order be changed. Research has shown that if this is done, learners’ cognition and 
performance are influenced to a certain extent. Many teachers tend to skip the 
engagement phase and go straight to the explanation phase instead, which causes 
students to feel disconnected from previously learned knowledge. In addition, 
researchers have recommended that teachers should be flexible in the evaluation 
phase and combine formative evaluation with integrated assessment when applying 
the 5E model. Assessment is not necessarily carried out at the end of the model, but 
can be performed concurrently within phases. If students can receive highly regular 
feedback, they can correct their mistakes timeously and perfect their study 
performance (Nguyen, 2018). 
 
The 5E model is believed to be most effective when students encounter new concepts 
for the first time, because it is the opportunity for a complete learning cycle. According 

to the inventor of the 5E model, Bybee, the model is best used in a period of two to 
three weeks, with each cycle phase consisting of one or more lesson units (Bybee et al., 
2006). Bybee explained: “Using the 5E cycle model in only one single lesson decreases the 
effectiveness of cycle phases due to time shortening and lack of opportunities for learning 
challenging” (Bybee et al., 2006). On the contrary, if the teacher spends too much time 
on each phase, the 5E cycle model is no longer effective, as students may forget the 
learned knowledge (Nguyen, 2018). 
 
We collected data by surveying students from Vo Van Tan Middle School, Ho Chi 
Minh City, Vietnam. Survey data were used in addition to information provided by 
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the students in grades 9A2 and 9A7 and the context of the students’ production of 
coconut oil in the school laboratory. Students had to answer questions related to the 
coconut oil production process so that teachers could assess their understanding of 
the lesson. 
 
3. Results 

The five steps of the 5E model were followed in teaching the lesson “Making soap 
from coconut oil in Vietnam”. The steps are discussed in this section. 
 
3.1 Engagement 

At this step, the teacher creates excitement and promotes curiosity about the STEM 
topic they need to teach by raising questions and clarifying answers or findings that 
students have already known (Nguyen, 2018). Students are introduced to new 
concepts and know how to connect past and present knowledge. They enjoy 
participating in the learning experience the teacher offers (Bybee et al., 2006). 
 
a) Setting the problem  
The Vietnamese Government has set many strong measures in place to prevent 
Covid-19 as well as other respiratory diseases. One of the most important and useful 
recommendations is that people regularly wash their hands with soap (Vietnam. 
Ministry of Health, 2022). Therefore, soap production is currently of great concern. 
Among soap products, natural soap is given much attention thanks to its harmlessness 
to the environment. Vietnam is a country with plentiful coconuts, which can 
considerably lower the cost of coconut-based soap production. 
 
b) Determining the subjects, duration, and implementation form  
The subjects are students in Grade 9; the implementation time is 45 minutes; and the 
topic lesson takes place in school laboratories and classrooms. 
 
c) STEM knowledge in the topic lesson (Table 2). 
 

Table 2: STEM knowledge in the topic lesson 
 

STEM discipline Applied knowledge 

SCIENCE 
(S) 

How to identify the soap environment and measure the pH of the 
solution. 

TECHNOLOGY 
(T) 

Extracting fat from coconut. 
Using ingredients that are easy to find and safe for food hygiene. 

ENGINEERING 
(E) 

Separation process of coconut oil. 
Process of making soap from coconut oil. 

MATHEMATICS 
(M) 

Calculating the pH of the solution. 

 

d) Objectives of the topic lesson 
In terms of knowledge, students can understand the principles of making coconut oil 
from easy-to-find ingredients, make soap from different ingredients, and understand 
the role of fat and its practical applications in everyday life. 
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In terms of skills, manipulation of lab equipment and chemicals helps students know 
how to measure pH in soap environments, form teamwork skills, analyze phenomena 
in life scientifically, and apply knowledge from learned topic lessons, such as fat, fat 
synthesis from plants, etc., in real life. 
 
In terms of attitude, when students understand the role of soap and how to make soap 
from real-life ingredients, they are more interested in learning and exploring practical 
science, which generates strong motivation to develop and create new things. 
Students improve self-discipline by strictly adhering to the safety regulations in the 
soap-making process as well as actively participating in learning activities. 
 
3.2 Exploration 

In this step, the teacher asks students general questions to find answers. The teacher 
encourages students to work together without direct guidance from the teacher. The 
teacher observes and listens to students during the interaction. Note that the teacher 
can ask questions to test students when needed. In addition, the teacher should 
provide enough time for students to solve problems. The teacher acts as a consultant 
for the students and creates a “must-know” list that students use as basis to improve 
their STEM products (Nguyen, 2018). Students need to listen to suggestions, observe, 
explore, collect data, make STEM products, and record data (Bybee et al., 2006). 
 
Specifically, the teacher first raises a general question, such as: “What role does soap 
play in life?” Then, the teacher asks the lesson questions: (1) “How does one make 
soap from coconut oil?” (2) “How can we evaluate the cleaning effect of synthetic 
soap?” and (3) “How can we assess the impact of soap on the environment?” 

Afterwards, the teacher asks content questions: “What is the chemical composition of 
soap? How does one make soap? Can you present the process of making soap from 
coconut oil?” 
 
In the first session, the teacher sets up four study groups. The session duration is 
45 minutes. In this session, the teacher raises the topic of making soap from coconut 
oil and assigns tasks. Group 1 studies how to make soap from coconut oil; Group 2 
explores the use of soap; Group 3 explores proper use and storage; and Group 4 
explores the negative effects of soap on the environment, and restrictive measures. 
Preparation time is two weeks. Students do research, collect information from books, 
newspapers, the internet, etc., and then prepare necessary materials and devise a plan 
to make the products. 
 
In the second session, students report the progress of their work. The session duration 
is 45 minutes. All groups take turns reporting the progress of the implementation of 
the tasks given. The teacher organizes group discussions to help solve any difficulties 
encountered. Then, groups try to perfect their parts and plan for PowerPoint 
presentations.   
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In the third session, students present their knowledge acquired using PowerPoint 
presentations. The session duration is 90 minutes. After students’ presentations, the 
teacher allows groups to critique one another and offer counterarguments. The teacher 
then gives feedback and evaluation for each group. Finally, the teacher praises groups 
that have completed their tasks and criticizes groups and individuals that have not 
performed well or completed their tasks. Note that as making soap is a big STEM 
topic, time spent can be prolonged according to school facilities. 
 
3.3 Explanation  

The teacher encourages students to explain concepts and definitions on their own 
understanding. The teacher asks students to give explanations and evidence to meet 
the requirements. In addition, the teacher, if required, based on students’ previous 
experience and knowledge, explains further to students. The teacher would find that 
students’ knowledge increased (Nguyen, 2018). Students need to absorb knowledge 
and express their understanding through the steps of engagement and exploration 
either in small groups or individually (Bybee et al., 2006). The teacher teaches students 
about fats used for making soap. Fats include animal fats and vegetable oils. In the 
animal body, fat is concentrated much in adipose tissues, while in plants, fat is found 
in seeds and fruits. 
 

 
Figure 1: Lipids (Vungoi, 2020) 

 
Fat, a mixture of many esters of glycerol and fatty acids, has the general chemical 
formula: (RCOO) 3C3H5. When fat is heated with an alkaline solution, it is hydrolyzed 
to produce salts of fatty acids and glycerol, as seen in the formula below. 
 

  
(Okunola et al., 2019) 
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The sodium (or potassium) mixture of fatty acids is the main ingredient of soap, so the 
fat hydrolysis reaction in an alkaline environment is also called the saponification 
reaction. 
 
The soap-making process is as follows. The usual method of making soap is to heat 
vegetable oil or animal fat (usually non-edible) with a NaOH or KOH solution at high 
temperature and pressure. After the saponification reaction is completed, NaCl is 
added and cooled. Soap separated from the solution is added and pressed into bars. 
The remainder, after having impurities removed, is concentrated and then centrifuged 
to separate NaCl salt to obtain glycerol. In addition, soap is produced by oxidizing 
petroleum paraffin with oxygen at high temperatures, catalyzed by manganese salts, 
and the acid produced is then neutralized with NaOH. The sodium salts of acids with 
small molecular weight dissolve easily, while the sodium salts of acids with large 
molecular weight are insoluble in sodium chloride solution. They are separated and 
called synthetic soaps. Synthetic soaps have washing properties similar to regular 
soaps. 
 
The cleaning mechanism of soaps is as follows. Cleaning is defined as the process of 
removing dirt or dust from the surface of a solid object with a separate agent. 
Detergents have a different physical and chemical dissolving process than water. 

When immersed in water, greasy stains in fibers cannot be separated or dissolved due 
to the great surface tension of the water. However, if a detergent is dissolved in water, 
the detergent solution has less surface tension, which can penetrate deeply into the 
fabric and remove the grease stains. The greasy stain after being removed floats in the 
form of an emulsion or homogeneous solution. 
 
3.4 Elaboration 

In this step, the teacher allows students to practice making soap from coconut oil. The 
teacher encourages students to do research and expand their knowledge outside of 
the textbook when studying STEM topics. The teacher answers students’ questions 
and concerns when asked. The teacher provides instruction and facilitates STEM deep 
learning. Students expand their knowledge, practice skills, and apply learned 
concepts and knowledge in practice. 
 
Activity 1: Elaborate the topic of making soap from coconut oil 
The goal is for students to know how to extract coconut oil and use it to make soap. 
Students have to establish a procedure for extracting coconut oil. The teacher hands 
out materials to each group to read and study. 
 
Step 1. The teacher divides the class into four groups and organizes activities for the 
groups to study the given materials. 
 
Step 2. The groups discuss and propose a coconut oil extraction procedure in which 

they have to select equipment, chemicals, ingredients, etc. as well as calculate ratios 
so as to get 100 ml to 150 ml of coconut oil. 
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Figure 2: 9th Grade students at Vo Van Tan Secondary School  

(Personal collection) 

 
Step 3. The teacher allows groups to exchange feedback, discuss, and establish an 
optimal procedure. 
 

 
Figure 3: Student posters in one classroom at Vo Van Tan Secondary School  

(Personal collection) 

 
Activity 2: Practice making soap from coconut oil 
The goal is to help students map out the coconut oil extraction process as well as know 
how to perform some of the coconut oil extraction steps. Students are free to choose 
an implementation process that is most appropriate to their time and classroom 
conditions. First, the teacher guides students to prepare equipment and ingredients 
used to make soap from coconut. All students in the class have to participate in this 
activity. Some equipment and materials needed are presented in Table 3.  
 

Table 3: Equipment and materials 
 

Equipment + ingredients Photo illustration 

1 kg of old desiccated coconut (dry, 
hard, and white); this coconut type 
gives plentiful coconut oil. 
 
 

 
Figure 4: Desiccated coconut (ACP, 2020) 
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Alcohol lamps 

 
Figure 5: Alcohol lamp (Lab Vietchem, 2020) 

Heat-resistant glass cups 

 
Figure 6: Heat-resistant glass cup (Bigomart, 

2020) 

Filter funnels 

 
Figure 7: Filter funnel (Tanhoa, 2020) 

 

The teacher instructs students to proceed with the next steps. 
 
Step 1. Add the grated desiccated coconut into 400 ml of hot water. Stir gently with a 
glass rod. Leave for about five minutes. 
 

 
Figure 8: How to make coconut milk both fragrant and thick (DVP Market, 2020) 
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Step 2. Squeeze the desiccated coconut gently with a cloth to get coconut milk. After 
squeezing, use a filter funnel to remove coconut residue. 
 

 
Figure 9: Effects of coconut water (CPCS, 2020) 

 
Step 3. Pour coconut milk into a heat-resistant glass, then heat over an alcohol lamp. 
During heating, stir constantly to prevent burning and make the coconut oil clearer. 
 

 
Figure 10: A student boiling coconut milk at Vo Van Tan Secondary School  

(Personal collection) 

 
Step 4. Continue heating until yellow brown coconut residue appears at the bottom of 
the cup. 
 

 
Figure 11: Yellow brown coconut residue (Personal collection) 
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Step 5. Use filter funnels to get pure coconut oil. 
 

 
Figure 12: The laboratory of Vo Van Tan Secondary School  

(Personal collection) 
 
Activity 3: Make soap from coconut oil 
The goal is to help students learn how to perform certain steps of making soap from 
coconut oil, and how to use pH paper to measure the pH of soap. Students are free to 
choose an implementation process that is most appropriate to their time and 

classroom conditions. Equipment and ingredients are shown in Table 4. 
 

Table 4: Making soap from coconut oil 
 

Equipment + ingredients Photo illustration 

Coconut oil 

 
Figure 13: Coconut oil (Personal collection) 

NaOH 

 
Figure 14: Recipe for making handmade soap from 

coconut oil at home (Bachhoaxanh, 2020) 
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Essential oil 

 
Figure 15: Essential oil (Tinhdaukepha, 2020) 

Food coloring 

 
Figure 16: Food coloring (Abby, 2020) 

Litmus paper 

 
Figure 17: Litmus paper for pH measurement 

(Trang thiet bi y te, 2020) 

Mercury thermometer 

 
Figure 18: Mercury thermometer 

(Thegioi CongNghiep, 2020) 
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Whisk 

 
Figure 19: Whisk (Shopee, 2020) 

 
In addition to the above equipment and ingredients, there is also some other 
equipment, such as alcohol lamps, heat-resistant glass cups, gloves, soap molds, etc. 
 
Step 1. Add 200 g of coconut oil into a heat-resistant glass cup. 
 
Step 2. Add 100 g of water and 70 g of NaOH into another heat-resistant glass cup; use 
a glass rod to mix until the mixture starts to generate heat and light smoke. At this 
point, it is necessary to wait for the mixture to cool down to about 60°C. 
 
Step 3. Boil the coconut oil at a temperature of about 70°C to 80°C. 
 
Step 4. Mix the coconut oil and the NaOH mixture. Use a whisk to beat the mixture 
evenly (beat continuously for 30 minutes). Use pH paper to measure pH; if the pH 
ranges from 7 to 10, it meets the standard. 
 
Step 5. Add essential oil to the mixture of coconut oil and NaOH. At the same time, 
spray a little alcohol to remove bubbles floating on the surface. 
 
Step 6. Pour soap into molds as desired. Leave for six to eight hours, and then remove 
the soap from the molds. 
 
Note that after the soap has been made, it should be left for four to six weeks before 
use. This is because the saponification process takes place during that period. It is 
advisable to put soaps in dry, ventilated, and neither too hot nor too humid places, 
otherwise they will crack, melt, or deform. 
 
3.5 Evaluation 

The teacher evaluates students’ knowledge and skills, instructs them to use alternative 
materials if needed, discovers product uses, and expands to another STEM topic for 
similar products. In addition, the teacher designs a learning assessment form, 
including open-ended questions. Students explore new products with quality similar 
to existing ones by themselves, as well as ask questions to create new ideas. The 
teacher gives instructions in class and students do experiments at home. As students 
may be harmed from exposure to NaOH, they should use available soap blank 
instead. 
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The following photographs were taken of some products made at Vo Van Tan 
Secondary School, Ho Chi Minh City. 
 

 
Figure 20: The STEM Chemistry Project 

(Personal collection) 

 
Figure 21: Yellow soap blank  

(Personal collection) 

 

 
Figure 22: Soap blank (Personal collection) 

 
Figure 23: Pink soap blank  

(Personal collection) 
 
The teacher helps students learn and explore the uses of soaps, safety precautions, 
soap preservation, soap effects on the environment and human beings, its restrictive 
measures, and the knowledge to choose the right soap for each skin type. Students 
study more through doing research on the internet, books, and newspapers. 
 
Step 1. The teacher divides students into four groups, assigns tasks for each group, 
and establishes criteria for scoring groups. 
 
Group 1 + Group 3: Learn about the use of soap, safety precautions, and soap 
preservation. 
Group 2 + Group 4: Study soap effects on the environment and its restrictive 
measures. 
 
Step 2. The teacher organizes activities for the four groups to study and collect 
information. The teacher instructs students to map out ideas on A0 paper or via 
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PowerPoint presentations. The teacher should give illustrations to help make the 
instruction clear. 
 
Step 3. The teacher allows groups to report their collected information via PowerPoint 
presentations, critique one another, and offer counterarguments. 
 
Step 4. The teacher gives feedback and evaluation for each group. 
 
The teacher expands the topic to that of making dishwashing detergent from fruit or 
vegetable peels which is safe for health and environmentally friendly. The goal is to 
help students learn about the process of making dishwashing detergent from fruit or 
vegetable peels, the benefits of using organic detergents, and therefore reducing waste 
to the environment. Students do research and learn through books, newspapers, and 
the internet. 
 

 
Figure 24: Turning fruit peels into detergents (Petro Times, 2020) 

 
Step 1. The teacher distributes materials to students to find a procedure for making 
dishwashing detergent. 
 
Step 2. The teacher allows students to report, and from there chooses an optimal 
procedure. 
 
Step 3. Students build the standard procedure of making dishwashing detergent from 
fruit or vegetable peels. 
 
Step 4. Students select peels of fruits or vegetables suitable for making washing 
detergent and collect them from markets or street vendors in Ho Chi Minh City, 
Vietnam. Fruits with and without oil should be categorized to facilitate the 
decomposition process. 
 
Step 5. Students make dishwashing detergent from fruit or vegetable peels. 
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Rinse the fruit or vegetable peels, chop into pieces, and pile them up to 1/3 of a big 
container. To make fragrance, add some extra pineapple peels. Then dilute with clean 
water and one glass of sugarcane juice and cover the lids. Brown sugar or any kind of 
unprocessed sugar can be used to replace sugar cane juice. 
 
Leave the mixture for one month to allow fermentation, then take it out and filter it 
into smaller handy bottles. At this moment, the mixture is ready to be used to wash 
dishes, mop floors, clean the kitchen, etc. Note that soft plastic bottles should be used 
to store the detergent, and bottle caps must be opened at times. This is to release the 
trapped gas produced during fermentation, helping balance the pressure inside the 
bottles, especially ones with an airtight lid, such as water bottles, to avoid explosion. 
During the process, the surface microorganisms will create a white layer of biofilm, 
which is very useful. Do not remove it or shake the bottles. Do not use fruit or 
vegetable wastes that are rotten or have fungus on them. 
 
Step 6. The teacher allows students to report the results, advantages, and 
disadvantages of the process.  
 
Learning assessment forms, which test students’ knowledge of fat and understanding 
of the soap- and dishwashing-detergent-making process, are also handed out during 
evaluation. 
 

    LEARNING ASSESSMENT FORM 
STEM TOPIC: MAKING SOAP 
Full name: …………………………….. 
Class: …………………………………… 
Group: ………………………………… 
 
1.  Procedure of making soap from coconut oil 

Map out the coconut oil extraction process 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Why do we pour alkaline solution into pure coconut oil solution (but not the opposite 
way)? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
2. Do you have any questions about the soap-making procedure? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………. 
3. Procedure of making dishwashing detergent from fruit or vegetable peels 

What are the benefits of using dishwashing detergent from fruit or vegetable peels to 
humans and the environment? 
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…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Why do we put pineapple peels in the fermented mixture? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
How does sugar work during the fermentation process? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………………………………………………………………………….. 
4. Do you have any questions about the procedure of making dishwashing 
detergent from fruit or vegetable peels, or making soap from coconut oil? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
 
In addition, the teacher asks some questions to assess students’ ability to make soap 
from coconut oil. 
 
Question 1. When participating in the procedure of making soap from coconut oil, 
what advantages and disadvantages do you find this type of soap has? According to 
you, is the procedure chosen standard enough? 
 
Question 2. From the procedure of making soap from coconut oil, can you make soap 
from other biological materials? If possible, please give your ideas. 
 
Question 3. Is the procedure of making soap similar to making dishwashing 
detergent? Why do you think so? 
 
Question 4. In your opinion, how do the disciplines of science, technology, 
engineering, and mathematics contribute in the procedure of making soap from 
coconut oil and making dishwashing detergent from fruit or vegetable peels? Please 
fill out the following information: 
 

Table 5: STEM table 

Full name: …………………………………... Group: ………… Class: ………..…… 

SCIENCE (S)  

TECHNOLOGY (T)  

ENGINEERING (E)  

MATHEMATICS (M)  

GENERAL CONCLUSION: 

 
The teacher elaborates on the procedures of making dishwashing detergent from fruit 
and vegetable peels. The first is that the detergent solution in water reduces the water 
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tension, and therefore it can penetrate deeply into the fabric. The second is the process 
of removing dirt. The third is the process of preventing dirt re-gathering. The fourth 
is that the insoluble surfactant and dirt concentrate on the foam surface are pushed 
out or dispersed into the solution in the suspension form. Dishwashing detergents 
from fruit or vegetable peels are made up of enzymes, which are proteins functioning 
as biological catalysts and which have the ability to speed up the rate of chemical 
reactions occurring in the cell. Enzymes produced by non-pathogenic microorganisms 
are completely harmless. Enzymes so far have had a wide range of applications in 
medicine, food, and light industries. 
 
There are six 99% natural antibacterial ingredients (from fruit or vegetable peels) that 
help remove grease and stains, kill bacteria, clean dishes, etc. The main ingredient is 
enzymes extracted from fruit or vegetable peels. Each type has one or many different 
types of enzymes: protease, amylase, lipase, etc., all of which are effective detergents 
from nature, and 100% safe from harmful chemicals. Currently, enzyme dishwashing 
detergent is widely used. Thanks to these enzymes, dishwashing detergents are 
biodegradable, safe for skin and health, can clean better at lower temperatures, save 
energy, and contribute significantly to environmental pollution reduction. 
 

 
Figure 25: Eco enzyme (Minhhongbiotech, 2019) 

 

The advantages and disadvantages of eco-friendly dishwashing detergents are 
presented in Table 6. 
 

Table 6: Advantages and disadvantages of eco-friendly dishwashing detergents 
 

Advantages Disadvantages 

– Has all uses of other commercial 
detergents. 
– Can remove grease and odor 
naturally. 

– Requires the exact ratio of fruit or 
vegetable peels to sugar water. 
– Must be cleaned, measured, and 
weighed meticulously. 
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– Is chemical-free, safe for the hands of 
users, and contributes to environmental 
protection. 
– Is cost-effective and simple to make; 
ingredients are easy to find. 
 

– Has the risk of failure. 
– Has short-term preservation. 
– Has less foam, thus consuming more in 
amount. 
– Takes a long time to prepare and 
ferment. 

 
After completing the problem of soap making from coconut oil, students showed a 
passion for handmade products and a greater sense of environmental protection. They 
were not only interested in producing coconut oil-based room conditioners, but also 
began to be interested in learning about other products of the same type. By deepening 
their thoughts and asking questions, students come up with new STEM projects and 
expect their teacher to support them to improve. Projects include manufacturing 
dishwashing liquid from natural materials, producing shampoo using natural 
ingredients, or producing cleaning water with natural materials. The teacher receives 
useful lessons and stimulates students’ motivation and their passion for discovering 
new things. 
  
4. Conclusions 

Vietnam is a country with plentiful coconuts, which can considerably lower the cost 
of coconut-based production. A coconut in Ho Chi Minh City, Vietnam currently costs 
less than USD0.3. Due to this abundant resource, the mass production of soap 
products from coconut oil is feasible and highly competitive. Therefore, STEM 
teaching on the topic of making soap from coconut oil is practically meaningful; it can 
help in both protecting the environment and preventing health pandemics. As a result, 
students are not only educated but also practice STEM knowledge, thus having a sense 
of achievement. They become engaged in their study and try hard to perfect their 
products in the fastest and best way. The 5E cycle model helps students thoroughly 
explore the knowledge and to work harmoniously in groups. After learning how to 
make soap from coconut oil, students can make similar products, such as dishwashing 
detergent from fruit or vegetable peels. This model thus helps students to be creative 
through problem analysis and exploration. 
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Abstract  
Higher education globally has been affected with Covid-19 pandemic which majorly 
affected the academic year in 2020. Although some institutions still delivered their 
lectures online in 2021 and 2022. This paper dealt with successes and challenges of 
higher education teaching and learning before Covid-19, during Covid-19 and the 
way forward after the pandemic. This paper is a desktop review paper that has put 
into consideration the authors experiences before, during and after the pandemic.   
The paper also looked at the global objective while it put into consideration the 
Sustainable Development Goa (SDG)l 4 which dealt with the education sector. The 
next thing that was dealt with in this paper is the massification which helped to 
address the South African challenges and how they were tackled. The role of 
technology was also written about and the challenges were dealt with. The latter part 
of this paper also looked at cheating during online assessments and also 
recommending that all contact lectures must be recorded so that students can have 
access to the lecture clip at any point in time. This can enhance their performance and 
increase the success of teaching and learning / pass rate. These are some of the future 
recommendation that can be considered. This paper also provided some 
recommendation that can be utilized in future so that both lectures and students are 
well equipped and prepared for the unknown. 
 
Keywords: Higher Education, Covid-19, Teaching and Learning, SDG 4, Online, 
Assessment. 
 
1. Introduction  
The advent of democracy in South Africa has created a need for transformation in the 
provision of services this then enabled the establishment of redress interventions, for 
the reparation of many sectors including the educational inequalities that were 



prevalent in the higher education and training sector during the apartheid regime. 
The redress interventions included the widening of doors to enter the higher 
education and training for black, Indian, and Coloured students who before that had 
limited opportunities to access the sector, but mostly the black majority, who lacked a 
proper secondary education as the apartheid basic education system compromised 
the standard or quality of education the black majority received, this was to weaken 
their matric results and preventing them from qualifying for university entry. The 
redress interventions allowed the previously disadvantaged groups to be admitted to 
universities without being discriminated against for their weak matriculation results 
(Makura, et al., 2011). This was done to get rid of elitism in the higher education and 
training sector leading to the massification of the sector.  
 
This transformation resulted in institutions previously known as designed for white 
students starting to admit several black students. This necessitated that universities 
also develop institutional-based interventions that would improve the academic 
performance of the previously disadvantaged students, to meet the performance 
standards of these institutions. The interventions ranged in areas such as Language, 
writing, supplemental instruction and tutoring programmes. Mdepa and Tshiwula 
(2012) postulate that the institutional interventions or academic support programmes 
were intended to bridge the gap between the groups that received quality basic 
education which was predominantly the white group and the black groups which 
their basic education did not or was limited their preparedness for university expected 
performance standards. Daily-Davis (2021) confirms this saying that the academic 
support was to assist the underprepared students through programmes such as 
tutorials. Filling the gap between their poor socio-economic background and now 
higher education standard. Looking at the status quo of the higher education sector in 
South Africa it becomes evident that the efforts and interventions put in place to 
provide education that is inclusive and comprehensive in nature, improve the quality 
of education, and provide the labour market with highly equip labour force, are not 
progressing as anticipated. despite the number of interventions programmes which 
have been introduced.  It could be said that the focus on the redress, instead of 
preparing for the future needs and possible changes is the reason the Higher 
education sector was hardly hit by critical events such as the pandemic covid-19 and 
many other un-resolved and emerging challenges faced by the higher education sector 
It becomes critical to note that the challenges faced by the South African higher 
education and training sector are closely related to wider challenges facing South 
Africa which includes: poor economic growth, high youth unemployment and the 
paralyzing effect of the poor leadership of the ANC government. The crisis faced by 
South Africa causes distress in different sectors and is demonstrated by rising protests. 
This includes protests seen at South African universities year after year.  These 
students’ protests to a certain extent present a picture of the reality of the higher 
education and training sector challenges on the ground. The student protests have 
become a part of the symptom of South Africa’s higher education sector ills and not 
necessarily for transformation (Tjønneland 2017). The South African government 
seem to be good at drawing good looking interventions and outlining a way forward, 
however, the biggest challenges emanate from implementation and insufficient 
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capacity, as seen in the failure of addressing several critical incidents which provide 
an insight into the understanding of key issues of successes and challenges in higher 
education (Chetty & Pather 2015). 
 
This assessment analyses the critical incidents which provide an insight into the 
understanding of key issues of successes and challenges in higher education. The 
selected issues reflect the three levels namely: macro-level at the society level, meso 
level at an institutional level, and micro-level at the personal level between staff and 
students. This write-up discusses the role of Sustainable Development Goals(SDGs), 
massification and use of technology. This discussion will begin by taking a look at the 
global objectives for the higher education sector, then discuss the massification of the 
institutions of higher learning and training, and lastly, discuss the use of Technology 
in the higher education sector for teaching and learning. 
 
2. Literature review 
2.1 Global Objectives  
In addressing the challenges faced by the institution of higher education the united 
nation developed the Global goals known as sustainable development goals 2030 
(SDGs). In the creation of these global goals, SDG 4 was developed with a close focus 
on the educational sector. The SDG 4 highlights the significance of strengthening 
empirical and conceptual understanding of the role of the higher education sector in 
the achievement of SDGs (Avelar et al., 2019). The SDG 4 advocates for equal access 
to higher education and training, as a way of encouraging lifelong learning 
opportunities for all and improving the human capital (Owens, 2017). On the other 
hand, it’s important to understand the critical role of the higher education sector to 
champion the realization of sustainable development goals, 2030 as a whole through 
human formation, knowledge production and innovation. This task extends to the 
special role of higher education institutions to provide the necessary research for the 
achievement of the SDGs. This sector holds a long-standing history, of playing a 
critical role in knowledge creation through research and more recently the 
responsibilities of community engagement Leal Filho et.al.(2019). There are countless 
examples of universities innovatively engaging in global challenges with the 
communities. The University of Pretoria serves as an example of a university that 
engaged in innovative strategies to address at the continental level through research 
focusing on food security. Another example is the Ahfad University for Women 
(Sudan) which provides courses, and research on-the-job training and community 
engagement activities (Sheldon 2016).  
 
The SDG 4 target 10 outlines that by 2030, all learners should have equal access, be 
included, attend safe schools, increase scholarships for higher education, education 
should be lifelong and there should be an increase in the number of people with 
relevant skills, numeracy and literacy. Furthermore, Target 4.7 provides that students 
should “acquire the knowledge and skills needed to promote sustainable 
development, including, among others, through education for sustainable 
development and sustainable lifestyles, human rights, gender equality, promotions of 
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a culture of peace and nonviolence, global citizenship and appreciation of cultural 
diversity and culture’s contribution to sustainable development. 
 
These goals and targets advocate for the attainment of skills and knowledge towards 
global citizenship education as a critical aspect of the sustainability of society. This 
includes tolerance of diversity, solidarity, and humanity. These advocates for the 
global competent provision of education, producing students that are socially 
responsible, responsive and engaged in the development of their communities (Upvall 
& Luzincourt, 2019). The higher education institutions are expected to include 
principles of global competent education in the curriculum development as the 
strategy to contribute toward global competency and general good in the society. 
However, many challenges have faced the South African higher education sector 
threatening the achievement of the educational goals including the advent of the 
covid-19 pandemic. This pandemic has led to a global crisis which did not only place 
questions on the business of the sector of teaching and learning but also on the 
universities' role in the society, to provide feasible solutions. It is important to 
acknowledge that some of the world’s leading universities were at the forefront in; 
providing research towards the development of the vaccines to curb the spread of the 
virus, reporting on the wide impact of the pandemic on the society, and advising 
governments on recovery strategies from the pandemic.  
 
Also, other institutions of higher learning suffered a severe blow in conducting their 
core business of teaching migrating their courses to online platforms. Many countries 
especially the developing countries lacked sufficient resources to fund the higher 
education sector, this exacerbated the challenges faced by the sector, and this comes 
as a result of the government prioritising other sectors over higher education in terms 
of expenditures. However, even the well-resourced institutions some dynamics 
served as impediments in the conducting of their core business. Higher education 
institutions are committed to the course of sustainable development, however, they 
encounter many challenges that threaten the values of the sector such as social justice 
and solidarity, and a promising vision for the future in the post-pandemic.  
 
2.2 Massification  
South African institutions of higher education came to develop and put measures in 
place to provide inclusive education, increasing the enrolment of black students in the 
sector. This need came as a result of a gap that existed between black graduates and 
other races, to grow the economy and redress inequalities and socio-economic 
injustice caused by colonialism and segregation policies a change in approach was 
needed and this called for redress measures. since the advent of democracy higher 
education sector has been seeking to enhance the black students’ enrolment in the 
sector.  
 
To jog back the readers’ memory: The policies enacted by the apartheid government 
did not only segregate the whites from blacks, and all other races but they were very 
discriminative and excluded blacks from the development initiatives and programs. 
The apartheid regime established separate systems of education based on race, this 
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served as a bearer for black students in accessing higher education institutions, good 
quality education and employment compared to their white peers. upon the advent 
of the democratic dispensation in 1994, the black South Africans' enrolment in higher 
education institutions significantly increased. This came as a result of the redress 
policy provision of sponsoring academically excelling students from the previously 
disadvantaged groups which happen to be the black group and from low-income 
families and the development of academic support programmes for underprepared 
black students who have received a poor quality education in the basic education level 
in poorly resourced formerly black public schools. This recognises the need to 
establish an inclusive environment in the higher education sector, particularly in those 
institutions that were previously demarcated as white universities (those universities 
that were meant for white students only).  
 
Gore (2021) asserts that  South African universities need to create campus 
environments that are sensitive to racial, socio-economic and cultural diversity”. This 
came as an acknowledgement that the previously disadvantaged black students from 
poor socioeconomic backgrounds would face a difficult time adjusting to the 
institutions that were established only for the white and middle-class students. 
Nevertheless, despite all the efforts that have been put to ensure that the number of 
black students enrolled in the sector increases, inequities are still prevalent and their 
impact continues in the higher education sector. According to the Department of 
Higher Education and Training 2019, 62-73 report, “white students have close to 
double the chance of graduating than African students. This raises the question of 
whether universities are”. The low black student enrolment and low completing rate 
serve as the reason the South African government saw the need for what is known as 
his discovery massification of the higher education sector. This discussion does not 
seek to suggest that massification of higher education was not necessary however it’s 
important to highlight that the massification of the higher education sector lead to the 
overproduction (quantity) of university graduates over the production of quality 
graduates with the skills needed by the global and national labour markets which may 
demand graduates with the better result (distinction) or higher qualification levels.  
 
In light of this; the challenges emanating from the massification of the South African 
higher education sector is “the inconsistency in admitting and progressing beyond the 
systemic contextual problems inherited from the apartheid government’s educational 
policies to attain participatory parity” (Ngambi et al.,2016). The education system in 
both the basic and higher education sectors served as advocates of inequalities, 
consequently, the South African government intended to reverse the inequalities of 
the past in the higher education sector and provide equal opportunities for all to 
quality teaching and learning through massification. Before South Africa attained 
democracy and freedom, many countries in the world had moved from the elitism in 
the provision of education, particularly in the higher education sector, choosing the 
system of massification, especially the government-funded institutions, and still able 
to provide quality education, producing globally competitive graduates. Argued Lee 
(2016) South Africa also took the same path of massification in the education sector as 
a result South Africa’s higher education has witnessed massification at a larger scale 
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creating opportunities for all without focusing on the education background and 
socio-economic factors. This means the generation of students, born after 1994 stand a 
chance of benefiting from this massification and equal educational opportunities for 
all. 
 
The issue of widening doors in the higher education sector was one of the great 
concerns it was seen as urgent, especially for the previously disadvantaged groups. 
The report of UNESCO (1997) on the condition of African education described this 
sector as the head of the education system as a whole. Emphasizing the importance of 
open access in the higher education institutions that all citizens must have equal 
access, taking into consideration the principles of merits and regardless of gender, 
religion, ethnicity or socio-economic background, this justifies why South Africa had 
to develop interventions that would enable wide access to higher education in South 
Africa. 
 
In meeting all the standard requirements of the removal of elitism in the higher 
education sector and moving to massification one principal challenge remains in the 
South African higher education sector creating a higher demand for higher education, 
and that challenge is the government’s financial muscle to provide adequate funding 
and resources to meet the growing demands of the institutions of higher learning and 
students enrolled in these institutions. The National Plan on Higher Education 
(NPoHE), serves as one of the most important policy plans in the higher education 
sector outlining the policy goals that are important in the funding of the South African 
higher education sector. This includes producing high-quality graduates for the 
labour market that is necessary for South African socio-economic growth (Graham et 
al 2019), hence the massification of higher education.  
 
Scott (1995) describes “massification as the mass adaptation of a phenomenon by the 
suppression of its distinguishing features”. Within the parameters of this discussion 
and higher education massification can be understood as the massive increase of 
student enrolment in the higher education sector that occurred in the 21st century and 
in South Africa preceding the 1994 democratic elections. This can be debated; access 
to higher education institutions, or receiving higher education is seen by many people 
as a critical factor in the development of the economy and eradicating social ills faced 
by South Africa. Higher education without a question plays a significant role in 
facilitating nation-building, solidarity, and socio-economic development, apart from 
inspiring social cohesion and confidence in social institutions, and also inspiring 
democratic principles in participation through wide conversations. Another argument 
to this suggests that institutions of higher education facilitate tolerance of diversity in 
gender, ethnicity, religion and social class. These play a significant role in human 
capital development, sustaining economic growth, restructuring society and 
promoting national unity (Motala & David 2020). 
 
Given the persistent prevailing socio-economic inequalities which are undeniably 
visible in South Africa. The democratic South African government has always been 
pro massification of the higher education and training sector. This means that the 
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curriculum policy moved from a rigid approach that accommodated only the elites in 
the past to flexible methods that accommodated the massification where the choice of 
program is the total collapse of sequencing, structure, and assessment requirements 
(Trow 2016). 
 
This massification has seen an increase in the access to higher education institutions 
and this has to a certain extent improved the scope of equity and equality in South 
Africa, a country where the provision of higher education and training was biased by 
the racial factors and social status. However, despite the massification efforts by the 
South African government the worthiness of massification in higher education and its 
role in improving graduates' competitiveness in the labour market is beginning to be 
questionable (Mahabeer & Pirtheepal, 2019). 
 
Despite the efforts to transform the higher education sector, after 1994, there are signs 
of increased distress in the sector (Mtshali & Sooryamoorthy, 2019).  Outside of the 
South African challenges in the sector, this comes as a result of factors such as the 
competitive nature of the higher education sector globally, this places a load on the 
South African higher education system that is already challenged.  Alemu (2019) 
postulates that there is a rise in the global pressure to develop knowledge, this will 
risk the gap created between the developed and the developing countries, and the gap 
will continue to widen. This leads to brain drain, as the large-scale emigration of 
highly skilled human capital, is already a major concern to society at large, and for the 
higher education and research community (Alemu, 2019). Despite the efforts to 
advocate for ‘brain circulation’ however, this will remain one of the major challenges 
in the decades to come faced by higher education, particularly in developing countries 
such as South Africa. The challenges and opportunities presented by this to 
developing countries such as South Africa are to define their roles and strategies for 
balancing the massification and internationalisation process (Sehoole, 2014:231).   
 
2.3 Technology in higher education  
The Higher education sector globally has been greatly affected by the coronavirus 
COVID-19 pandemic this resulted in the emergency shutdown and implementation 
of social distancing measures (Toquero, 2020). This crisis was directly related to the 
health sector, however, the impact was felt in all sectors including higher education 
and training (Krishnamurthy, 2020). Several higher education institutions were 
compelled to establish interventions and measures that would contribute to the 
sustaining of the teaching and learning processes. These interventions and measures 
included but were not limited to the implementation of emergency remote teaching 
and learning, enabling staff to work from home centred environment arrangements, 
identifying alternative routes to provide the support needed by students and 
redirecting of funds to address the emerging demands presented by the covid-19 
pandemic. This pandemic affected and altered the lives of students in many ways, 
including displacement from their campus environment which was comfortable and 
enabling them to meet the demands of higher learning, financial struggles, loss of 
bursaries and the compelling need to learn the use of new technologies on top of 
learning the curriculum and content of their modules (Govindarajan & Srivastava, 
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2020). From an operational viewpoint, some South African institutions of higher 
education had teaching and learning activities continuity plans in place as a result of 
lessons from the #feesmustfall protests that occurred in 2015/2016, which triggered a 
huge debate and rebellious and confrontational approach by the student, protesting 
against the exclusive nature of fee increment in South African higher education sector 
which presented the elements of elitism (Hlatshwayo & Fomunyam 2019)).  
 
The violence demonstrated by students during these protests demanded that for 
sustainability or continuity of teaching and learning, operations be moved to online 
learning off-campus. There was curiosity around the applicability of the plans 
developed during the #feesmustfall protests as it was unclear if they were effective or 
could have played any role in preparing the higher education sector to deal with the 
unprecedented threats posed by the advent of the COVID-19 pandemic in the higher 
education sector that required teaching and learning to take place remotely off campus 
(Motala & Menon, 2020). According to Toquero (2020) in places like the Philippines, 
the level of unpreparedness for events such as covid-19 pandemic the in institutions 
of higher learning was very high. This could be credited to them having not 
experienced shutdowns.  A study conducted by Rashid and Yadav (2020) points out 
that there was no best practice or approach the higher education institutions could 
mimic, during the COVID-19 pandemic and there were no prescribed models to 
follow so this caused a crisis in the sector. Bryce et al. (2020) concede that the already 
existing, established or known crisis management tactics can be ineffective in 
responding to the advent of the unprecedented events and the sustainability of 
operations can be severely affected as clearly demonstrated during the advent of the 
Covid-19 pandemic.  
 
According to Wangenge and Kupe (2022), the unfolding of the COVID-19 pandemic 
in South Africa is interwoven into an existing socioeconomic context ridden with 
poverty and deep, unsustainable inequalities. In line with this, the South African 
universities especially those based in rural areas such as the University of Zululand, 
and the University of Forthare are facing an uncertain future as deteriorating funds in 
the University was a challenge. This meant that such institutions had to consider 
several aspects of covid-19 pandemic management decisions and planning for the 
continuity of business leaving no student behind in a massified institution. The levels 
of isolation and social distancing varied, we saw the first level which was the hard 
lockdown, (which was characterized by strict isolation for people living, studying and 
working in South Africa. People relied on media, news, and social media for updates, 
on explanations of what was happening in the country and beyond, as they could not 
interact physically. It can be argued that these instruments of knowledge sharing 
provided a limited scope of what was transpiring, in an attempt to save the academic 
year and operationalize the institutions of higher learning and training. Therefore, to 
make sense of the challenges faced by the sector it becomes critical that the focus shift 
from what is presented by media or politicians about how the institutions of higher 
education were affected, but incorporate the main role-players that are students and 
lecturers who lived experiences of being isolated and moved to use technology for 
educational purposes, which can be understood as educational technology. 
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 “There are various definitions of educational technology, a narrow 
definition refers to educational technology as or the effective use of 
technological tools in teaching and learning.” 
Govender & Khoza, (2017, p. 67) 

 
A study conducted by Khoza, (2019) is pessimistic in its nature and groundbreaking 
in a concise definition of educational technology, that technology in education is the 
use of software and hardware resources in learning and technology education. In the 
context of this study: educational technology is the use of physical resources and 
online resources in the process of learning and the application of theory in the use of 
both physical resources and online resources for learning. The importance of the usage 
of technological tools is demonstrated in all the institutions of higher education. A 
study conducted by Coman, et al.(2020). provide an understanding of the idea of using 
education technology tools such as computers, mobile phones and others) for teaching 
and learning higher education courses confirmed this.  
 
Moreover, a review by Ghavifekr and Rosdy (2015) shows that these tools provide 
opportunities to support students’ learning needs and strategic planning for 
maximum integration into the curriculum is necessary. This integration has been seen 
in developed universities over the past decades where tools of technical/technological 
education have been included in the curriculum for effective teaching and learning 
(Khoza, 2019; Mpungose, 2019). This means in universities such as the University of 
Zululand where the majority of the students come from poor socio-economic 
backgrounds had to be provided with relevant technological devices to be part of the 
teaching and learning processes during the pandemic. The need to provide students 
with devices such as netbooks, iPads, webcams, laptops, desktop computers, mobile 
phones and other devices continues to increase in South African universities, 
especially for those students who cannot afford to purchase these devices. 
 
A study conducted by Waghid (2018) reveals that the use of technological education 
has significantly made learning easier for students as they would find notes, videos of 
lectures teaching, and all information relating to the course stored in one place and 
easily accessible through the technological devices. This means that the accessibility 
of technological education resources enables students to use any available resources 
to access learning material. according to van der Heyde and Siebrits (2019) resources 
that are used for online learning include software packages such as Microsoft Office 
365, Firefox, Chrome, social media platforms (WhatsApp, Twitter, Facebook), and 
learning management systems such as Moodle, and Canvas. A study conducted by 
Bates, (2018) reveals that the use of online learning to a certain extent is an effective 
way to bridge the gap of inequalities that exist between South African private and 
public institutions of higher education. This means the students who do not have 
access or knowledge on how to use educational technology for online learning are 
most likely to be incompatible in the work environment after receiving their 
qualification because these technical/technological skills are necessary and applicable 
in the work environment. in addition to that Manca (2020) conducted a study looking 
into the use of social media in learning, the study found that Twitter and Facebook are 
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the most used social media platforms in higher education, in comparison with 
Instagram, WhatsApp, Snapchat and others. However, this is in contrast with the 
experiences that the writer has with Business Management students in remote 
learning and communication, WhatsApp was the most accessible online platform for 
most students, it allows controlled mass communication, easy for sharing study 
materials, videos, and voice recordings.  
 
Clement (2020) argued that social media content is easily accessible as it works well 
with mobile devices such as cell phones, and laptops, and this simplifies students’ 
lives. With all of the above being said on the integration of educational technology 
(learning management system and social media platform) with learning, digital 
divides remain a challenge, especially in rural-based institutions such as the 
University of Zululand. Van Deursen and van Dijk (2019) assert that these digital 
divides are a major challenge to the use of educational technology globally, arguing 
that the digital divides are a real challenge not only in developing countries but also 
in developed countries not only in terms of access to the Internet but also in terms of 
attitude, skills to use them. Institutions such as the University of Zululand face 
additional challenges on this, created by institutional capacity vs massification where 
the institution can only accommodate less than 6000 students but for enrolling over 17 
000 students per year.  This means even if the university can provide unlimited access 
to Wi-Fi on the campuses and devices such as laptops and cell phones, there are 
students residing in rental rooms or at their homes that do not have access to WI-FI 
and they are also exposed to high criminal infested areas with criminals targeting 
them for the electronic devices. For this reason, the alternative approaches should be 
explored by institutions and departments that are not a size fit all so that all students 
can have equal access to learning regardless of their geographical area, race, culture, 
and socioeconomic factors. 
 
3. Discussion 
A study conducted by Rashid and Yadav (2020) points out that there was no best 
practice or approach the higher education institutions could mimic, during the 
COVID-19 pandemic and there were no prescribed models to follow so this caused a 
crisis in the sector.  Approaches to be followed will be determined by the type of 
higher education institution. What might work for an Urban University might not 
work for a rural based University. Bryce et al. (2020) concede that the already existing, 
established or known crisis management tactics can be ineffective in responding to the 
advent of the unprecedented events and the sustainability of operations can be 
severely affected as clearly demonstrated during the advent of the Covid-19 
pandemic. This particular pandemic that struck the world has taught us all a great 
lesson on how to work on flexibility of how curriculum is being delivered. 
 
According to Wangenge and Kupe (2022), the unfolding of the COVID-19 pandemic 
in South Africa is interwoven into an existing socioeconomic context ridden with 
poverty and deep, unsustainable inequalities. Covid-19 also increased the poverty 
level as many were rendered jobless. In some area, Covid – 19 has actually increase 
the crime rate within the society.  
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Technology also played a very vital role, although some less privileged students were 
at really affected during this period because of inadequate internet facility and also 
less access to electricity. This means in universities in the rural area where the majority 
of the students come from poor socio-economic backgrounds had to be provided with 
relevant technological devices to be part of the teaching and learning processes during 
the pandemic 
 
4. Recommendation / Preparing for the unknown 
Technology training and full usage within the Universities is highly encouraged. This 
will enable the staff and students to be aware of these facilities and also learn how to 
handle such technology. Recording of Lectures and uploading on Learning 
Management System even during contact lectures is also a good idea to venture into 
by all Universities. This will enable students to have access to these recordings and 
study better compared to the contact lecture they have and might not be able to grasp 
the whole information that the lecturer has passed across. Universities Management 
should work on acquiring smart boars like the idea hub or something similar. There 
should be an initiative that can help curb / reduce cheating rate during assessments 
as this is one of the major problems of online assessments. There might be an 
agreement as to having lectures online and assessments physically. 
 
Another avenue that can help is to have a Virtual office in place. This happens when 
the lecturer provides a link where students can consult and everyone that feels they 
need to will login to join the virtual consultation. The time and link will definitely be 
set and sent by the lecturer.  Hybrid system of teaching should be part of the policy of 
higher education. This will help students to have knowledge of both type if lecture 
delivery platform. This makes both the lecturer and students to be aware of the system 
in place, Provision for students in rural areas is also a great thing that needs to be 
done. As the Minister of higher education said that all students must be carried along 
in the teaching and learning process and no student should be left behind. Curriculum 
redesign is also something that should be  re-done so as to accommodate both online 
and contact lectures. 
 
5. Conclusions  
The institution of higher education has a responsibility of building inclusive 
environments and design interventions that would reduce inequality in higher 
education institutions and provide access to state resources. The sector needs to revisit 
the concept of previously disadvantaged, as skin colour is no longer enough, 
especially with the current generation entering the institutions of higher learning that 
were born in the millenniums, by parents who had different opportunities after the 
attainment of freedom, taking into consideration the inequalities that still exist in the 
socio-economic corridors. With that being said each institution needs to design its 
definition of previously disadvantaged as the policy of higher education policy 
entrusted institutions to be innovative and re-design interventions applicable to them 
for transformation improving access, participation and academic outcomes, especially 
to previously disadvantaged students. 
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Abstract  
The Ministry of Agriculture, through the Department of Agriculture Extension 
Services, intensified the use of ICTs in Agriculture extension as one way of mitigating 
the high extension worker to farmer ratio in Malawi. ICT-based agricultural extension 
in Malawi has evolved from using traditional ICT tools to modern ones. Of interest to 
this study is the Mchikumbe 212 platform. This service was launched by Airtel 
Malawi, in partnership with the Human Network International (HNI) in September 
2015. The service aims to transform farming by increasing farmers’ access to 
information and advisory services. It provides farmers with access to practical 
information about agriculture via interactive voice response and short messaging 
services, where farmers listen to agriculture extension advisory services on a crop of 
their choice on their mobile phones by dialing 212. However, the adoption of the 
Mchikumbe 212 platform has not been satisfactory as the number of registered users 
has decreased since its launch. The study, therefore, aimed at analysing the factors 
affecting the adoption or rejection of the Mchikumbe 212 platform among farmers in 
Malawi. Data was collected using face-to-face interviews with both adopter and non-
adopter farmers of the technology drawn from Lilongwe district. Key informant 
interviews were also conducted with officials from Airtel Malawi, Ministry of 
Agriculture and Human Network International. The study finds that there are several 
factors that both positively and negatively affect the adoption of the technology. 
Farmers who adopted the Mchikumbe 212 platform found it easy to use and navigate, 
convenient, affordable and accessible, and that it gave timely and relevant information 
for direct application in their gardens. Non-adopters showed preference for face-to-
face extension over the Mchikumbe 212 platform citing absence of instant feedback as 
the main reason for non-adoption. Further, very little was done to promote the 
platform by the Ministry of Agriculture and Airtel Malawi. As a result, farmers did 
not associate Mchikumbe 212 platform with the government extension system. This is 
one of the factors that have negatively affected its adoption.  
 
Keywords: access to information, farming, ICT-based agriculture extension, 
Mchikumbe 212, mobile phone application. 

358



1. Introduction 
The Ministry of Agriculture, through the Department of Agriculture Extension 
Services, intensified the use of ICTs in Agriculture extension as one way of mitigating 
the high extension worker to farmer ratio in Malawi. ICT-based agricultural extension 
in Malawi has evolved from using traditional ICT tools to modern ones. The successful 
implementation of ICT-based agricultural extension hinges on the uptake of the 
various technologies that are available to farmers. Of interest in this study is the 
Mchikumbe 212 platform, a mobile phone-based service that provides agricultural 
information to farmers via Interactive Voice Response and short messaging services 
where farmers listen to agriculture extension advisory services on a crop of their 
choice on their mobile phones by dialing 212. The Mchikumbe 212 Platform was 
launched by Airtel Malawi, in partnership with the Human Network International 
(HNI) in September 2015 (Palmer & Darabian, 2017). Airtel Malawi is one of the 
providers of telecommunication services in Malawi. The Mchikumbe 212 platform 
aims to transform farming by increasing farmers’ access to information and advisory 
services. The platform also pushes SMSes to farmers on crop production, animal 
production, weather advisory and market services (Palmer & Darabian, 2017). The 
platform is hosted on the Airtel Malawi network, and the Agricultural 
Communication branch is responsible for producing content that is uploaded onto the 
platform.  
 
Use of ICT in Agriculture Extension 
Agricultural development relies to a larger extent on the rate at which farmers are able 
to adopt recommended agricultural practices, which are transferred to farmers 
through the provision of extension and advisory services. ICTs play a crucial role in 
the process of collecting, storing, processing and disseminating agricultural 
information to farmers. They help to bridge the gap between researchers, who are the 
generators of agricultural technologies (recommended practices) and farmers, who 
are the users of agricultural technologies. Agriculture extension service providers use 
ICTs to capture best agricultural practices from researchers, craft them into messages 
and disseminate them to farmers. Apart from disseminating best practices for 
agricultural production, ICTs are also used by farmers to access market information, 
financial services and weather advisories. Manda and Chapota (2015) categorised 
ICTs that are used in agriculture in Malawi into “radio programming, television which 
includes direct streaming, use of videos and mobile cinema, mobile platforms which 
include SMS, voice, Interactive Voice Response (IVR) and data by use of handsets, 
smart phones and tablets and use of internet-based extension systems” (p.15).  Of 
interest in this study is the use of mobile phones for agricultural extension. 
 
Mobile phones have become a common ICT tool used for disseminating agricultural 
information. In Malawi, Farm Radio Trust (FRT), the Department of Agricultural 
Extension Services (DAES), the National Smallholder Farmers' Association of Malawi 
(NASFAM), Self Help Africa and Airtel Malawi are some of the organisations that are 
providing agriculture extension and advisory services through the mobile phone 
(Manda & Chapota, 2015). Farmers access information through SMSs either by 
requesting for the information, as is the case with Farm Radio International’s ‘beep for 

359



weather’ service, where farmers beep to request weather information which is sent to 
them via SMSs (Farm Radio International (FRI), 2014) or by registering to receive 
scheduled messages that are pushed to them periodically, as is the case with the Esoko 
System. ‘Esoko’, meaning ‘electronic market’, is Ghana’s mobile phone-based 
information system managed by the Agricultural Commodity Exchange which 
provides farmers with current market information (Asare-Kyei, 2013). The mobile 
phone is also used to provide information to farmers through interactive voice 
response, which is a system that allows callers to access pre-recorded voice messages 
without having to speak with an agent. In Malawi, this service is provided by FRT 
who also provide a mobile phone-based service that allows farmers to speak with an 
agent, called the Mlimi [Farmers’] hot line (Zeigler, 2019). It follows that the country’s 
agricultural sector has a lot to gain from farmers adopting ICT tools, and conversely, 
a lot to lose from low adoption.  
 
Factors affecting adoption of ICT among farmers 
Various studies have found a positive relationship between the use of ICT-based 
agricultural extension tools and increased productivity (Gebru et al., 2019; 
Masambuka-Kanchewa et al., 2020). Evidence from studies done in Malawi and 
elsewhere shows that there are many factors that affect the adoption of ICTs among 
farmers. The cost of technology, its perceived usefulness, infrastructural development, 
access to technology, literacy levels of users, and knowledge of the existence of 
available tools are some of the factors that keep emerging across a number of studies 
(Kabbiri, 2018; Gebru, 2019; Krell et al., 2020; Diaz et al., 2021).  
 
Krell et al. (2020) investigated smallholder farmer’s use of mobile phone services in 
central Kenya and found that some of the factors affecting the adoption of such 
services are related to literacy levels and the cost of technology. Alant & Bakare (2021), 
in their study to establish the relationship between smallholder farmers’ literacy levels 
and use of ICTs, agreed with the above findings. Their study established that farmers 
with low levels of literacy failed to display various ICT related skills such as decoding 
symbols on the phone, accepting and terminating a call, increasing and decreasing 
volume on the phone and identifying a caller in the case of a missed call. Harris & 
Achora (2018) echo similar ideas and point out that ICT-based systems in agriculture 
oftentimes fail to consider conditions such as high illiteracy rates which, the authors 
argue, only worsens the digital divide. The Mchikumbe 212 platform mainly targets 
smallholder farmers in Malawi, the majority of who are illiterate. This may pose a 
limitation on the rate at which farmers can adopt the service.  
 
Gender is another factor that affects the adoption of ICTs in agriculture. In Malawi, 
more than half of the agricultural labour force are women (Chabane, 2019) which 
would ordinarily mean that they would demand agricultural information more than 
men. However, women usually lag behind when it comes to adopting ICT-based 
agricultural extension tools due to the fact that they have less access to mobile phones. 
The Malawi Digital identity country report of 2019 shows that gender disparities when 
it comes to phone ownership are very significant in Malawi, with 52% of males owning 
phones, compared to 33% of females (GSM Association, 2019). According to the report, 
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the disparities are more pronounced in rural areas where 26% of women own a mobile 
phone compared to 47% of men. This is reiterated by a study that was conducted in 
Malawi and other African countries by Marron et al. (2020) which established that 
there are gender gaps in mobile phone ownership, with women being 15% less likely 
to own phones than men. Blumenstock & Eagle (2010) also compared the 
demographics of Rwandan mobile phone users with the country’s demographic 
survey and established that men accounted for 67% of the phone owners, despite only 
accounting for 47% of the total population.  
 
Age is another factor that affects the adoption of ICT based platforms in agriculture, 
with the younger generation being more open to owning and using technologies that 
facilitate access to agricultural information such as mobile phones and smart phones. 
Consequently, the adoption and use of ICT-based agricultural platforms is much 
higher among younger people. In a study to establish the relationship between various 
demographics and mobile phone usage in Sri Lanka, Subashini and Fernando (2017) 
registered a negative relationship between age of subjects and mobile phone usage. 
The older the subjects, the less their phone usage. 
 
Another important determinant of the extent of ICT adoption among farmers is the 
usability of the technology. Usability refers to “the extent to which a product can be 
used by specified users to achieve specified goals with effectiveness, efficiency and 
satisfaction in a specified context of use” (Raikar & Gawade, 2017). Even though 
usability of ICTs in agriculture closely relates to personal characteristics of users such 
as literacy and level of education, ICTs that are user-friendly are easy to use across all 
demographics.  Raikar & Gawade (2017) points out that farmers are more satisfied 
with a technology when they find it usable and when they feel it has useful agriculture 
information that will help them achieve their production goals. They argue that new 
technology usually gets limited ‘user acceptance’ among farmers as they are more 
inclined to use older traditional technologies which they already know to be usable 
and useful. Taking into consideration the different characteristics of farmers, ICTs 
must have an easy-to-navigate user interface design. Soares & Rebelo (2013) 
summarised the qualities of a navigable user interface design as flexible, customized 
for different user levels, simple, ease to retrieve information, feedback and 
minimisation of user’s memory load, among others. 
 
The Technology Acceptance Model 
The Technology Acceptance Model (TAM) was used in this study to explain why 
people adopt or reject use of technologies. The Technology Acceptance Model 
postulates that perceived ease of use and perceived usefulness are very important 
determinants of user acceptance of technologies. It holds that individuals make an 
analysis of what they stand to benefit against the work they have to put into a given 
behaviour. This implies that the adoption and use of an information system is 
determined by its perceived usefulness and the perceived difficulty in using it (Lai, 
2017). Marikyan and Papagiannidis (2022) describe perceived usefulness as the 
“individual's perception of the extent to which the use of a given technology improves 
performance” (p.2) and perceived ease of use as “the degree to which a person believes 

361



that using a particular system is free of effort” (p.2). TAM also postulates that when 
exposed to new technology, individuals go through a three-stage process where the 
“external factors of the new technology, or the system design features trigger cognitive 
responses or perceived ease of use and perceived usefulness, which, in turn, form an 
effective response or attitude toward using technology, influencing use behavior” 
(Marikyan and Papagiannidis, 2021, p.3).  
 
This study sought to establish the factors that affect the adoption of the Mchikumbe 
212 platform.  The platform was promoted through testimonials from farmers who 
had previously used the service and these were aired on agricultural radio 
programmes. Airtel Malawi also trained over 1,100 front-line extension staff from the 
Department of Agriculture and Extension Services to promote the service. In addition, 
Airtel Malawi ran an SMS campaign promoting Mchikumbe 212 targeting Airtel 
Money users (Palmer & Darabian, 2017). 
 
Even though this is the case, the adoption of the Mchikumbe 212 platform has not been 
satisfactory as the number of registered users has decreased since its launch. By 
December 2016, a year after it was launched, Mchikumbe 212 had 400,000 registered 
users (Palmer & Darabian, 2017), but a recent report generated by the Human 
Network International (HNI) shows that in the year 2021, the platform had 115,576 
users only (HNI (2021).  However, this could be due to the fact that the year 2016 was 
the pilot period and some of the 400,000 users may have simply registered out of 
curiosity, others may not have been farmers at all.  Even then, the number of farmers 
who repeatedly use the platform is also very low. According to Palmer & Darabian 
(2017), less than half of active users each month have been repeat users. The HNI 
report of 2021 also indicated a drop in the number of repeat users. Repeated use of the 
Mchikumbe 212 platform is crucial in this study because it was established that repeat 
users were more likely to adopt recommended agricultural technologies and more 
likely to report an increase in production (Palmer & Darabian, 2017). The present 
study aimed to get an in depth understanding of the factors that affect the adoption 
of mobile phone applications among farmers by focusing on the farmers as users of 
such platforms and overall management of the platforms by the originators and 
concerned stakeholders. 
 
The study, therefore, aimed to analyse the factors affecting the adoption or rejection 
of the Mchikumbe 212 platform among farmers in Malawi. Specifically, the study 
examined the user-friendliness of the Mchikumbe 212 platform by analysing its 
navigability, content, packaging, and convenience. The study also examines farmers’ 
perceptions and attitudes towards the platform and towards use of ICT in agriculture, 
and how they affect adoption.  
 
2. Methods 
The study employed qualitative methods of collecting and analysing data and 
employed the purposive sampling technique to select farmers and key informants to 
participate in the study. Of interest to this study were farmers who had adopted and 
those who had not adopted the Mchikumbe 212 platform. A total of 50 farmers from 
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Lilongwe district were selected, 30 of which were male and 20 were female. Of these, 
22 were adopters and 28 were non-adopters. These adopter and non-adopter farmers 
were interviewed to understand their perceptions towards the Mchikumbe 212 and 
the factors that affect their decision to adopt or reject the service.  
 
Three Key Informants, especially those who were directly involved in the 
management of the Mchikumbe 212 platform from various organisations, were also 
purposefully selected to participate in the study. One informant was a project officer 
responsible for the Mchikumbe 212 service from HNI and another was a project officer 
responsible for the service from Airtel Malawi. The third one was from the Agriculture 
Communication Branch. Further, six Agriculture Extension Development 
Coordinators were interviewed to provide further understanding on why farmers 
adopt or reject the Mchikumbe 212 platform. A semi-structured questionnaire was 
administered to both the respondents and key informants. The interviews were 
recorded and notes were taken to note important points. These were later transcribed 
for analysis. Data was analysed using the six-phase process of thematic analysis which 
“involves dataset familiarisation, systematic coding process, generating initial themes, 
developing and reviewing themes, refining, defining and naming themes, and writing 
up” (Braun and Clarke, 2022, p 35).   
 
Ethical Considerations 
Participants were informed of the objective of the study, their role in the study and 
how the results would be used and that the conversation was being recorded. 
Participants were interviewed only after being given the relevant information and 
after they had given their consent. Participants were also assured of anonymity. 

 
3. Results and discussion 
User-friendliness: Usability and Navigability of the Mchikumbe 212 platform 
The farmers who had adopted the Mchikumbe 212 platform reported that they found 
it easy to use, liked the way its content was packaged, found the content applicable, 
found the platform convenient, affordable and accessible. Usability is the measure of 
perceived satisfaction and acceptability of a system by the user (Atalatti et al., 2015). 
It is an attribute that assesses how easy user interfaces are to use. Usability is 
determined by factors such as the design of the system, which affects the system’s 
navigability. The respondents also reported to have found the platform easy to use 
and navigate. Adopters of the platform indicated that the instructions that were given 
when one dialed 212 and the steps taken to get to the required information on the 
platform were easy to follow. When one dialed 212, they were given options to choose 
what messages they wanted to listen to. Each option was represented by a number. 
Once an enterprise is selected, they were also given options to choose an activity that 
they wanted along the value chain. For example, one farmer indicated that, 
“Mchikumbe 212 is not difficult at all to use because the voice tells you exactly which number 
to press, depending on what you want, and I already know where 1 or 2 is on my phone” 
(female adopter, Mpenu EPA, 23 July, 2022), and another farmer said “the good thing is 
that the voice is in Chichewa [the local language], so it is easy to use even if you did not go to 
school” (male adopter, Chitsime EPA, 17 July, 2022). 
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The Technology Acceptance Model purports that perceived ease of use is one of the 
determinants of technology adoption, and that users are more likely to adopt new 
technology if they think it is easy to use and if they think it requires minimum effort 
(Marikyan and Papagiannidis, 2022). Key informant interviews with the Human 
Network International revealed that the Mchikumbe 212 platform was designed to be 
easy to navigate to make it more user-friendly to most Malawian smallholder farmers. 

 
User-friendliness: Packaging and applicability of Mchikumbe 212 Content 
Apart from the navigability of the system, another element that came out was the 
packaging of the messages. Farmers reported that the Mchikumbe 212 content was 
very easy to follow. One farmer said, “It is very easy for me to follow the message on 
Mchikumbe because it is created in the form of a conversation; this also makes it very 
interesting” (female adopter, Mpenu EPA, 23 July, 2022). The messages on the 
Mchikumbe 212 platform were packaged in the form of conversations between two or 
more people in the setting of a rural farming family, where one asks questions and 
another answers in conversation style. Another farmer reported that, “The voices on 
Mchikumbe speak slowly and do not rush, which makes it very easy to follow. You can even 
replay it if you did not understand” (male non-adopter, Mpingu EPA, 7 August, 2022).  
  
Another aspect that was interrogated during interviews was the ease with which the 
messages on Mchikumbe 212 platform were applicable on the ground. The farmers 
reported that the platform content was very applicable because it gave step by step 
guides on how to carry out all farming activities for each enterprise. One farmer 
pointed out how she uses her phone as she is carrying out farming activities in the 
field so that she can keep referring back if she is not clear.  She narrated that: “I grow 
maize and they tell us everything we need to know on Mchikumbe. If you want information on 
how to plant Maize, they tell you the recommended varieties, how to prepare the land, how to 
space the ridges and how to space the planting stations. It is very easy to do it in the field” 
(female adopter, Mpenu EPA, 23 July, 2022). The applicability of the content is another 
crucial determinant of the adoption of the Mchikumbe 212 platform, considering that 
it is a one-way communication channel. For farmers to be able to use the technology, 
the content has to be comprehensive so that it does not leave a lot of questions.  
 
Key informant interviews with Mchikumbe 212 content creators from the Ministry of 
Agriculture revealed that messages were produced based on farmers’ needs and after 
carrying out a needs assessment. They also indicated that they involved subject matter 
specialists from the Department of Crop Development, Department of Livestock, and 
Department of Research to ensure that the messages are technically correct and 
complete. Messages were also pretested among farmers before they were uploaded 
onto the platform.  

 
Factors that positively affected the adoption of the Mchikumbe 212 Platform 
Perceived usefulness of Mchikumbe 212 content 
Farmers who participated in the study indicated that they liked the Mchikumbe 212 
platform because it gave them an opportunity to choose information that is useful to 
them, depending on what they produce. Marikyan (2021) describes perceived 
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usefulness as the “individual's perception of the extent to which the use of a given 
technology improves performance” (p.2). When asked about what they like most 
about Mchikumbe 212 platform, one farmer pointed out that, “You can find whatever 
you want on Mchikumbe 212 platform. Sometimes we only have access to extension officers 
who only concentrate on crop production, but there are farmers who want information on 
livestock production, because that is also farming” (male adopter, Mpingu EPA, 7 August, 
2022).  
 
Apart from crop production, the platform also provides information on the 
production of various livestock, including dairy production. Key informant 
interviews with Agriculture Extension Development Officers (AEDOs) revealed that 
ideally, each section should have an extension officer who specialises in crop 
production and one who specialises in livestock production, but there is a shortage of 
livestock specialists. One livestock extension officer, therefore, has to cover two or 
more sections, which makes them less available.  
 
When asked about the usefulness of information on the Mchikumbe 212 platform, one 
farmer pointed out that all information is useful to someone. “The good thing is that you 
have the option to choose.  Even if we do not grow pigeon peas in this area, there are other areas 
in Malawi that do and will find the message on pigeon pea production relevant and useful” 
(male adopter, Chitsime EPA, 17 July 2022). Another farmer said, “You can travel a long 
distance for a meeting only to find that an extension officer has brought information on a crop 
that is not of interest to you. Mchikumbe is much more direct as you can simply choose what 
you want to listen to” (female adopter, Chigonthi EPA, 30 July, 2022). 
 
This is in line with one of the postulates of the Technology Acceptance Model, which 
states that users are more likely to adopt an innovation if they think it is useful. It 
suggests that the “intention and behaviour of users in relation to the adoption of 
technology is primarily dependent on the technology’s perceived usefulness and 
perceived ease of use” (Wagner, 2017, P. 4).  

 
Convenience and affordability of the Mchikumbe 212 platform  
The convenience associated with accessing information from the Mchikumbe 212 
platform was interrogated during the interviews. Farmers who had adopted the 
platform kept referring to how long it took them to access advisories from an 
agriculture extension officer as compared to the Mchikumbe 212 platform. When 
asked about why he adopted the Mchikumbe 212, one farmer said; “it’s a shortcut. Even 
if rains started today, I will simply call 212, instead of waiting for an extension officer to come 
round” (male adopter, Mpingu EPA, 7 August, 2022). He added that at the onset of 
rainfall, the services of extension officers are on high demand because it is the planting 
season, and if he had to wait his turn, he may not plant in good time.  
 
When asked of her opinion of the Mchikumbe 212 platform, another farmer said “You 
would simply take your phone to the field and listen to the messages as you work. If they say 
you need to space ridges at 75cm apart, you will simply use your ruler and measure the spaces. 
This is a shortcut instead of waiting for an extension officer to visit.” (female adopter, 
Mpenu EPA, 23 July, 2022). Therefore, it can be argued that convenience is an 
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important aspect in the adoption of technologies in agriculture because time is a very 
crucial factor in the work of a farmer as activities are guided by the agricultural 
calendar. It is clear that the traditional way of accessing advisories is not very 
convenient for some individual farmers as it takes too long to get the attention of an 
extension officer. In this regard, Mchikumbe 212 platform offers a timely and 
convenient method for accessing information, a factor that can positively affect its 
adoption. Interviews with Agriculture Extension Development Coordinators revealed 
that due to the shortage of extension officers, farmers are usually asked to gather at 
one convenient place where they are met by an extension officer. Since extension 
officers cover large areas, the meeting points are usually very far from most farmers’ 
homes. The adopter farmers indicated that they used the Mchikumbe 212 platform 
because it does not require them to travel long distances to access agricultural 
information. It can, therefore, be argued that ICT-based Agricultural extension 
services can facilitate the accessibility of agricultural information in the comfort of 
one’s home.  
 
Other farmers pointed out that even if they were willing to travel long distances to 
meet an extension officer, the timing may not be convenient for them. “You cannot 
choose the time to be visited by an extension officer, you just have to drop everything you were 
doing when they show up” (male adopter, Mpenu EPA, 23 July, 2022).Further, when 
asked about the cost of accessing the platform, one farmer reported that “it is affordable 
and it is worth it considering the importance of the information that we access from Mchikumbe 
212” (male adopter, Mpingu EPA, 7 August, 2022). These responses show that in order 
to arrive at a decision to adopt Mchikumbe 212, some farmers compared the amount 
of time it would take them to access information from an extension officer to the time 
it would take to access the same from the platform, they compared the instantaneity 
of accessing information from the two sources and the convenience. This led to their 
conclusion that accessing information from the platform had a number of advantages 
over accessing information from extension officers, which contributed to their 
decision to adopt the platform. Another factor that contributes to the usability of 
technology is the cost of accessing it. Most adopters and non-adopters in this study 
indicated that they can easily access the Mchikumbe 212 platform since they either 
own or have access to a mobile phone.  
 
Factors that negatively affect the adoption of the Mchikumbe 212 
Absence of instant feedback 
Absence of an instant feedback channel appeared to negatively affect the adoption of 
the Mchikumbe 212 platform. Non-adopters who showed a preference for face-to-face 
extension over the platform cited the absence of a provision for instant feedback as the 
main reason for non-adoption. These farmers acknowledged that getting advisories 
from the Mchikumbe 212 platform is much quicker and convenient as they do not 
have to wait their turn to be visited by an extension worker. They also acknowledged 
that the platform is much more accessible compared to extension workers who 
sometimes face mobility issues. They, however, still showed preference for face-to-
face extension, regardless of the above, due to the fact that face-to-face extension 
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allows them to interact with the extension officer, ask questions and get instant 
feedback.    
                                                                                                                      
When asked to explain their preference for face-to-face extension, some farmers said, 
“The voice on the phone keeps talking, without giving us a chance to respond” (female 
adopter-Ukwe EPA, 6 August, 2022); “At least an extension worker will clearly guide us 
where we do not understand” (female non adopter, Ukwe EPA, 6 August, 2022); “What if 
we are doing something wrong? At least an extension worker will be able to demonstrate right 
there and then in the field” (male non-adopter, Mpingu EPA, 7 August, 2022). 
 
One of the common methods used in the delivery of agricultural extension and 
advisory services in Malawi is the use of demonstration plots or gardens. This is where 
an extension worker facilitates the establishment of comparative experimental fields 
in the locality where farmers learn and practice in their fields. Other methods, such as 
using model villages and holding village gatherings also involve the extension worker 
being present for back-and-forth questions. Farmers are thus used to the conventional 
way of incorporating a feedback session after each gathering. This finding is consistent 
with Wagner’s (2017) argument that consumers’ established traditions create barriers 
to the adoption of technologies. He points out that this is overcome by “designing 
communication activities that educate consumers about the innovation’s 
functionality” (p5). Non-adopter farmers who participated in this study demonstrated 
resistance to deviating from the traditional way of accessing agricultural advisory 
services.  
 
Perceived complexity of Mchikumbe 212 
The findings of this study also show that non-adopter farmers shared a belief that the 
Mchikumbe 212 platform was complex and not easy to navigate and that it was 
different from the regular agriculture extension system. In addition, non-adopter 
farmers held the perception that mobile phones are used only for communicating with 
family and friends and had no interest in using them for other purposes such as 
accessing agricultural information.  One farmer said, “I simply haven’t thought of ever 
using the Mchikumbe platform” (male non-adopter, Mpingu EPA, 7 August, 2022), and 
another said, “Yes, I have a phone but I just use it to communicate to family and friends” 
(female non-adopter, Chitsime EPA, 17 July, 2022). These farmers often alluded their 
lack of interest in adopting the platform to the probability that it was difficult to use. 
Even farmers who demonstrated ability to use other functions on their mobile phones 
without assistance showed elements of resistance to trying the platform simply 
because they thought it was complex. When asked why she had not tried to use the 
platform despite knowing about it, one farmer indicated that she simply thought it 
was hard to navigate; “I am not motivated to use the Mchikumbe 212 on my phone, I just 
think I cannot not manage” (female non-adopter, Chitsime EPA, 17 July, 2022).  
 
This finding can best be explained by the Technology Acceptance Model which 
postulates that when exposed to new technology, individuals go through a three-stage 
process where the “external factors of the new technology, or the system design 
features trigger cognitive responses or perceived ease of use, which in turn form an 
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effective response or attitude toward using technology, influencing use behavior” 
(Marikyan and Papagiannidis, 2022, p.3). The TAM places emphasis on the 
perceptions of the potential user and holds that even if the generator of a new 
technology may believe the product is easy to navigate, potential users will not adopt 
it if they do not share the same opinion. Without first attempting to use the platform, 
non-adopter farmers perceived the external design features of the Mchikumbe 212 to 
be very complex, which kept them from getting past the first stage of the technology 
adoption process, and as a result, failed to adopt  
the platform.   
 
Perceived disconnection between the Mchikumbe 212 and the extension service 
system 
Interviews with both adopter and non-adopter farmers revealed that both groups did 
not associate the Mchikumbe 212 platform with the Ministry of Agriculture and they 
did not take it as a part of the regular agriculture extension service. Non-adopters who 
claimed that they did not understand the platform enough to use it were asked why 
they did not simply ask the extension officers in their locality for more information, as 
is usually the case with all new recommendations. The recurring responses to the 
question were: “It never occurred to me to ask our extension officer since I got the information 
from the phone” (male non-adopter, Mpingu EPA, 7 August, 2022); “I just thought those 
are ordinary phone messages and I should not bother our extension officer, I did not think there 
was any connection” (male non-adopter, Chileka EPA, 21 August, 2022). 
 
The responses above show that some of the farmers perceived ICT-based agriculture 
extension as a separate and independent system from the conventional agriculture 
extension system. However, ICT-based extension is a part of the regular extension 
system and they complement each other. This mismatch reveals that civic education 
and stakeholder consultations were not conducted among the farmers by the Ministry 
of Agriculture. Technologies such as the Mchikumbe 212 may be used without the 
involvement of an extension officer, but farmers still needed to get oriented by the 
officers at the onset so that messages from extension workers and the platform 
complement each other for better effect. In addition, the Mchikumbe 212 platform is a 
one-way communication, and the only way farmers may get feedback is through 
extension officers.  
 
Role of Airtel Malawi and the Ministry of Agriculture in promoting Mchikumbe 
212 platform  
Inadequate promotion of the Mchikumbe 212 platform by Airtel Malawi and the 
Ministry of Agriculture and lack of visible government involvement in the promotion 
of the platform affected its adoption. The reluctance of farmers to adopt the platform 
due to perceived complexity and perceived disconnection between the platform and 
the regular extension service system point to an information gap among farmers. 
Farmers failed to adopt the platform because they have not been adequately sensitized 
on how to navigate it. Lack of visible government’s involvement in the promotion of 
the platform also contributed to farmers’ perception that there is no relationship 
between the platform and the regular extension service. This resulted in farmers’ 
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failure to seek the help of extension officers on how to use it or to seek clarifications 
from extension officers on information obtained from the platform. This negatively 
affected its adoption.  
 
According to Wagner (2017) the ‘newness’ of an innovation is one of the barriers to 
adoption, as people are generally sceptical of new ideas. Wagner emphasises the 
importance of promoting and marketing new innovations among the targeted 
audience. “Given the complexity and newness of many technological innovations, the 
effective use of reasoned marketing communication activities is critical in this regard” 
(Wagner, 2017, p.3). Data from non-adopters of the platform showed a lack of 
continuous systematic promotion of the Mchikumbe 212 platform as farmers showed 
that they had not been sufficiently exposed to its promotional messages. Some farmers 
pointed out that they had received Mchikumbe 212 promotional text messages from 
Airtel and some indicated that they heard about it on the radio. Responses such as, “I 
once heard about Mchikumbe 212 on the radio, but I missed part of the message”; “I was looking 
for health information on polio on 321, when I heard that I can also access agricultural 
information” (female non-adopter, Chitsime EPA, 17 July, 2022) suggest that a lot of 
farmers simply stumbled upon Mchikumbe 212 promotional messages. This points to 
a lack of intentional, targeted promotion of the platform.  
 
Lack of visible government involvement in the promotion of Mchikumbe 212  
Interviews with both adopter and non-adopter farmers established that the most 
trustworthy source of information for them was the Ministry of Agriculture/extension 
workers and that they did not regard Airtel Malawi as an important source of 
Agricultural information. Farmers clearly had trouble differentiating the Mchikumbe 
212 promotional messages from regular advertisements from Airtel Malawi, which 
they usually ignore. Most non-adopters who indicated that they had or may have 
received a Mchikumbe 212 promotional message from Airtel Malawi before, reported 
that they ignored it and did not act up on it. “I remember receiving a message from Airtel 
but I didn’t explore it further, I thought it’s one of those chain messages from Airtel”  (male 
non-adopter, Chigonthi EPA, 30 July, 2022); “I don’t recall receiving a message from 
Airtel, I may have received it but did not open it, I usually don’t open those messages” (male 
non-adopter, Chigonthi EPA, 30 July, 2022); “I thought Airtel was advertising something 
as usual” (female non-adopter Chileka EPA, 21 August, 2022); “Extension workers should 
have properly introduced the Mchikumbe 212 platform to us, just like they do with all 
‘recommended agricultural practices’” (female non-adopter, Ukwe EPA, 6 August, 2022). 
Farmers clearly have more trust in the government extension system than in 
alternative sources of information and are more receptive to new information if it is 
coming from government extension officers. The lack of visible involvement of the 
Ministry of Agriculture in the promotion of the platform negatively affected its 
adoption. The Technology Acceptance Model proposes that one of the barriers to 
adoption of technologies is how much the consumer will be expected to deviate from 
tradition to adopt a certain technology. Antioco & Kleijen (2009) categorise such 
barriers as psychological barriers, as they arise through conflicts with consumer’s 
prior beliefs and traditions.  
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Farmers’ level of education  
The level of farmers’ education also plays a role in the adoption of ICT interventions 
among farmers. In this study, farmers’ education levels were categorised into informal 
education, primary school education, Secondary school education, and tertiary 
education based on the Malawian education system. In this study, farmers who had 
dropped out of primary school were categorised as farmers without formal education, 
while farmers who had dropped out of secondary school were categorized as farmers 
with primary level education. 
 
Out of the 50 farmers that participated in the study, 22 were adopters and 28 were non 
adopters. Out of the 22 adopters, 11 had secondary school education, 6 had primary 
school education and 5 were informally educated through an adult literacy 
programme and were literate. However, farmers with secondary school education 
demonstrated an ability to use the mobile phone and to navigate the Mchikumbe 212 
platform unlike farmers who did not go to school at all or those who dropped out of 
primary school. This shows that the more educated a farmer is, the easier they find it 
to navigate the mobile phone and the more likely they are to adopt the platform. These 
results are consistent with a number of studies that found that the level of farmers’ 
education has a positive correlation with the level of adoption of ICT-based platforms 
among farmers (Tata & McNamara, 2016; Shang et al., 2021; Diaz et al., 2021). 
 
4. Conclusions and recommendations 
We conclude that there are several factors that both positively and negatively affect 
the adoption of Mchikumbe 212 platform. From the farmers’ own testimonies, the 
Mchikumbe 212 platform is user-friendly as it is easy to use and navigate, convenient, 
affordable and accessible, and gives timely and relevant information for direct 
application in their gardens. Non-adopters showed preference for face-to-face 
extension over the Mchikumbe 212 platform citing absence of instant feedback as the 
main reason for non-adoption. Another main finding of the study is that there was 
inadequate knowledge about the existence of the platform among some farmers. Some 
farmers indicated that they could recall hearing about the platform but they still could 
not explain what it was and how it worked. The first step to increasing the adoption 
of ICT use in agriculture extension is ensuring that the target population knows of the 
existence of the technology. The study has also established that farmers’ perceptions 
towards ICTs play an important role in influencing the adoption of ICTs in agriculture 
extension. Farmers who thought the Mchikumbe 212 platform was very complex were 
more likely to be non-adopters. The evidence for this is that some farmers who 
thought the platform was complex had never tried to use it before, despite knowing 
of its existence.    
 
Furthermore, some framers indicated that they adopted the Mchikumbe 212 platform 
because they found it to be useful and helpful towards achieving their agricultural 
production goals. The study has also established that education and literacy is another 
important factor that determines whether a farmer can use a new technology such as 
the Mchikumbe 212, and consequently affect its adoption. In addition, the farmers, 
including those who had adopted the platform, still preferred and trusted information 
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from Agriculture Extension officers and from the Ministry of Agriculture. Farmers 
who participated in the study viewed any messages originating from an organisation 
that is not agricultural in nature with suspicion. Some farmers indicated that they 
ignored Mchikumbe 212 promotion text messages because they thought they were just 
regular Airtel messages. This shows that there is an information gap regarding the 
Mchikumbe 212 platform sensitisation messages. The relative advantage that the 
platform has over the regular extension service system is what could have positively 
contributed to the adoption of the platform.  
 
Based on these conclusions, it is recommended that the Ministry of Agriculture must 
increase awareness of the existence of Mchikumbe 212 platform so that more farmers 
can use it to access agricultural information. The Ministry must adopt a systematic, 
targeted and consistent way of promoting the platform. One way of doing this could 
be to use existing channels of communication such as extension officers and 
agricultural radio programmes to sensitise farmers on the use of the platform. This 
can help demystify the perceived complexity that some farmers associate with the 
platform and encourage more farmers to try using it. The Ministry can also use the 
adopters as model farmers who can teach fellow farmers about the importance of the 
platform. Finally, Agriculture Extension Officers must be well trained in the use and 
promotion of the platform.   
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Abstract  
Assessment is not only about the end-point of awarding a pass or fail to students but 
also and perhaps more importantly, about how students are directed to learn in order 
to acquire various cognitive (knowledge), functional (skills) and social competencies. 
This inquiry into Specifications or Specs grading (SG) is to show how it is conceived 
to foster various competencies in undergraduate research modules of a 4-year 
Bachelor of Health Sciences qualification, particularly in curating the reported benefits 
of this high-impact practice.  Whilst there is an increased uptake of SG in the global 
north, it is still nascent in the global south. Unlike a points-based approach, SG uses a 
simple binary system of pass/fail or satisfactory/unsatisfactory, depending on 
whether the work meets all the predetermined quality criteria. There are no partial 
credits, and the final pass or fail can be converted into a letter grade. A fundamental 
tenet of SG is to increase students’ involvement in their own learning by enabling them 
to make strategic choices in advance of how they intend to perform in a specific 
activity or bundles of activities that link to a specified letter grade. This can increase 
students’ agency and enhance their graduate readiness for the world of work, which 
is particularly significant against the recent concern that students across South African 
universities take a prolonged time to meet the minimum degree requirements. 
Integrating SG into the curriculum could leverage students’ motivation to pass with 
the relevant knowledge, skills, and competencies within the minimum time of the 
qualification as well as their readiness for the industry. This grading system would 
also be applicable in a range of diverse subjects, including both clinical and technical. 
To some extent, this theoretical construct on SG also critically responds to the key 
challenges identified by the first author in her paper entitled Continuous Assessment 
fit for purpose?” which analysed the experiences of academics from a South African 
University of Technology where it was argued that there is a need for academics to 
“continuously develop their assessment literacy knowledge, skills, principles and 
practices, which is a condition for students to have more meaningful learning 
experiences.”   
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Abstract 
One of the main objectives of the South African White Paper on Post-School Education 
and Training (PSET) is the expansion of access and increased diversity of provision. 
The Articulation Policy, promulgated in 2017, was intended to enable the realization 
of this objective through the development of sustainable articulation practices within 
the PSET sector. Articulation refers to the mechanisms that enable student mobility 
within and among the institutions that comprise the PSET system. A National 
Articulation Baseline Survey undertaken under the auspices of a Research Partnership 
between the South African Qualifications Authority and the Durban University of 
Technology in 2018, revealed the potential to yield sustainable articulation networks 
across South Africa. Notwithstanding several reported successful articulation 
initiatives within a number of provinces in South Africa, the widely anticipated 
implementation of sustainable articulation networks precipitated by the Articulation 
Policy has not yet materialised or gained sufficient traction. The liminal zone between 
Articulation Policy and Implementation is discussed in this paper. Migrating through 
this liminal zone towards efficacious and sustainable articulation implementation has 
been enabled by some of the findings and recommendations of the Research 
Partnership. These recommendations are explored through the lens of 
Implementation Science. The recommendation is to shift the focus from informal 
articulation networks to articulation by design through the establishment of 
communities of practice that will collectively develop the joint offering of 
qualifications between Technical and Vocational Education and Training (TVET) 
colleges and partner Higher Education Institutions (HEIs) is a particular focus of this 
inquiry. The work of the Unfurling Post-School Education and Training (UPSET) 
National Articulation project, which was established to facilitate articulation between 
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South African TVET Colleges and HEIs, is described and the progress made to date is 
reported. 
 
Keywords: Post-School Education and Training, Technical and Vocational Education 
and Training colleges, Higher Education Certificates, and Articulation pathways.  
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Abstract 
Demand for higher education continues to grow in low and middle income countries. 
However, access to postgraduate education can be constrained as these are typically 
working adults who wish to obtain a postgraduate degree but who cannot do so 
because of time restraints imposed by work, family, community responsibilities, or 
lack of proximity. This is especially true for health sciences postgraduate degrees. 
Thus, with two online Masters programmes (Pharmacy and Health Sciences) were 
implemented in 2011 by the Discipline of Pharmaceutical Sciences at the University of 
KwaZulu-Natal. As no online programme had been implemented at that stage for 
pharmacy or health sciences in South Africa, it was important to look at three aspects: 
(1) the online learning vs face-to-face interactions; (2) system quality and, (3) 
satisfaction with the programme. Thus, online anonymous surveys, adapted from 
Ozkan and Koseler (2009), were administered to all students registered between 2011 
and 2021. They propose a multi-dimensional approach for learning management 
system (LMS) evaluation via six dimensions: (1) system quality, (2) service quality, (3) 
content quality, (4) learner perspective, (5) instructor attitudes, and (6) supportive 
issues. Approximately 26 questions, most of which are Likert scale responses allowing 
for quicker response time by participants, were posed to students. Data was 
downloaded into EXCEL spreadsheets and analysed using descriptive statistical 
techniques Open-ended questions were coded and arranged according to themes and 
presented in a descriptive manner. Preliminary analyses indicate that 58.97% reported 
spending 1 to 3 hours on a computer for educational purposes. Respondents were split 
as to whether face-to-face education was better than online learning. Overall, 
respondents were satisfied with the content quality of the programmes. While some 
challenges were perceived by respondents, there was an overwhelmingly positive 
response to service quality aspects of online learning. Thus, this decade of experience 
indicates that online programmes do work for postgraduate studies, and with the 
resultant disruptions in higher education from the COVID-19 pandemics, these 
lessons can be applied to alternate learning approaches for higher education 
institutions. 
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Abstract 
Over the last two decades, trends in higher education in the global north have led to 
a proliferation of studies on the linkages between research and teaching and the 
benefits of strengthening these linkages within the undergraduate curriculum. 
Notwithstanding this, the research and teaching nexus remains an under-investigated 
area in the global south, particularly within a South African context. Research into this 
area is significant given the national changes across the higher education landscape, 
specifically the transformation of former vocationally focused Technikons to more 
research-inclusive Universities of Technology (UoTs). While these transformative 
changes are happening within UoTs at policy and strategic levels, there is limited 
evidence of how the intention of greater research inclusivity and knowledge creation 
is implemented in practice. The objective of the study is to examine undergraduate 
students’ awareness, knowledge and experiences of the research and teaching 
relationship at a South African University of Technology (UoT). A cross-sectional 
research design within a quantitative framework was used. A descriptive survey was 
used to collect data from students (n=186) across undergraduate programmes (Years 
2, 3, and 4) in the Faculty of Arts and Design at the Durban University of Technology. 
Results of the survey showed that respondents were aware of certain research-related 
activities within their programme or department. These included research seminars/ 
conferences (57%), research activities of other students (61%) and research discussion 
groups (66%). Results revealed that respondents never or rarely experienced attending 
university research seminars outside of their module (63%), research 
conferences/exhibitions (53%) nor participated in a research project conducted by 
academic staff (52%). Despite this, results positively showed that research-engaged 
teaching and learning enriched respondents learning experiences as their improved 
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various professional and technical skills such as problem-solving, decision-making, 
and verbal and oral communication. These research-related skills strengthen students’ 
readiness for industry or enable them to pursue a future trajectory into postgraduate 
studies. It can therefore be surmised that more inquiry-based pedagogies afford 
students research-related opportunities both in and out of the classroom. To reap the 
most benefits from a strong research-teaching relationship, it is recommended that 
inquiry-based pedagogies be progressively scaffolded within the curriculum taking 
into consideration that it must align/cohere with the learning outcomes at every study 
level. 
 
Keywords: Undergraduate Research, University of Technology, discipline-specific 
knowledge, curriculum development, soft skills. 
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Abstract  
Information disorders are prevalent in the Global South which is accustomed to 
traditions of propaganda. It can be advanced that Covid-19 has aggravated these 
disorders through what has been termed as infodemics. The World Health 
Organization (2022) notes that “an infodemic is too much information including false 
or misleading information in digital and physical environments during a disease 
outbreak”. Taking into consideration the anti-vaccination movements in Mauritius 
which deployed their campaigns primarily on social media platforms, this paper 
interrogates the affordances of social media platforms and asks how did the discourses 
of radicalization against vaccination take place on and through platforms. Taking as a 
starting point the notion of “platformization” as “the process through which online 
interactions and engagements are increasingly made to take place on a relatively small 
number of digital platforms” (Flew, 2021), this paper uses the Elaboration Likeliness 
Model (Petty and Cacioppo, 1986) to explore the routes to persuasion focusing on the 
anti-vaccination discourses afforded on platforms, mainly on Facebook and 
Instagram, the role of social media influencers in pushing the agenda of the anti-
vaccination movements and the processes of radicalization thereof. While 
highlighting the populism of such movements and the reinforcement of existing views 
and beliefs of its members as part of filter bubbles, the paper makes the case that 
polarization represented by the movement and state health institutions is 
counterproductive and that an ethics of listening, humanism and hope would provide 
for a better outcome to the Mauritian public sphere. 
 
Keywords: Information disorders, platforms, Elaboration Likeliness Model, 
radicalization, listening 
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Abstract 
The study focus was on the exploration and description of the teachers’ perceptions 
regarding retirement in Gauteng schools and was undertaken in the Tshwane North 
District. Retirement is a transition from the world of work activities to rest, it is 
inevitable in every employee and in this case teachers that are within the legislated 
age. Every successful journey requires proper planning and retirement planning is not 
only in relation to financials, but it also include issues bothering on effects or problem 
of retirement. From the findings of the study, all the participants were aware of their 
retirement age of 60 years as stipulated in the department of education internal 
memorandum No: 05 of 2021, which states that the compulsory retirement age in the 
public service is 60 years. It further states that the age restriction is in accordance with 
Chapter 4 of the Public Service Act, 1994 and Chapter 4 of the Employment of 
Educators Act, 1998, as amended.  However, the study also revealed that there are 
some anxieties and fears as the majority of participant seemed not ready and not 
prepared enough for the retirement. Additionally fears of loneliness, losing the status 
of importance in the society, some indicated that they still have some debt to service 
and some accommodation matters where highlighted.  Overall, the indication of not 
being sure of the pension benefits and the lack of investments knowledge was 
expressed. Based on the findings of the study, recommendations for a pre-retirement 
programme aimed at ensuring that teachers eligible for retirement in the Gauteng 
department of education are supported and prepared better. The proposed pre-
retirement programme will include issues related to financial planning, networks and 
engagement, family time, wellness matters covering social, physical and emotional 
wellbeing. It is envisaged that this will begin to increase their knowledge and 
perception regarding retirement, including better chances of meeting the 
requirements of life expectancy during retirement. 
 
Keywords: teachers, pre-retirement, preparedness, Gauteng schools. 
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Abstract 
Many lessons have been learned from teaching online during the lockdown, while 
curriculum delivery received priority in ‘saving’ the academic year within higher 
education initially, and much effort went into moving content online, still, little has 
been offered in literature to understand how lecturers can connect with students 
emotionally within the virtual space. This study shows how the blended space can be 
used to establish a line of communication between the lecturer and students, and how, 
when resulting trust is nurtured, this allows a space for students to express any 
vulnerabilities, in the emotional and academic sense.  Nodding’s Pedagogy of Care is 
used as the framework to explore this strategy within a first-year biology class. In 
addition to lectures, activities designed by the lecturer were provided weekly, online, 
over six weeks in 2021 and 2022 for a class of 522 first-year biology students. Students 
voluntarily responded and the lecturer provided follow-up to connect with students 
in a social space and provide support for their cognitive development. Students 
submitted 1,808 responses over the 6-week period on the university’s learning 
management system.  
 
It was found that when lecturers create a space for belonging, students are more open 
to the communication of their cognitive needs.  This study recognises that the teaching 
space should be seen as a place to facilitate and nurture learning development rather 
than a space to try to catch up on the curriculum based on omissions that may have 
occurred in previous schooling years. Connecting with the students emotionally and 
socially can enable them to engage with concerns around their cognitive development 
and challenges. The strategies investigated in this study can be applied to the current 
online learning context during the pandemic and lockdown, and may also be applied 
as part of the blended learning approaches for large classes. 
 
Keywords: pedagogy of care, belonging, first-year biology students. 
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Abstract 
Reflection is a teaching method that advocates for the recording of learning 
experiences and helps enhance experiential learning. Reflection is a factor that 
distinguishes professionals from beginners and can be employed as a tool to 
promote global competencies. 
 
However, it requires experience and time to practice utilizing this tool correctly. This 
type of experience is essential in forming professional competencies for Finance 
majors. Reflection intends to record learning experiences and use them for analysis 
to improve the quality of managerial decisions. Students are therefore encouraged to 
use this method to support forming global competencies. This originates in reflective 
writing that describes past learning activities and detailing individual opinions about 
the learning process. 
 
One of the most required skills in today’s professionals is global competencies. The 
essential element of global competencies is the ability to actively listen, observe, and 
extracts information to find a solution and solve problems in professional life. 
Reflection embarks on learning experiences that bring rise to new ways of solving 
pertinent issues. It focuses on an individual’s ability to observe and record details of 
the occurrences. 
 
This paper will focus on reflection as a pedagogic technique to promote required 
global competencies for future professional work for Finance students. 
 
Keywords: global competencies, reflection, experiential learning. 
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Abstract  
Teachers are central to any new initiative to take root in schools. Therefore, creating 
capacity through learning and professional development is key to change in schools. 
This article analyses the implementation of the Short Learning Programme (SLP) in 
inclusive education in Limpopo Province South Africa. The study followed a 
qualitative research methodology where a case study design was adopted. Ten 
teachers were recruited to participate in the study through a purposive sampling 
strategy. The selection criteria included teachers who had, at least ten years of teaching 
experience. Data were constructed through individual semi-structured interviews. 
Data were analyzed through Luckett’s (1995) theory of modes of learning. Four results 
emerged from the study, namely: a) teachers expressed the need for learning and 
professional development programmes, b) teachers indicated that they were satisfied 
with the SLP strategy, c) teachers were satisfied with the content knowledge in the 
programme, and d) the quality of facilitation. These findings have far-reaching 
implications for how learning and professional development programmes should be 
organized to advance the inclusive education agenda in South African schools. 
 

 Keywords: professional development, teachers, short learning programmes, inclusive 
education. 
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Abstract 
Primary healthcare workers form part of the multidisciplinary team responsible for 
the intervention of patients with hearing loss (Bhutta, 2018; Musango et al., 2020). It is 
thus crucial to gather information about the perceptions of primary healthcare 
workers toward hearing loss among patients. The objective of this study was to 
describe the perceptions of primary healthcare workers toward hearing loss in 
Mauritius. Using non-probability purposive sampling, 125 primary healthcare 
workers were recruited from the community level of the public healthcare sector of 
Mauritius. Participants completed a self-administered questionnaire which gathered 
information about their perceptions toward hearing loss. The questionnaire consisted 
of a total of 15 questions, divided into three sections, namely general knowledge of 
hearing loss (Section A), knowledge about risk factors and identification of hearing 
loss (Section B) and attitudes toward hearing loss (Section C). Although 62.8% of 
primary healthcare workers demonstrated good general knowledge of hearing loss, 
only  28.5% of them had good knowledge of risk factors and identification of hearing 
loss. Most participants reported positive attitudes toward hearing loss (92.6%). 
Knowledge of and attitudes toward hearing loss were significantly correlated at the 
1% level. Perceptions of hearing loss were significantly associated with increasing 
years in working experience. Additionally, primary healthcare workers who worked 
in health centres demonstrated significantly more positive perceptions than those who 
practised in community hospitals. There remains a need to spread awareness 
regarding hearing loss among primary healthcare workers in Mauritius in order to 
allow for early identification of hearing loss and prompt intervention. 
 
Keywords: primary healthcare workers, hearing loss, knowledge, attitudes.  
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Abstract  
The student's various emotions experienced in a class, described as academic 
emotions by Pekrun (2014), require special attention. Thus, affective and social 
neurosciences show that an empathic and supportive relationship is fundamental to 
allowing the brain of children to evolve optimally, in its intellectual and affective 
capacities (Gueguen, 2018). Based on a practice of cardiac coherence in primary 
classes, we will show the impact of such practices on the emotions of pupils. We will 
rely on studies carried out since 2017 in the academy of Reunion Island in primary 
schools and secondary school classes where specific protocols were tested, by 
measuring the level of stress in teachers and an analysis of the classroom climate based 
on six factors: student engagement, class cohesion, noise level, empowerment, 
attention, and agitation. The results confirm that regular practice of cardiac coherence 
in the classroom has a positive effect on the body's physiological functions, 
concentration, well-being, and stress. Moreover, as the teacher plays "a very active 
role in the formation of his or her students' metacognitive skills", through his or her 
"teaching style" (Orlova, Ebiner & Genoud, 2015), the latter cannot do without 
emotional management, which we will analyze through the innovative practices 
developed. They will allow a return to calm that is conducive to learning and group 
cohesion. 
 
Keywords: emotional regulation, breathing practice, school. 
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Abstract 
The modern media environment is one that has seen many technologies shift 
distribution patterns and begin to appear, in various forms, on the internet. One such 
phenomenon is ‘television’, a peculiar word that now references the format and 
characteristics of production, and no longer the technology on which ‘television 
shows’ are watched. Skam is a Norwegian teen drama that appears in real time on 
social media, as well as in more traditional television formats as a web series. This 
paper briefly qualifies Skam as a transmedia text, before problematising the potential 
future of television it heralds – where the converging nature of digital technologies 
see social media infiltrated by fictional narratives. Presenting a brief content analysis 
of the show (in its representation of reality) and distribution patterns, this paper 
utilises Baudrillard’s work on the simulacrum to highlight the complex issue of 
forfeiting social spaces to fictional narratives. It argues that the ‘spectres’ shows 
like Skam generate on social media highlights the need for a significantly more media 
literate audience than traditional television formats. 
 
Keywords: television, transmedia, social media, simulacrum, media convergence. 
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Abstract 
The introduction of Information and Communication Technology in the public sector 
has brought tremendous changes in the introduction of innovative back office and 
service delivery processes. Many municipalities and cities, as self-contained units, 
have adopted the Smart City concept, where they leverage the capabilities and data in 
their arsenal to provide innovative solutions  to  city challenges.  These include 
traffic, crime,  mobility,  people development, sustainability, and knowledge-based 
local economies. Newer cities have seen much progress as relevant technologies are 
embedded in their infrastructure and collect a large amount of data to assist them in 
making decisions. Older cities, like the South African biggest cities, have also 
embraced the smart city concept, the use of big data, and introduced initiatives to 
facilitate service delivery. However, South African largest metros must deal with 
legacy infrastructure to address service delivery challenges and embed a smart city 
approach in their Integrated Development Planning. In addition, the gap between the 
poor and rich is wide. This article is therefore undertaking an inventory of such 
initiatives in South Africa's biggest metros: Cape Town, Johannesburg, and Durban. 
Data has been collected from the three cities' residents in the form of surveys and 
municipal officials in the form of surveys and interviews. The findings indicate that all 
three cities have embraced the smart city concept and have similar initiatives. 
However, they have approached it differently in terms of implementation, and Cape 
Town has a more advanced approach to smart cities and an all-rounded approach to 
implementing it. In fact, unlike Johannesburg, each department in the City of Cape 
municipality administration has integrated digital innovation and initiatives. But, of 
course, the success of such integration differs from one department to another.  
 
Keywords: Smart City, Municipality, Service Delivery, Big Data, Innovation. 
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Abstract  
Brands are challenged to meet stakeholders’ expectations of creating a sustainable 
society and attempt to overcome this issue using cause marketing (CM) as a strategic 
communication tool. Fast-food brand (FFB) organisations have adopted CM to 
connect with their consumers, especially Generation Z (Gen Z) consumers who expect 
organisations to be more socially conscious. In South Africa, FFBs often create non-
resonating CM campaigns for Gen Z audiences, resulting in perceptions of inauthentic 
and ineffective communication by these organisations. This study’s objectives were to 
evaluate the perceived effectiveness and authenticity of fast-food brands’ (FFB) CM 
communication campaigns amongst Gen Z consumers in South Africa. The attribution 
and stakeholder theories were used to provide a theoretical lens for the study, which 
intersected with the strategic communication framework. This research investigation 
employed a qualitative approach using a virtual focus group of five Johannesburg-
based participants (18 to 24 years old) on MS Teams for data collection and 
experimental research design using narrative vignette campaigns inspired by existing 
FFB campaigns. Using thematic analysis, this study found that Gen Z participants 
were conversant with key social issues and expected FFBs to be proactively aware of 
key community issues to develop locally relevant causes for their CM initiatives to be 
perceived as authentic i.e., brand-cause compatibility. A unique finding of the study 
is that Gen Z as consumers expect end-to-end CM communication, from recruitment 
to disbursement to cause beneficiaries by FFBs to demonstrate authenticity and 
effectiveness, using audience-relevant communication channels. 
 
Keywords: cause marketing, authenticity, effectiveness, Generation Z, brand-cause 
link. 
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Abstract 
The number of global migrants increases year after year due to international human 
mobility. In Africa, most immigrants are due to political, social, and economic 
instability that affect most African countries. South Africa became the preferred 
country for asylum seekers and immigrants after democratic breakthrough. When 
immigrants arrive in South Africa, they encounter numerous challenges such as 
xenophobia, stigmatisation, social and economic exclusion. Immigrant children are 
not an exception pertaining to the challenges that their parents deal with. All children 
have a right to access education because it a basic human right. Immigrant children 
often encounter linguistic challenges within the classroom and beyond the bounds of 
the school premises. The rampant influx of immigrant children in South African 
schools pose linguistic complexity for the school. The purpose of this paper is to 
explore conceptually school management team’s response to the immigrant children’ 
s linguistic challenges that they encounter in schools. This study employed a 
qualitative research approach with theory synthesis as a design. This conceptual paper 
discussed synthetical the following  themes on immigrant learners: multilingualism 
and language rights, immigrant learners’ language challenges, leading language 
policy in schools. Results indicate that while immigrant learners contend with 
linguistic challenges, their languages are not recognised and exploited as a resource 
that can mitigate their linguistic realities in the classroom. The implications that 
emanate from the discussion suggest that linguistic heterogenous approach which 
incorporates linguistic repertoires of immigrant learners should be applied in schools 
for their recognition, inclusiveness, and success. The school management team guided 
by the complex leadership theory should ensure that no leaner is left behind because 
of linguistic deficit. 
 
Keywords: immigrant children, linguistic challenges, school management team, 
multilingualism, linguistic recognition.  
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Abstract  
The scarcity of water and climate change are some of the challenges facing the 
eradication of hunger and poverty. To address hunger and poverty, the use of 
greywater can provide an alternative water source for agricultural purposes to reduce 
the pressure on the limited freshwater sources. The aim of the study was to assess the 
attitudes of the university staff on the consumption of greywater for agricultural 
purposes. A total of 213 questionnaires were administered to the university staff. Even 
though the majority (68.1%) of the participants did not have vegetable gardens at 
home and 83.4% of them bought vegetables at least once a week, 74.0% of them stated 
that they would eat vegetables harvested from soil irrigated with greywater with 
77.0% of them being older females (46-65 years). The reasons for the unwillingness to 
use greywater for irrigation were that the water could contain oil/grease (35.5%), 
bacteria/germs (25.8%), sewage/faecal matter (16.1%) and chemicals/detergents 
(22.6%). Kitchen greywater was selected as the most unsafe greywater for irrigation 
by 39.1% of the participants. There was a general acceptance of the use of greywater 
and that its use should be encouraged by 74.3% of the participants. Knowledge of the 
importance of greywater for agricultural purposes is important and may lead to 
improved acceptance of greywater reuse. Additionally, it can lead to the realization 
that greywater use could meet economic needs and food supply. As a result, the 
support of greywater usage for irrigation could be recommended especially for 
domestic gardening irrespective of the source as it adds major nutrients to the soil that 
is necessary for plants growth. However, there should be more awareness and 
education offered to the participants on the importance and safety of greywater for 
agricultural purposes. 
 
Keywords: greywater, irrigation, agriculture, food production, vegetable gardens. 
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Abstract 
This presentation is planned to suggest to colleagues from the mathematics 
community another option for Mathematics teaching. We should bear in mind the 
importance of Mathematics on the social, economic, and technological advancements 
in our country and across the world. The persistent and changing perspectives 
transpire in the mentioned advancements of society, economy, and technology require 
that the mathematics teachers adapt their curriculum in accordance with these 
changes. In the light of ensuring the applicability of  in our teaching this presentation 
focuses on ideas already trial and tested and shown successful results in advancing 
students’ Mathematics performance. I will present a way of questioning our teaching 
of Mathematics and display the theoretical aspects via two examples. These examples 
were chosen in keeping with the themes of this conference. One example I will chose 
from the primary school syllabus and one from the high school Mathematics syllabus.  
In this talk I will present three dimensions: 1) a brief on the curriculum research 
framework, 2) a theory that is used both as a curriculum designer and as an analytic 
tool and 3) highlighting these theoretical aspects with Mathematics examples from 
primary and high school.  
 
Keywords: APOS theory, curriculum dynamics, effective teaching, genetic 
decomposition, effective learning. 
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Abstract 
A myriad of problems facing higher education in South Africa resulted in a radical 
transformation of institutions in this 21st century. The transformation resulted in the 
merge of institutions, conversion of technical colleges to universities of technology 
and a significant change of curricula. Various academics echoed differing sentiments 
about their experiences of transition of curriculum from technical colleges to the then 
universities of technology. This paper is a presentation of divergent views of 
academics about their experiences of curriculum transition in the context of digital 
transformation. Guided by the transition theory as a theoretical landscape, this study 
is done in the form of a qualitative case study of the Faculty of Engineering, Built 
Environment and Information Technology (FEBIT) at a University of Technology 
(UoT) in South Africa. Fifteen participants which comprised of Heads of Departments 
and curriculum development practitioners will be purposively selected to participate 
in the study. The study found that the transition of curriculum from technikons to 
universities of technology in South Africa was uneven and repercussions are still 
being felt today. This transition then probed for the use of Information Technology 
and Digital literacy in bridging the gap during the period of transition. It will further 
be concluded that curriculum transition can be more effective when it is piloted 
rigorously using latest technogologies.  
 
Keywords: curriculum, transition, engineering, programme. 
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Abstract 
In this paper, the convergence of online and blended learning for presenting a 
multidisciplinary curricula for both contact and distant students is explored. The 
debate is in view of constructing botherless teaching and learning, and also proposal 
for policy change in higher education qualifications sub-framework (HEQSF), with a 
university of technology at the centre of change. Convergence as a construct allows 
for a consideration of converging academic structures, programme design, mode of 
delivery, curricular as well as the obligation of role players and practitioners in higher 
education to address the needs of contemporary and modernized students learning 
and pedagogy aiming at converging and increasingly mediated world through the use 
of online and blended learning as modes of delivery. Use of information and 
communication tools such as mobile phones, social media applications, computer 
applications or learning material support to reach students without contact is explored 
with a special focus at universities of technology in South Africa. The ultimate goal is 
that of ensuring graduate attribute which defines the student as a global citizen.  
 
Keywords: interdisciplinary, online learning, blended learning, information 
technology, higher education qualifications framework policy, global citizenship. 
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Abstract 
Nowadays we hear more and more about blockchain, but even though this technology 
is catalyzing a lot of attention and huge investments, there is still some confusion 
about what it is, how it works and what opportunities it can offer in the business 
innovation process and from a branding point of view. In the common imagination, 
blockchain is regarded as a breeding ground for IT enthusiasts and financial 
speculators who wish to profit from the volatility of bitcoin's price. However, few 
know how this technology has applications in numerous sectors, offering solutions 
based on security, transparency and data traceability. It improves supply chain 
authenticity and efficiency, building consumer trust and increasing brand revenue. 
For this reason, blockchain is a good answer to new challenges faced by the luxury 
industry. Luxury firms are dealing with new challenges due to customers’ changing 
needs and their authenticity, transparency, sustainability and ethics increasing 
demand. On one side, luxury customers, in particular younger generations, are more 
sensitive to ethical aspects and regret a lack of authenticity and traceability from 
luxury brands. Even though there are papers regarding the description and use of this 
technology, only few papers focus on customers blockchain knowledge. Thus, this 
study aims to understand how blockchain technology can be applied to the fashion 
industry by analysing how the features of this technology can be exploited to solve 
the above industry's challenges. Moreover, we examine people awareness regarding 
blockchain and its benefits, including authenticity, traceability and data security. 
 

Keywords: luxury, blockchain, authenticity, counterfeit, transparency, second hand, 
sustainability. 
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Abstract 
Gen Zers are the very first generation to grow up entirely with technology, computers, 
and smartphones as the main part of their daily lives. The prevalence of online gaming 
and eSports is flourishing, with network connectivity and digital natives playing an 
essential role in the dramatic growth of the industry. Gaming popularity and 
competitive eSports can now entertain millions of live viewers; today, the video 
gaming world and experience have evolved to become more interactive, more social, 
and more real-time, making it a billion-dollar industry. This thesis will enable us to 
understand how visionary brands from the fashion & luxury industry are making 
strategic decisions - in the context of enormous and ever-increasing technological 
innovations in the online industry, with particular reference to Metaverse - to connect 
with Generation Z (Gen Z). 
 
This in depth analysis will be divided into four parts. The first part describes the 
technologies that are revolutioning the way that companies do business, with 
particular reference to Metaverse and Artificial Intelligence. The Covid-19 pandemic 
further cemented the pivotal role technology plays in the industry, accelerating e-
commerce adoption among consumers and further embedding digital tools in day-to-
day workflows and decision making. Technology’s impact is evident in key business 
areas, such as creating exceptional customer experience and engagement, at the same 
time helping to address sustainability issues. 
 
The second part focuses on the so-called Gen Zers, digital natives that, from the day 
they were born, they grew up with the internet, smartphones, and other digital devices 
as part of their daily lives. A generation also defined by cultural aggregation and 
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contradiction, a divided generation yet connected and fluid at the very same time 
demanding, in their relationships with brands, pragmatism, loyalty, transparency, 
authenticity, and sustainability. 
 
With the third part, we analyze what fashion & luxury industry are doing to achieve 
a more personalized and one-to-one marketing relationship with Gen Z and how 
smart brands are scrambling to leverage the Metaverse technology: by launching 
virtual clothing, virtual worlds, and gamified experiences, by learning from every 
customer interaction and personalizing it based on that data, wherever the customer 
is. Finally, it will be shown how the fashion & luxury world targets Gen Z by 
sponsoring eSports - multiplayer videogame competitions between professional 
players - a cultural phenomenon 7 that has transformed itself from its origins in arcade 
gaming to the complex digital ecosystem it is now, with more than 2,7 billion gamers 
on earth, many of which Gen Zers with significant buying power. 
 
The fourth part will be analyzing two updated case studies: Louis Vuitton and 
Balenciaga. By the sponsorship of pro-gamer teams or individual athletes, who have 
often achieved such a level of online fame that they can be considered not only athletes 
in all respects (pending ad hoc regulation), but also real influencers, the two luxury 
brands targeted Gen Zers by releasing capsule collections inspired to the iconic video 
game characters. 
 
The conclusion summarizes the key concepts that emerged in the previous chapters, 
focusing on the need for fashion & luxury brands with a clear understanding of Gen 
Z’ values to target them by sponsoring eSports.. 
 

Keywords: GenZ, E-sport, Olympic Committee, Paris 2024, Olympic values. 
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Abstract 
The subject of this paper has been selected to produce a deeper understanding of the 
digitalization in the luxury sector. It represents a study that quantitatively measures 
the impact of digitalization towards consumer’s behaviors and the overall evolution 
of luxury whether it is online or offline. This paper tackles an influential subject that 
affects the worldwide way of consumption and focuses on France. The paper begins 
with the literature review of the digitalization of the luxury sector in the past, present, 
and future. It includes data collected from researchers from articles, books, or other 
work. Those data are affirmed or refuted by the questionnaire that was created as our 
research methodology to collect quantitative data from a sample of at least 100 people 
and have insights of people’s opinions and views of the subject. The questionnaire 
collected more than 170 answers which gave us a great idea of typical luxury 
consumer’s thoughts and what could be expected for the future. Correlations between 
the literature review data and answers from the survey were found and are analyzed 
in the analysis section of the thesis showing that, in general, consumers are looking 
for quality more than quantity in luxury products. 
 
Furthermore, consumers are looking for personalized services that can be digital, but 
they expect a specific approach that matches them as an individual. The future shows 
us that AI might be more and more developed and that if companies want to keep 
their customers and have a loyal audience, they need to be more ethical to be 
trustworthy with a minimum environmental impact and offer personalized 
experiences. The study shows that drivers of luxury consumption vary between 
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structural weaknesses and malpractices from companies. Consumers are not taciturn 
and have high expectations of the sector. Furthermore, the study shows that nearly 
80% of luxury sales are “digitally influenced” which means that the digital will grow 
in the future and have a huge impact on shopping journeys.  The last part of the paper 
shows recommendations, discussions, and limitations for the luxury sector and its 
digitalization demonstrates that the limitations of this analysis might be that the 
sample from the survey was not sufficient and might not represent French consumers 
globally. Moreover, answers might be biased if people were not focused on the survey. 
Finally, the recommendations and conclusions (such as introducing and then 
including AI in the shopping journey to get personalized and immersive experiences 
for consumers to make anyone feel unique) give us the opportunity to see what could 
happen in the future. 
 

Keywords: metaverse, luxury, retail, luxury brand management, experiential 
marketing. 
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Abstract 
Indian Handloom is an essential part of India as it depicts the culture and tradition of 
the country. The research focuses on understanding how much people are seriously 
aware of the Indian textile industry and how much sustainability matters to them, and 
do they think the Indian textile industry should be sustainable or not. An online 
survey is on different social groups based on their profession, age, and gender with a 
focus on how much Sustainability in the Indian Handloom industry matters to other 
social groups, like students, business owners and employed and non-employed 
people. We have mainly used two types of research methodologies: qualitative and 
quantitative. Analysis of the responses from the survey demonstrated that men among 
the students, employed and business owners and that the women among the 
unemployed group are very high in number to think that Sustainability is most 
important to them. Results of the analysis indicate that Sustainability in the Indian 
textile industry is essential to people. Thus, based on this, it is highly recommended 
that the Indian textile industry should be sustainable. Environmental organizations 
should ensure that the Indian textile industry is not harming society and that more 
people are aware of the benefits of using sustainable products and their importance 
to our environment. 
 

Keywords: hand weaving, handloom, sustainability, Indian textile, handcrafted. 
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Abstract 
In this paper, we will examine the future of the influencer economy in Europe. Using 
the Chinese influencers economy as a model, we will explore the history of the 
development of the Chinese influencers economy, the characteristic development 
model of the Chinese influencers economy and the problems it has revealed during 
its development over the years. The focus of this research is on China's now popular 
live streaming selling industry, exploring the reasons for the success of China's live 
streaming selling industry and the problems that have been exposed in the actual 
development of China's live streaming selling industry. The research will explore the 
reasons for the success of the live streaming selling industry in China and the 
problems that have been revealed during the actual development of the industry. At 
the same time, it is hoped that the experiences and lessons learned from the live 
streaming selling industry in China will help to develop the live streaming selling 
industry in Europe in the future. It also aims to draw lessons from the experiences and 
lessons learned from the live streaming selling industry in China to help the future 
development of the live streaming selling industry in Europe, and to draw lessons and 
suggestions for the development of the influencer economy in Europe. 
 

Keywords: Chinese influencer economy, European influencer economy, Live 
streaming industry, Key Opinion Leader. 

403



2022 International Conference on Multidisciplinary Research 
ISBN: 978-99949-0-890-5 
 
 

Research on ESG Evaluation and Optimized Plan for 
Luxury Industry 

 
 
Ivan Coste-Manière 
SKEMA Business School, France 
 
Cuimin Feng 
SKEMA Business School, China 
 
Jiani Huang 
SKEMA Business School, China 
 
 
Abstract 
“Environment, Society and Governance” (ESG) is a comprehensive matrix index 
system for evaluating the environmental sustainability, social value and governance 
capabilities of enterprises, and identifies important indicators for the high-quality 
development of enterprises. From the perspective of ESG's impact, there are not only 
external impacts — government governance, and capital market participation, but 
also internal impacts — influence on the intrinsic value of luxury goods companies. 
Through the analysis and research on the relationship between the three elements of 
“E, S and G”, to clarify the relationship between ESG and the sustainable development 
of listed luxury companies, and to explore the sustainable development in 
optimization of the luxury industry in the future. This research focuses on the impact 
of ESG in the luxury industry by analyzing the impacts of sustainable development 
on the entire luxury industry from multiple perspectives, including but not limited to: 
materials used in luxury products, labor wages, and brand strategy operating models, 
etc. We will list the ESG performance and evaluating the three major luxury goods 
giants (Kering/LVMH/Richemont). Based on these three case studies, a thorough 
study on the sustainable development strategies of their brands will be made, and 
their merits and contributions to ESG will be discovered. In addition, we can also find 
out the deficiencies of their ESG performance in luxury industries and provide 
improved suggestions for the sustainability in order to help the luxury industry to 
better develop a policy of sustainable development. 
 

Keywords: Chinese influencer economy, European influencer economy, Live 
streaming industry, Key Opinion Leader. 
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Abstract 
The second-hand market for luxury represents a strategic market nowadays. It refers 
to a market where consumers are dealing with transactions of pre-owned designers’ 
products. Digital is one of the main drivers transforming the luxury resale industry 
by facilitating secondary market connections and accelerating transactions. Fast-
growing online luxury resale sites exemplify the change in the luxury resale landscape 
towards a more consolidated ecosystem. Affordability, collectability, and changing 
consumer preferences towards sustainability and customer experience are also 
essential factors. The fear of cannibalizing sales and reducing the exclusivity of the 
brands have been a barrier for luxury brands to encourage resale practices. However, 
certified and authentic resale can be relevant for luxury brands as it presents various 
opportunities and competitive advantages. It is a way for them to acquire a new base 
of consumer. Younger generations have a growing desire for sustainability. The 
secondhand market is an opportunity to support long term sustainable goals and the 
durable and timeless nature of luxury goods makes them a good fit for the resale 
market. Moreover, consumers who can sell their used items on the secondhand market 
are more likely to buy another first-hand good. Second-hand market, by being a 
potential upcoming driver for luxury brands, also represents many challenges to come 
and is a current issue. As new media enabling everyone to buy vintage and pre-owned 
designers’ products were born, new channels of commercialization now exist. Brands 
need to think about how they want customers to value their products and the potential 
loss of power they can experience upon what they have built so far regarding their 
own activities. Luxury is often considered as the avant-garde, the movement to follow. 
In fact, it seems unacceptable for these Houses that a market with their products is so 
far from their concerns. It is getting compulsory for those brands to enter this market. 
Their entry could take different shapes as they will have to monitor whether they 
compete with the resellers, or they collaborate with them. 
 

Keywords: second hand, vintage, bespoke, life cycle, PLM. 
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