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Abstract

The rapid advancement of artificial intelligence (Al) technology is disrupting and
reshaping both professional design practice and design education. While Al-driven
generative tools offer new possibilities in the design process, questions remain about
their broader impact on creative processes, authorship, and pedagogical approaches.
This paper presents findings from the first cycle of an Action Research project
investigating the perceived benefits and challenges of integrating generative Al tools
into the design process and design education. In this pilot study, 10 postgraduate
industrial design students were tasked with completing a speculative design project
in which they were challenged to envision possible futures where humans,
technology, and the environment coexist harmoniously. Following the Double
Diamond design process model, the curriculum-based project was structured to
explicitly integrate generative Al technology as a primary tool in the visualisation and
delivery phase (second diamond) of design outcomes. Students were required to
accurately document and critically reflect on their experiences using Al in their
creative process. This paper presents key findings and themes derived from a thematic
analysis of student reflections and lecturer observations on the use and effectiveness
of Al in a speculative design project. Initial findings highlight both the potential and
limitations of Al in design. While Al enhances efficiency and expands creative
possibilities, it lacks human intuition, emotional depth, and cultural nuance. Overall,
this paper captures student perceptions of the impacts of Al on the design process and
underscores the need for critical engagement with Al in design education. It concludes
with recommendations for future research, including subsequent Action Research
cycles and related projects, to further refine and expand on these initial findings.

Keywords: Al, design process, Double Diamond, industrial design, education.

1. Introduction

“The future of higher education is intrinsically linked with developments in new technologies
and computing capacities of the new intelligent machines” (Popenici & Kerr, 2017, p. 1). As
design educators, we find ourselves in an era of unprecedented transformation, and
the multifaceted consequences of using artificial intelligence (AI) for academic
purposes are a topic of much debate and concern in academic institutions. We are
grappling with questions such as: Should Al be embraced or resisted in design
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classrooms and studios? How does Al influence creative autonomy and innovation in
the design process? Will Al tools make designers obsolete?, and, perhaps most
notably: How can educators navigate this rapidly evolving and uncertain landscape
in the way we facilitate and deliver teaching? Al is a powerful tool with significant
potential to enhance student learning (Bauer et al., 2025). However, uncertainty
regarding its broader impact remains, with many being concerned that Al poses a
serious threat to effective teaching and learning (Michel-Villarreal et al., 2023).

This study is the first cycle of an Action Research project exploring how designers
might effectively leverage Al as a tool in the design process without compromising
outcomes or their learning and skills development. The research aims to contribute to
discourse by making recommendations on when and how generative Al tools can be
best integrated into design practice and education. This paper specifically presents a
postgraduate industrial design project that was structured to actively and openly
integrate generative Al technology into the design process. Students were required to
document and critically reflect on their experiences of using Al in their creative
process, and to identify effectiveness, limitations, and ethical considerations of using
Al in the design process.

This paper contextualises the study through a review of existing literature on Al in
the design process and higher education, followed by an outline of the research
methodology and project design. It then presents key findings and themes derived
from student and lecturer reflections on the effectiveness of Al in the later stages of
the design process. The paper concludes with a discussion of these findings, alongside
recommended strategies for the effective and ethical integration of Al into the design
process, as well as directions for future research.

2. Contextualisation

Al in Higher Education

According to constructivist theory, education is an active process involving the
construction of knowledge through autonomous and active learning (Hasanein &
Sobaih, 2023). According to Bauer et al. (2025), education fundamentally aims to
“optimise cognitive outcomes, specifically, the acquisition of knowledge and the development
of skills” (p. 3). Education is, at its core, “a human-centric endeavour, not a technology-
centric solution” (Popenici & Kerr, 2017, p. 3). Effectively teaching or transferring
knowledge and skills to prepare individuals to tackle complex real-world problems
requires engaging them in meaningful, cognitively challenging learning experiences
(Bauer et al., 2025, p. 5). A key concern with the use of Al in educational settings is its
potential to hinder the development of essential knowledge and skills through the
elimination of “deep learning processes”, where students synthesise, evaluate, and
integrate new and existing knowledge (Bauer et al., 2025, p. 5).

Bauer et al. (2025, p. 9) identified two key effects of Al use in education: substitution
and inversion. Substitution refers to Al use that improves efficiency in the delivery of
instruction equivalent to non-Al methods without affecting the depth of cognitive
processing or learning outcomes (Bauer et al., 2025, p. 9). Inversion, on the other hand,
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occurs when Al, intended to enhance learning, instead reduces cognitive engagement
and learning outcomes, undermining its intended benefits (Bauer et al., 2025, p. 9).
This dual nature of Al in academia is becoming increasingly evident. While Al can
greatly enhance efficiency, it also poses significant risks to learning (Zhai et al., 2004).

When reflecting on the publication boom in the field of Al in education, the key
concerns raised unanimously include overreliance, compromised academic integrity,
plagiarism, lack of quality and accuracy, compromised learning outcomes, bias, and
student-skillset depletion (Hasanein & Sobaih, 2023; Zhai et al., 2004). Authentic
learning experiences, such as engaging with content and interacting with instructors
and peers, are essential for a comprehensive and meaningful education (Michel-
Villarreal et al., 2023, p. 8). It is noted that an overreliance on Al may cause reduced
cognitive engagement and negatively impact students’” transversal skills, such as
critical thinking, problem-solving, communication, creativity, and decision-making,
diminishing their capacity for exploration and analysis (Bauer et al., 2025; Hasanein &
Sobaih, 2023; Michel-Villarreal et al., 2023; Zhai et al., 2004). When students use Al
with “metacognitive laziness” (Bauer et al., 2025, p. 11) or accept Al-generated
recommendations or outputs as fact, without critical reflection (Zhai et al., 2004, p. 7),
they miss essential learning opportunities by not engaging deeply in self-regulated
learning processes (Bauer et al., 2025). This consequently undermines their ability to
analyse and grasp the information independently, impairing their development of
transversal skills (Zhai et al., 2004).

Beyond the loss of deep learning, when students rely on Al to produce work without
genuine input, it compromises academic integrity and fairness in assessment, creating
further ethical hurdles for assessors and lecturers (Hasanein & Sobaih, 2023, p. 2599).
Concerns related to accuracy and reliability arise from algorithmic biases (Lee et al.,
2025; Michel-Villarreal et al., 2023; Zhai et al., 2004). AI models can perpetuate the
biases and prejudices present in their training datasets in the content they generate.
When students fail to critically evaluate or cross-verify the content they receive, they
may mistakenly regard these biased outputs as the objective truth (Zhai et al., 2004)
and unintentionally reinforce these biases, especially in the context of sensitive or
controversial topics (Bauer et al., 2025; Hashem & Hakeem, 2024; Hasanein & Sobaih,
2023; Michel-Villarreal et al., 2023).

Al in Industrial Design

The field of industrial design, like most design disciplines, is undergoing a significant
transformation due to the rapid advancement of Al (Tang et al., 2024). Design is a
discipline strongly related to creativity, which has traditionally been regarded as an
exclusively human ability. However, the advancement of Al has begun to challenge
this notion (Chulvi, 2025, p. 2). The conversation is quickly shifting from viewing Al
as a tool for automating simple tasks to viewing it as a creative collaborator in the
design process (Villalba & Palomar, 2024). Generative Al uses neural network
algorithms to create new content. It is transforming design by enabling faster
exploration and development of a wider range of concepts, opening new frontiers for
innovation, efficiency, and creativity beyond traditional methods (Chulvi, 2025;
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Hashem & Hakeem, 2024; Villalba & Palomar, 2024). The World Design Organisation
(2025) defined industrial design as “a strategic problem-solving process that drives
innovation [...]. At its heart, Industrial Design provides a more optimistic way of looking at
the future by reframing problems as opportunities”.

Concerns regarding the loss of transversal skills and inherent biases are particularly
significant when discussing the field of industrial design and its education.
Krippendorff (2006) explained that “design is making sense of things”. Design intuition
closely relates to abductive reasoning. Designers engage in reflection-in-action,
developing an abstract understanding through direct, concrete interactions with
materials related to the design problem (Lee et al., 2025, p. 1). According to Hashem
and Hakeem (2024), “[a] designer’s ability to perceive and interpret information affects his
or her ability to generate innovative ideas” (p.122). The core function of industrial
designers is to think critically and problem-solve. In light of this, the above-mentioned
concerns of Al overreliance and the loss of these transversal skills are deeply
concerning.

Design is a discipline focused on the interaction between users and the human-created
environment, considering aesthetics, functionality, context, culture, and society
(Villalba & Palomar, 2024). Industrial design is, or should be, human-centred and
contextually nuanced. Prejudices and assumptions within the design field can
exacerbate social inequalities, resulting in discriminatory outcomes. To ensure that
design outputs are appropriate for and truly representative of society as a whole, the
design discipline itself must be diverse (Moseley & Campbell, 2019). When this
diversity is lacking, the absence of essential tacit insights during the design process
leads to underdeveloped products and services that fail to meet the nuanced needs of
users (Moseley & Bediako, 2021). As a field, industrial design already contends with
issues such as gender and racial disparities in data representation, as well as a history
of dominance by white, male, Western perspectives. Although significant strides have
been made to address these disparities, the rapid adoption of Al threatens to reverse
this progress, as the underlying datasets often remain biased and lack contextual and
cultural diversity.

The Role of Al in the Design Process

The integration of AI into industrial design practice presents both significant
opportunities and challenges. On the one hand, Al tools can facilitate rapid ideation,
visualisation, and optimisation, enabling designers to explore a broad spectrum of
ideas at a more rapid pace. On the other hand, Al use can diminish the role of human
intuition, creativity, and originality, particularly in the conceptual stages, where
individual creativity and tacit knowledge are essential (Tang et al., 2024). Al tools can
support designers throughout the design process, from initial problem-framing to the
detailed design of a particular solution (Lee et al., 2025). However, the inappropriate
use or overuse of Al in the design process could negatively affect the quality and
suitability of the outcome or solution. It is therefore important for designers and
educators to examine the design process and understand the specific activities and
skills required by each stage. This helps determine when and how Al can be most
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effectively applied to support their goals without replacing the role of human
creativity and judgement (Hashem & Hakeem, 2024).

The UK Design Council’s Double Diamond Model (Figure 1) serves as a valuable
framework for organising and describing the divergent and convergent activities that
occur during the design process. Divergent thinking, involving research,
brainstorming, and the generation of varied ideas, empowers designers to explore a
wide range of possibilities and uncover unconventional solutions. Convergent
thinking focuses on refining and narrowing these ideas to define the problem, identify
the most effective options, and arrive at a clear and focused design outcome. Various
authors have used the Double Diamond Model to investigate the role of Al in the
design process, although opinions differ on which phases Al offers the most value.

Phase 01 Phase 02

Develop Deliver

Figure 1: UK Design Council’s Double Diamond Model (Illustration by author, 2026)

Tang et al. (2024) argued that the convergent phases can leverage Al effectively to
refine ideas. Conversely, in the divergent phases, human creativity, intuition, and
manual ideation are essential, applying foundational skills (such as manual ideation
and sketching) to establish clear objectives and initial concepts without the constraints
that Al might impose. In contrast, Fang (2023) argued that while Al is effective in the
divergent stages, allowing for rapid exploration and ideation of varied concepts, the
convergent stages are better handled with existing tools and designer expertise and
decision-making. A third perspective can be seen in the paper by Lee et al. (2025),
titled “When and how to use Al in the design process? Implications for human-Al
design collaboration”. Lee et al. (2025) conducted an extensive literature review on Al
design support systems (AI-DSS) through the lens of the Double Diamond design
process framework to understand where and how Al is currently supporting the
design process. Rather than comparing divergent and convergent thinking or phases,
their findings indicate that up to 70% of current Al systems support designers in the
second diamond of the Double Diamond Model. This is in the later stages of the design
process, where humans generate and evaluate design solutions (Lee et al., 2025).
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The Need for Research in Higher Education Pedagogy

According to Bauer et al. (2025), there is a need for a “systematic and evidence-based
approach to Al in education [...] to ensure that Al in education leads to meaningful
improvements in student learning outcomes” (pp. 1, 19). In an independent research
report, Mayers (2024) argued that the rapid evolution of technology necessitates a
continuous re-evaluation of pedagogical approaches. We cannot ignore the reality
that, by the time our students graduate, they will enter a world where Al is actively
reshaping and driving the design industry. The rapid advancement of Al and its
inevitable impact on the design industry require a transformation of the educational
systems used to train the next generation of designers (Tang et al., 2024).

In preparing students for the industry, it is not enough to equip them with context-
specific skills and knowledge; they must also develop critical consciousness and the
ability to navigate ethical challenges in an industry that is rapidly evolving through
technological advancement (Mokgatla & Moseley, 2023). The key questions we must
ask are: Where does Al add genuine value to the design process? and: Where might it
hinder design outcomes or compromise student learning? Understanding and
integrating Al in design education can prepare future designers to harness the
capabilities of Al responsibly, maintaining their creative agency and ensuring ethical
considerations are integral to the design process (Tang et al., 2024). By integrating
generative Al into project-based learning, students can harness its capabilities
throughout the design process, and educators can act as facilitators, guiding students
in their use of Al tools and promoting thoughtful analysis of the outputs (Mayers,
2024). This critical approach helps students recognise the limitations and biases
inherent in Al while building their ability to effectively use Al as a creative partner
(Mayers, 2024). Al will inevitably be used, including in inappropriate or deceptive
ways. Our responsibility as educators is to guide students towards integrating it
thoughtfully, ethically, and with a clear purpose.

3. Methodology

Action Research (AR) is an educational research method that enables educators to
examine, reflect on, and enhance their pedagogy and teaching practices (Clark et al.,
2020; Sagor & Williams, 2016). As outlined in the literature review, the rapid evolution
of Al technology necessitates the continuous re-evaluation of pedagogical approaches
(Mayers, 2024). In this context, understanding how to effectively integrate Al into
design practice and education is crucial for preparing future designers to harness its
capabilities responsibly, while maintaining creative agency and incorporating ethical
considerations into the design process. There is therefore a need to critically explore
where and how Al adds the most value in the design process, as well as where it may
pose potential risks. Such an enquiry is necessary to ensure that the integration of Al
into education contributes to meaningful improvements in student learning outcomes
and supports the development of appropriate, unbiased design solutions. This paper
presents the first cycle of an AR project exploring the possibilities of the integration of
Al tools into the industrial design process within higher education.
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The larger AR project is guided by the following question: How and at what stages can
generative Al tools be effectively integrated into design education and the design process to
support student learning and creative practice without compromising human judgment ? This
research aims to contribute to the Scholarship of Teaching and Learning (SoTL)
discourse by developing recommendations for when and how generative Al tools can
be effectively integrated into design education. It seeks to support meaningful
improvements in student learning outcomes while fostering critical consciousness and
engagement with Al in the design process.

The study is guided by the following research objectives:

A. Facilitate student design projects that integrate Al tools across different phases
of the design process, to assess their advantages and limitations.

B. Gather project reflections from both students and lecturers, encouraging critical
reflection on the use of Al in the design process.

C. Analyse student and lecturer perspectives on the effectiveness, limitations, and
ethical implications of using Al in design.

D. Develop recommendations for the effective and ethical integration of Al in
design education.

This paper specifically presents the first phase and pilot study of the above AR project.
The study followed the four steps of AR, namely, Plan, Act, Observe, and Reflect (Clark
et al., 2020). The activities associated with each phase, and their alignment with the
research objectives, are outlined below.

The Plan phase focused on the development of the research objectives and
methodology, as well as the design of the project brief, including its requirements and
assessment criteria. In alignment with Objective A, a curriculum-based project was
developed for a cohort of 10 BA Honours Industrial Design students (detailed in
Section 4 below). The project was structured to integrate Al tools in the design process
to explore their potential advantages and limitations. In the Act phase, the 10
postgraduate industrial design students undertook the project as outlined in the brief.
In line with Objective B, the students were required to document their design
processes, including their use of Al tools, and to engage in ongoing reflection on the
use of Al tools throughout the project. During the Observe phase, the lecturer
evaluated the project processes (the use of Al tools) by analysing the students’
documentation thereof, and the final design outcomes based on the established
assessment criteria. In line with Objective C, qualitative data were collected through
written student reflections and a post-project questionnaire. The data were analysed
using thematic analysis, involving the identification of recurring patterns and themes,
to gain insight into student perspectives on the effectiveness, limitations, and ethical
implications of Al in the design process. Finally, in the Reflect phase, the findings were
critically reviewed in relation to existing literature. In alignment with Objective D, this
phase informed the development of recommendations for the effective and ethical
integration of Al in design education, as well as considerations for subsequent
iterations of the project and future research.

Page 320 of 436



2026 International Conference on Multidisciplinary Research (MyRes)
29 June - 2 July 2026, Ravenala Attitude Hotel, Balaclava, Mauritius

This methodological approach facilitated an exploration of students’ experiences,
insights, and challenges using Al in their process (Sagor & Williams, 2016), enriching
the broader understanding of the potential for integrating Al into industrial design
education.

Ethical Considerations

Ethical approval for this study was obtained from the Faculty Research Committee
before the commencement of the research. All procedures were conducted in
accordance with institutional ethical guidelines. Students were required to complete
the project as part of their coursework; however, participation in the research
(including permission to use written reflections, project work, and outcomes) was
voluntary. Students were invited to participate using an informed consent form in
which they were assured that their academic results would not be affected by their
decision to participate or withhold consent, as the research took place after the final
project assessment. Participants were given the option to consent to each category of
data independently (e.g., project process and outcome images, group reflections, and
individual survey responses). All identifiable information was removed to maintain
confidentiality, and all participants remained anonymous.

4. Student Project Design

In the context of the Fifth Industrial Revolution (5IR) and an Afrikan-centred approach
aligned with the Sustainable Development Goals (SDGs), students were challenged to
envision futures where humans, technology, and the environment coexist
harmoniously. The brief explored how design can promote a sustainable future
through technological innovation, cultural stewardship, and human-centred
solutions. Applying concepts from Speculative Design and Design for Sustainability
(DfS), students imagined a future where technology and humanity work together for
an equitable, inclusive, and regenerative world. The project was undertaken at a
postgraduate level in the Industrial Design Department at a South African higher
education institution. Ten students undertook the project in five teams of two. Teams
were selected to represent diversity in gender and race to allow for diverse
perspectives in each team.

The project was structured according to the four phases of the Double Diamond
Model: Discover, Define, Develop, and Deliver. Lee et al. (2025) argued that “for an
efficient Human-Al collaboration in design, it is important to guard the territory of humans’
works and define Al’s role clearly” (p. 12). According to Tang et al. (2024), by engaging
in hands-on activities, students develop a personal connection to their work,
establishing creative ownership and originality. Therefore, they recommended that
educators structure design curricula and projects that delineate the convergent and
divergent design phases and the role of Al in these phases (Tang et al., 2024). Based
on the contextual literature presented above, when analysing the design process and
its phases, I believe the first diamond of the Double Diamond Model is critical, as this
is where the problem and design intent are defined.
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As the project brief was incredibly nuanced, addressing issues of sustainability and
cultural heritage, and to mitigate the potential of “shallow” or biased responses driven
by algorithmically biased Al data (Lee et al., 2025; Michel-Villarreal et al., 2023; Zhai
et al.,, 2004), the decision was made to split the project into two distinct phases or
“diamonds”. “Diamond 17, or the first half of the project, was conducted using
traditional processes, drawing on tacit design knowledge, theoretical application, and
practical skills. Using the UN SDGs as their foundation, each pair selected one of the
17 goals as their broad topic of focus. Teams then explored and investigated their
chosen SDG, delving into specific challenges or themes within it. This involved asking
critical and speculative questions, such as “What if...?” and “How might we...?” This
exercise was not about solving problems but rather about using design as a tool for
critical questioning, reimagining, and proposing alternative futures. In-class ideation
and matrixing activities were undertaken to encourage active participation and
iterative, divergent thinking (Hasanein & Sobaih, 2023). Students had the opportunity
to use Al to generate visuals of the in-class activities (Figures 2 and 3) as a means of
practising and becoming familiar with the Al tools.
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A concept where a brain chip is A mist being spread around, which
implanted into a human brain, then acts like a network, spreading
allowing them to connect with the information and connecting people
internet, attending classes and  to information. This connects people
i through mist particles.

An idea of cloning yourself, going to Equal education for all with unlimited
school and consuming knowledge. access to all schools and
After school the brain is extracted institutions, adding to a new
and uploaded to the host or the education system.

internet. As a new day dawns, the

cycle starts again.
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Prompt: Create a digestive device that slots into a cavity where traditionally a stomach is. This cyborg device uses food cartages that slot into it the
cavity.

Figure 3: Al-generated visualisations of in-class ideation activity (2025)

The primary goal of the first phase was to clearly define a problem and establish a
clear design intent or speculation, embodied in crafted Al prompts. In the second half
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of the project, or “Diamond 2”, students were required to engage with generative Al
tools of their choosing to visualise their concepts. Due to the fast-paced nature of this
three-week project, Al was incorporated into the visualisation phase of the project to
enhance students’ ability to effectively communicate complex ideas and improve time
efficiency. This approach reduced limitations with students” CAD skills and technical
execution, thereby unlocking greater imaginative potential. A key aspect to note is
that the prompts developed in the first phase had to be specific, clearly detailing the
intended solution, rather than asking Al to conceptualise ideas or solutions
independently. The role of Al was strictly to generate visuals based on the students’
detailed instructions.

Tang et al. (2024) and Mayers (2024) highlighted the importance of encouraging
critical assessment of Al outputs so students can develop a critical eye and discern the
quality and relevance of the Al-generated outputs. Therefore, students were required
to document their Al use in the form of a storyboard, recording each iteration,
including the prompt used, the generated outcome, an assessment of that outcome,
and how they modified the prompt to improve the results (Figure 4). Students were
also asked to submit unstructured 300-word written reflections upon completing the
project, followed by a semi-structured online questionnaire to provide additional
feedback, three months after the completion of the project. The data collected captured
insights into students” experiences, perceptions, and the impact of Al tools on their
design processes.

Prompt: A futuristic device that uses African Indigenous healthcare systems to improve health

while respecting cultural practices.

Changes: Had to use “African” because using “Indigenous” results in outputting Native Americans.

Software used: Perchance
(Art style: No style. Shape: Landscape.

How many: 6).

Description:
A doctor showing a child how a medical

device functions.

Figure 4: Snapshot of Al storyboard documentation (2025)

5. Findings

This section presents the findings from the “Observe” phase, drawing on data from
the written reflections and the subsequent online questionnaire. To ensure research
ethics, the details of all student participants have been kept anonymous. Each group
submitted written reflections, which are cited using group numbers (1, 2, 3, 4, and 5).
Individual reflections from group members are coded as A or B. Of the 10 students, 8
completed the online questionnaire, and their individual responses are coded as P1
through P8. The findings are presented as follows: first, the key themes identified
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through the thematic analysis of the written reflections are discussed, followed by an
overview of the questionnaire responses.

As a pilot study, the research was conducted with a single class of 10 students and
therefore reflects a relatively small and context-specific sample. While this limits the
generalisability of the findings, the study is intended as an exploratory first cycle
within an ongoing AR process. The insights generated are thus not positioned as
definitive, but as contextually grounded contributions that inform subsequent cycles
of iteration, refinement, and broader investigation. In this way, the findings hold value
in shaping future research directions and deepening understanding of Al integration
in design education.

Written Reflection Findings
Across the five groups, thematic analysis of the initial written reflections on Al use in
the design process revealed three recurring themes, unpacked below.

Divergent vs convergent

Consistent with Fang (2023), students overall found Al to be a useful tool during the
divergent phase of the design process but far less effective during the convergent
phase. Al helped provide initial inspiration by quickly visualising concepts and
offering many directions to explore (1A; 2A). However, all groups (1A; 2A; 3A; 4A;
5A) consistently noted that Al image tools struggled to make subtle, incremental
adjustments. Instead of refining existing visuals, Al often regenerated entirely new
images, leading to inconsistent quality and undermining the convergence and fine-
tuning stages. Additionally, Al frequently failed to accurately capture students’
intended outcomes (2A; 4A; 5A; 5B), requiring them to “keep adjusting” their prompts
(4A; 2A) to achieve the desired result. Many students described this process as
“frustrating” (2A; 3A) and “annoying” (4A).

Technical glitches

From a technical standpoint, many groups faced issues with the inability of Al to
accurately depict human anatomy and text. Students reported that Al “struggled to
generate accurate hand and facial details” (1A), often producing figures with “unusual
proportions, extra fingers, awkward poses, multiple limbs, and disfigurements” (4A; 4B). One
group also noted that Al sometimes generated images containing text, but the
resulting “words” were jumbled mixtures of letters from different languages (4B).

Bias

A key finding noted by all groups was the underlying biases and prejudices in
Al-generated outputs. As an incredibly nuanced project with a core focus on cultural
heritage and contextual factors, it is unsurprising that many of the students identified
racial and cultural biases in their outputs. Many groups noted that without the words
“African” or “black” in the prompts, the generated outputs predominantly depicted
white males (1A; 5A; 2A; 3A). When the term “indigenous” was used, the Al tool
would often output characteristics of Native Americans, unless “African” was added
(4A; 4B). One participant remarked: “Even with reference images, Al struggled to capture
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the intricate details and cultural authenticity” (5B). Al showed difficulty generating

traditional South African attire, as the Al only produced something that “looked”

African but did not belong to any specific tribe’s real attire (5A). A black student noted

a significant discomfort caused by the Al-generated images, stating: “I didn’t enjoy

using Al in this project. [...] I found the imagery unsettling; it was uncanny and made me

physically uncomfortable” (3B). Finally, a particularly interesting observation was that:
“Al was great at creating architecture and whole environments, especially where
futurism was a prompt; however, it struggled profusely with prompts including
"Afro-futurism’ or “African’, as often this resulted in all removal of “futuristic’
elements to be replaced by natural tones and desolate areas.” (2B)

Additional findings
Ultimately, there was a variation in takeaways and reflections among the individual
students. Some were reflective of their personal opinions and beliefs, with two
students specifically highlighting their hesitancy or aversions to using Al based on
personal belief systems.

“As 1 am generally very anti-Al, I would not have explored Al-image-generating

tools in aiding the design process on my own and found the process to be fun but

at times a hindrance to my imagination and time management.” (3A)

“I am personally not a fan of Al due to the copyright infringements and discredit
it does to artists and designers.” (4B)

Some students acknowledged that while Al holds significant potential as a powerful
tool (4A; 4B; 5B), overreliance on it is unwise. They emphasised that it is “better to use
it critically and sparingly than to rely entirely on it” (4A) and that “it shouldn’t be depended
on” (4B), with another highlighting that “human intuition and cultural understanding
remain irreplaceable” (5B). These reflections demonstrate thoughtful engagement and a
critical awareness of both the promise and the limitations of Al in the design process.

Questionnaire Findings
The online questionnaire included four questions (Figure 5). This section presents an
overview of responses to each of the questions.

Online Questionnaire Questions:

1. “Referencing the specific Al tools/software used, please reflect on the use of Al in your visualisation
phase. Please include specific examples of pros and cons/challenges and exciting aspects”.

2. “Based on your experience using Al in the design process, at what stage(s) of the design process do you
believe, Al generative tools are most useful or impactful, and why?

3. “Similarly, which phases/stages of the design process do you feel, do not benefit from Al, and why?”
4. “Would you want to use Al in your design process again?”
Figure 5: Online questionnaire questions (2025)
The Al tools most used included: Adobe Firefly (paid for by the university and

available to all students), ChatGPT (free), and Canva Pro. Others included Leonardo
Al (the free version with limited tokens), NightCafe, and Nuelink (free). The students
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noted that paywalls resulted in them using free/limited Al tools (P3; 5B); however,
those who used both free and paid-for Al tools noted that, “in the end, the results were
quite similar” (P4). Adobe Firefly, the paid-for tool, was seen as most useful, as it was
easy to use (P3) and able to achieve complex, detailed images accurate to the prompts
and reference images, allowing one to generate multiple images at once (P3).
However, one student noted that it “struggled to create humans” (P2). Canva was
referred to as “juvenile” (P3) in comparison to Adobe Firefly, and ChatGPT was
limiting, as it could only produce one image at a time (P2). Students preferred using
tools that allowed for image uploads over prompt-only tools, as this created more
control and stronger outputs (P7). It was again noted that the limitation of various Al
tools lacked cultural knowledge, showing “surface-level interpretation” (P3) of cultural
influences (P5). “One of the biggest challenges we faced was when the Al made any prompt
using words like ‘Afrocentric’ or ‘afrofuturistic’ immediately had rural villages and sand”,
explained one participant (P4). Another student went so far as to say: “The Al software
was very obviously biased towards white people, and the images generated when using the
words “African” or ‘black” were quite horrifying and racist” (P6). However, Nuelink was
reported to understand prompts well and “automatically had diversity in the ‘human’
imagery it generated” (P8).

When asked, “At what stage(s) of the design process do you believe, Al generative
tools are most useful or impactful, and why?”, there were mixed responses across the
group, as shown in Figure 6. Three students (P1; P4; P8) felt that Al would be most
useful in the research/inspiration phases. Another three students (P2; P3; P5) felt it
would be best used for rendering CAD models and final output in the final stages of
the process for presentation. Two students (P3; P7) saw value in the
ideation/conceptualisation phase, before the convergent refinement phase. One
student (P6) said they would not use Al due to ethical concerns, stating: “ Al is stripping
people from their imagination and robs them of their desire to actually learn and grow
skills” (P6). While responses varied, all students agreed that the first convergent phase,
defining design direction and/or intent, should be driven by human intuition.

In response to the question, “Which phases/stages of the design process do you feel,
do not benefit from Al, and why?” (Figure 7), three students (P3; P4; P7) argued that
Al should not be used in the convergent phase to refine, create, or generate the final
product or concept, stating that designers “should still be accountable for the end
product” (P4). Two students (P2; P5) felt that Al should not be used in the divergent
ideation phase, because it “does not give new or relevant ideas” (P2). P1 said that Al
should not be used during research, specifically, problem identification and
empathising with users, as “rapidly generating research using Al could make designers lazy
during this phase and lead them to not fully understand the problem” (P1). Both P6 and P8
did not support the use of Al stating:

“In using Al generative tools, we fall into the fallacy of progress — we will still

be working just as much if not more, but less so with our creativity, which is one

of our innate human capabilities.” (P6)

“I am personally not a fan of Al due to the copyright infringements and discredit
it does to artists and designers.” (P8)

Page 326 of 436



2026 International Conference on Multidisciplinary Research (MyRes)
29 June - 2 July 2026, Ravenala Attitude Hotel, Balaclava, Mauritius

Question 2:
“Based on your experience using Al in the design process, at what stage(s) of the design process
do you believe, Al generative tools are most useful or impactful, and why?

Phase 01 Phase 02

Discover Define Develop Deliver

P1: Visual inspiration P3: Ideation P2: Rendering
P4: Basic research P7: Conceptualising P3: Renders of CAD Models
P8: Inspiration (before refinement) P5: Rendering

*P6: Would not use it, due to ethical concerns

Figure 6: Question 2 responses plotted on the Double Diamond Model (2025)

Question 3:
Which phases/stages of the design process do you feel, do not benefit from Al, and why?

Phase 01 Phase 02

Discover Define Develop Deliver

) P2: Ideation P3: Generating final products
P1: Research phase P5: Ideation P4: The end p%oductp

U d Problem Definition).
fLiserany Froblet BSARRIGN; P7: Final phase (refinement/delivery)

*(P6, P8)Don’t Support Al

Figure 7: Question 3 responses plotted on the Double Diamond Model (2025)

Finally, when asked, “Would you want to use Al in your design process again?”, five
of the eight respondents said yes, two said no, and one was unsure (Figure 8).
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Question 4:
Would you want to use Al in your design process again

\\[+}
[P6, P8]

Yes
[P1,P2,P3,P4,P7]

Figure 8: Question 4 responses (2025)

6. Discussion and Recommendations

As both the researcher and project facilitator, I analysed the findings presented above
and reflected on my observations of the project process (use of Al) and outcomes.
Based on this reflection, this section presents a discussion of the findings and offers
recommendations for further study (Objective D).

When in the Process to use Al

As seen in the literature review presented above, the findings of this study reveal
diverse perspectives on when and how Al should be integrated into the design
process. While some students found Al more valuable during the divergent phase and
others during the convergent phase, all students agreed that the define phase of
Diamond 1 should remain entirely designer-driven. This highlights the importance of
human cognition, critical thinking, creativity, and contextual understanding in design
projects. At this stage, Al appears most useful for rapid ideation and visualisation,
while the convergent definition and refinement phases still require human input and
guidance to achieve the desired outcome. Although Al cannot yet generate a final
product, designers can leverage image inputs and CAD models to create higher-
quality renderings and presentation materials in later stages.

Al Tool Accessibility and Prompt Engineering

The project brief did not specify which Al tools to use, and students were not explicitly
taught how to prompt the Al tools. These were intentional decisions aimed at
assessing two key aspects. First, I wanted to determine which Al tools students were
drawn to or aware of and encourage them to explore a variety of different tools during
their process. This approach also allowed for the use of free Al packages, which, as
noted in the reflections, may have been a limiting factor for some students. Many
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noted the need for further improvements in the Al functionality. Paywalls and
inaccessible tools due to cost barriers resulted in ineffective Al use. Second, I aimed to
observe the level of students” awareness and understanding of Al prompting and how
this would improve or develop throughout the project. However, through the analysis
of the Al storyboard documentation and project outcomes, it appears that the lack of
guidance on prompt engineering was a limiting factor in the overall success of the
outcomes. Those teams with short, non-specific prompts (Figure 9) generated far more
generic and superficial outcomes, needing significantly more iterations and prompt
refinement. Those with longer, more detailed prompts (Figure 10) were able to
generate outcomes more closely in line with their design intent.

= . -
=B = (=
| | oro—

=
ocean hydro powered... ocean hydro powered...
image - 7 hours ago Image - 7 hours ago mage - 7 hours ago image + 7 hours ago
=) =) =]
mage - 7 hours ago image - 7 hours ago Image - 7 hours age
= = = < il 5 .
Final Prompt: Futuristic hydro powered electricity generate with

the ocean plants

image - 7 hours ago mage - 7 hours ago image - 7 hours ago mage - 7 hours ago

Figure 9: Snapshot of Group 2’s AI-prompting process (2025)

Prompt: Improve the image: make sure

Prompt: A holo-communicator device Prompt: Take this inspiration and she s front facing, keeping the golden
that projected grannies or old African generate a new image with an old light and using the currentimage
woman uploaded as inspiration for the look of

Women in different South African
cultural attire/ clothing. The projection
lights should be gold or brown but still
be able to show all the different colours
of the traditional attires. Like the figures
in the drawing. (referencing back to the
drawn material uploaded)

the holo-communicator base

Figure 10: Snapshot of Group 5’s AlI-prompting process (2025)
Students’ Engagement and Critical Consciousness

A key observation was that students demonstrated both awareness of and
engagement with Al, acknowledging its potential benefits. However, there was a clear

Page 329 of 436



2026 International Conference on Multidisciplinary Research (MyRes)
29 June - 2 July 2026, Ravenala Attitude Hotel, Balaclava, Mauritius

sense of scepticism and caution about the role Al should play in the design process
and its implications for designers and product outcomes. This deeper level of critical
reflection may be attributed to the fact that the participants were postgraduate
students with advanced practical skills and a more developed understanding of the
design process, design thinking, and design ethics. In contrast, students in earlier year
groups may lack this level of maturity and skills and be more susceptible to the misuse
of, or overreliance on, Al tools without the necessary reflective and critical skills,
thereby negatively affecting their learning. Alternatively, the use of free, less
powerful, and more restricted Al tools, as discussed above, may have negatively
influenced students” perceptions of Al, particularly its capabilities and effectiveness
in the design process.

Recommendations for Next Cycle

Due to the limited scope of this pilot study, it is not possible to develop comprehensive
recommendations for the effective and ethical integration of Al in design education.
However, based on the analysis of student reflections and lecturer observations, the
following recommendations are proposed for future research cycles to further extend
and strengthen these findings:

- First, it is suggested that similar projects be conducted with undergraduate
students across different modules to compare levels of critical consciousness,
reflection, and potential overreliance at various stages of the learning process.
This may help to determine the most appropriate point at which Al should be
integrated into the curriculum.

- Second, students should be provided with a more comprehensive workshop on
prompt engineering.

- Third, it would be beneficial to provide students with access to more advanced,
paid Al tools, such as Midjourney, to enable greater control over the generation
and iteration process.

- Lastly, a second iteration of the same project is recommended, this time
allowing students access to Al during the first diamond phase, so that the depth
and contextual relevance of the resulting outcomes can be more effectively
compared.

7. Conclusion

This paper explored the role of Al in the design process, with particular attention to
its application across divergent and convergent phases. The findings suggest that
while Al is widely perceived by students as a valuable tool for supporting ideation
and expanding possibilities during the divergent phase, its effectiveness diminishes
during more focused, decision-driven stages of the process. The study highlights
several factors that may influence students” perceptions of Al including their level of
design experience and the limitations of the tools available to them. The lack of prompt
engineering training and the use of free, less powerful Al platforms may have
constrained outcomes and contributed to a more critical view of the capabilities of Al,
thereby raising important considerations around access and the impact of paywalled
technologies in educational contexts. Furthermore, the level of critical reflection
suggests that more advanced students may be better equipped to engage with Alina
thoughtful and discerning manner, whereas less experienced students may be more

Page 330 of 436



2026 International Conference on Multidisciplinary Research (MyRes)
29 June - 2 July 2026, Ravenala Attitude Hotel, Balaclava, Mauritius

susceptible to overreliance. Given the limited scope of this pilot study, these findings
should be interpreted as exploratory rather than definitive. However, they provide a
valuable foundation for future research, particularly in relation to how Al can be more
effectively and ethically integrated into design education. Further investigation across
different student levels, along with targeted interventions such as prompt engineering
training and access to more advanced tools, may offer deeper insights into how Al can
support both creative development and critical engagement. Ultimately, the study
underscores the importance of positioning Al not as a replacement for human
thinking but as a complementary tool that, when used critically, can enhance the
design learning experience.
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