DE GRUYTER

i-com 2026; 25(1): 57-67 a

Research Article

Sophie Schauer*, Katharina Simbeck and Niels Pinkwart

Ethical human-AlI collaboration in design
education - past, present, and future

https://doi.org/10.1515/icom-2026-0009
Received February 25, 2026; accepted February 25, 2026;
published online April 27, 2026

Abstract: Design education has historically evolved from
craft-based master-apprentice models to human-centred
and interdisciplinary approaches. Generative Al represents
a further shift that fundamentally changes creative pro-
cesses and requires design education to adapt it’s curric-
ula and graduate competencies. This paper examines how
human-AI collaboration is currently integrated into design
education through a qualitative study combining inter-
views with design educators and observations of under-
graduate student projects. The findings indicate that Al
tools are increasingly accepted as part of contemporary
design practice but primarily positioned as supports for
ideation and early prototyping rather than as a replacement
for creative judgement. Building on both historical per-
spectives and empirical findings, the paper outlines short-,
mid-, and long-term implications for design education. It
suggests that Al may progressively transform the tradi-
tional master-apprentice model and reinforces the value
of distinctly human contributions. As Al-generated design
becomes more widespread and homogenous, design edu-
cation and professional practice may increasingly differ-
entiate between Al- and human-made design, potentially
splitting curricula and markets.

Keywords: generative Al;, design education; Al in higher
education; human-AI collaboration; ethical competency; Al
literacy

*Corresponding author: Sophie Schauer, HTW Berlin University of
Applied Sciences, Wilhelminenhofstrale 75A, 12459 Berlin, Germany,
E-mail: sophie.schauer@htw-berlin.de.
https://orcid.org/0009-0006-3350-7803

Katharina Simbeck, HTW Berlin University of Applied Sciences, Wilhelmi-
nenhofstral3e 75A, 12459 Berlin, Germany,

E-mail: katharina.simbeck@htw-berlin.de.
https://orcid.org/0000-0001-6792-461X

Niels Pinkwart, Humboldt University of Berlin, Unter den Linden 6, 10117
Berlin, Germany, E-mail: pinkwart@hu-berlin.de

1 Introduction

Humans and computers have been in a collaborative
relationship for decades in nearly all domains, including
design.”> Design has long been understood as a reflec-
tive and problem-oriented practice that balances creativ-
ity, technical skill, and critical judgement.® Throughout his-
tory, design students have been trained to solve problems
through iterative processes and collaborative reflection.
These foundational principles have shaped how designers
think, act, and communicate.?

Design students increasingly use Al for creative tasks,
idea generation, and brainstorming,’ which raises questions
surrounding authorship, bias, intellectual property, and eth-
ical awareness. Al technologies must be handled cautiously
to enhance rather than undermine human capabilities. It
is crucial to get students to use Al actively as a supportive
tool rather than passively relying on it.” Critical thinking is
therefore becoming more important since Al output must
be assessed regarding validity, relevance, and ethical impli-
cations.?

This paper explores human-AI collaboration in design
education by outlining the historical development of design
education, analysing the current integration of Al through
interviews with design experts and student observations,
and developing future prognoses based on hoth past and
present practices. The following research questions guide
the study:

1.  What is the tradition of design education in the light of
human-AI co-creation?

2. How do design educators currently navigate the Al-
driven changes?

3. What is the future of design education in the context of
human-AI collaboration?

2 Historical foundations of design
education
Design education is grounded in theoretical conceptions of

design that frame it as both creative and analytical practice.
“Design is a disciplined inquiry engaged in for the purpose
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of creating some new thing of practical utility. It involves
exploring an ill-defined situation, finding — as well as solv-
ing—a problem(s), and specifying ways to effect change”.
Design further “requires a balance of reason and intuition,
an impetus to act, and an ability to reflect on actions taken”.3

This definition highlights design as a goal-oriented and
intentional practice that integrates analytical reasoning,
creativity and reflection. Within design education, however,
design is not only understood as the production of objects
or solutions, but also as an iterative learning process in
which students develop ways of thinking and reflecting as
designers.

2.1 Processes of traditional design
education

Before the institutionalisation of design education, knowl-
edge was transmitted informally in workshops from master
to apprentice.>' It was focused on craftsmanship, material
skills, established models, and learning through making.®!
In this setting, design and production were tightly inte-
grated. Learning relied largely on observation, repetition
and direct guidance from a master rather than a formal
curriculum.'

With the rise of academies, design education moved
into formal institutions. In the late 18th and early 19th
century, the Ecole des Beaux Arts in France shaped design
to become increasingly separate from making and val-
ued representation over production.”® Drawing formed the
foundation and was used as a shared visual language
to build competencies, generate ideas, and communicate
with peers, clients and craftsmen. This period introduced
the design studio as a central pedagogical model. Studios
were organised by students themselves but supervised by
masters."

In the late 19th to early 20th century, European schools
like Bauhaus revolutionised design teaching by blending
craft, theory, art, and technology.l It reconnected design
with broader social, technological and behavioural knowl-
edge, which traditional design education often lacked.”

In the mid-20th century, the Design Methods Move-
ment emerged as a result of post-war optimism and made
design more scientific through system thinking and user
research.t

In the late 20th century, the term human-centred design
was coined, and design education began to expand beyond
executive tasks to emphasise multidisciplinary skills and
perspectives. This shift included a stronger focus on explicit
understanding of users, tasks and environments, user-
centred evaluation and iterative design processes that
involve all stakeholders."
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Nowadays, design education is expected to support
interdisciplinary collaboration and digital tools, expanding
the scope of design competencies.'s

These historical developments not only shaped design
processes but also laid the foundation for the core compe-
tencies that continue to define design education today.

2.2 Design competencies

Research on design education repeatedly points to a set of
central competencies, most notably creativity, critical think-
ing and reflection, communication and collaboration, and
contextual and ethical awareness.'”-1

2.2.1 Creativity

An emphasis is placed on developing artistic sensibility,
creativity and the ability to produce innovative and aesthet-
ically compelling work. This includes training in the core
elements of design, such as form, colour, proportion, and
composition, alongside the development of spatial thinking
and conceptual exploration through executive tasks such as
sketching, modelling, and iteration.'

Margaret Boden identifies three forms of creativity
that help explain both human and computational cre-
ative processes.”’ Combinational creativity involves making
new associations between familiar ideas, such as analo-
gies or artistic collages. Exploratory creativity happens
within a defined conceptual space, such as a style of
music or scientific theory, where generative rules shape
what can be produced. Transformational creativity goes
a step further by altering the structure of the conceptual
space itself, and therefore produces entirely new kinds of
ideas.?

Beyond individual-centric models of creativity, creativ-
ity can also be conceptualised as a distributed and sociotech-
nical process. From this perspective, creative outcomes
emerge through interactions between individuals, tools and
cultural contexts rather than from a single creative agent.?!
In human-computer collaboration, creativity is therefore
not attributed exclusively to either the human or the com-
puter, but comes from their dynamic, where the computer
system acts as a mediator that shapes idea exploration and
reflection within the design process.??

In design education, these forms of creativity are taught
through structured design processes that integrate clas-
sic creative-thinking stages with analytical, generative, and
evaluative phases.”® Educators provide foundational knowl-
edge before guiding students through idea generation, often
incorporating pauses to support reflection and idea devel-
opment.”® Group-based work and stage-focused exercises
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distribute cognitive effort, help students practise creativity
at specific moments of the design process, and support the
development of both novelty and critical judgement within
a supportive learning environment.?

2.2.2 Critical thinking and reflection

Additional essential competencies include critical thinking
and reflective practice, allowing designers to understand
complex problem contexts, evaluate design proposals, and
make informed decisions.”” Reflection encourages designers
not only to assess outcomes but also to examine their own
processes.

William Huitt defined critical thinking as “the disci-
plined mental activity of evaluating arguments or proposi-
tions and making judgments that can guide the development
of beliefs and taking action”.*

Raising awareness of cognitive biases and recognis-
ing their influence on decision-making and judgment can
help to reduce their impact. Targeted interventions, such
as instructions to avoid prejudice and reflective exercises,
help mitigate these biases but also encourage students to
question assumptions and adopt a more objective perspec-
tive. 226

Although critical thinking and critical reflection are dis-
tinct, they are deeply interconnected and mutually reinforc-
ing skills. Critical thinking involves objectively analysing
and evaluating arguments, evidence, and information. Criti-
cal reflection or reflective thinking centres on introspection
about experiences, beliefs, actions, and their influence on
each other during or after completing a task.”’-28

Reflective techniques have proven highly effective and
include reflective writing and summaries in the form of
journals, diaries, or self-evaluation forms, as well as per-
spective taking, where students take the view of stake-
holders and participate in reflective interviews.?® Reflective
writing assignments give students a possibility for critical
analysis.*’

Such systematic and evidence-based forms of reflection
are particularly important in design education.’® Within
Schon’s framework of reflective practice, these methods pri-
marily support “reflection-on-action” by encouraging stu-
dents to critically examine their design decisions, while also
informing “reflection-in-action” by sharpening awareness
during the design process.*

2.2.3 Communication and collaboration

Equally important are communication and collaboration
skills, which enable designers to consider human, social and
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ethical implications, balance individual and societal needs,
and mediate between diverse stakeholders.!’

Communication in design collaboration is challenged
by differences in how participants interpret and convey
information.®? Four main problem areas include choosing
suitable media to transmit information, ensuring that mes-
sages keep their intended meaning and are understood and
acted upon, and coordinating communication across many
people and teams.*

Research on design team communication shows that
informal conversations and formal meetings serve different
but complementary roles.* Dialogues allow quick exchange
and help team members build a shared understanding,
especially early in a project or for detailed issues. Meetings
are more structured and therefore useful for coordinating
stakeholders and making decisions. They help teams man-
age complexity and avoid misunderstanding.*

In design education, students develop communication
skills through studio critiques, group discussions, and team-
work on projects. One-on-one critiques and group reviews
allow students to present their work, receive feedback,
and refine their ideas.’> Through repeated participation,
students also internalise disciplinary norms of “speaking
like a designer”, including the clear coordination of ver-
bal explanations with visual material and the persuasive
justification of design decisions.>* These activities not only
help students explain their design choices and take feedback
constructively but also teach them to navigate emotionally
charged situations, balance ownership of their work with
collaborative input, and work effectively with peers toward
shared goals.®

2.2.4 Contextual, ethical and cultural awareness

Design decisions are always situated within social, cultural,
economic, and political contexts, and designers must be able
to recognise how these contexts shape both problems and
proposed solutions.®

Many design programs embed contextual, ethical, and
cultural awareness as a continuous element across the
curriculum and introduce ethics early in the first or sec-
ond year. Ethical questions, case studies, and discussion
prompts are integrated into core studios and technical
courses to encourage students to consider social conse-
quences, cultural values, and power relations as part of
everyday design reasoning.>

One approach to teaching ethical design is through sen-
sitive design situations, which prepare students to engage
with complex, real-world problems.?” These situations are
structured to encourage critical reflection by exposing
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vulnerabilities, considering diverse stakeholder needs and
expectations, and allowing open-ended exploration of mul-
tiple solutions.” Students actively prototype their designs,
making decisions and justifying their choices, which helps
challenge assumptions and deepen ethical understanding.®’

Critics argue that as modern design is becoming
increasingly complex, a curricular expansion beyond for-
mal and aesthetic concerns is needed to include applied psy-
chology, systems thinking, and an understanding of human
behaviour.!?

Taken together, these competencies reflect a long-
grounded understanding of design as a reflective, collabo-
rative, and context-sensitive practice, forming the founda-
tion of contemporary design education and the discussion
around human-AI collaboration.

3 Human-AI Co-creation
in contemporary design
education

Radical technological changes in computer speed, size, and
intelligence lead to deeper human-computer collaboration.'
Early automated systems promised to revolutionise indus-
tries by reducing manual labour and increasing precision.

Sheridan and Parasuraman presented social, politi-
cal and ethical dimensions of human-automation interac-
tion.! They highlighted how failures in automation often
raise questions on liability, with responsibility frequently
assigned to human operators despite multiple contributing
factors. Early automation also suffered from mismatches
between human intentions and machine logic, which under-
lines the need for scepticism in heavily automated systems.!

These early debates on automation ethics established
core concerns, such as over-reliance, loss of control and
responsibility, that resurface with even greater urgency in
contemporary Al systems. In design education, these issues
are particularly salient, as students increasingly use Al as a
co-creative partner.

3.1 Technical capabilities and current
applications of Al

While early computer systems primarily supported effi-
ciency and control, generative Al represents a qualitative
shift by actively participating in creative processes. Gen-
erative Al enables the production of multimodal content,
including text, images, audio, videos, and three-dimensional
models. As these tools are applied in diverse domains, they
introduce both possibilities and risks to education.®® This
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is particularly relevant in design studies, where creativity
and critical evaluation of visual, textual, and conceptual
elements play a central role.

Human-AI co-creation refers to collaborative processes
in which humans and AI systems jointly generate creative
outputs.®® Al systems demonstrate strong abilities in han-
dling repetitive and predictable tasks, managing complexity
and multitasking. In contrast, humans contribute flexibility,
creativity, and strong capabilities in understanding knowl-
edge and strategic thinking.>

In design practice and education, Al tools enhance
efficiency by automating routine tasks and expanding cre-
ative possibilities during ideation and early prototyping.
This enables design students to experiment and iterate on
different ideas.* Empirical studies indicate that such tools
are less commonly used in later stages, such as detailed
refinement and final prototyping.*!

However, Al is not just about improving productivity
but also helps designers to a deeper level of innovation.*!
With design processes fundamentally changing, design edu-
cation is putting more emphasis on human-AI collaboration.
Al tools should be used not as substitutes for creativity but
as partners in iterative, co-creative processes.*’

Latest surveys show that Al already surpasses humans
in many narrow tasks.*? The field of artificial general intel-
ligence (AGI) describes machine learning that can think and
reason like a human. Unlike narrow Al, which is designed
for specific tasks, AGI can understand, learn, and perform
a wide range of intellectual activities. It has the potential
to solve problems, make decisions, and even grasp emo-
tions and social interactions, much like a human being.*
However, current systems still lack these core traits. Expert
predictions vary widely from a few years to several decades
before AGI emerges.*

3.2 Limitations of AI

Ethical concerns in human-AI co-creativity centre on trust,
transparency, and bias.** Many of these concerns stem from
the black-box nature of Al systems. Transparency regarding
Al capabilities, limitations, and data handling is crucial to
prevent unintended data disclosure and to ensure informed
tool use.”

Further challenges highlight the need for advanced crit-
ical thinking skills in design education.** Copyright repre-
sents a major concern, as Al-generated content may involve
copyright infringements when protected works are used for
model training.*® At the same time, ownership rights are still
unclear for Al-generated output. While some allocate the
initial copyright to the Al software company, OpenAl assigns
all rights to the user.*’
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Another limitation is the reproduction of gender-,
ethnicity-, and culture-based stereotypes in Al-generated
content. Because generative Al models are trained on his-
torically biased datasets, they tend to reinforce dominant
norms and exclude underrepresented identities.**=>° In
visual design, this can manifest in stereotypical, sexualised,
or unrealistic representations, as well as inaccuracies and
distortions in Al images.>>

Research further indicates disciplinary differences in
Al literacy. Design students often demonstrate moderate
overall competence but show notable gaps in legal, eth-
ical, and technical understanding, highlighting the need
for targeted educational interventions.’®* In this context,
explainable Al approaches are particularly relevant, as they
support students in critically examining how Al-generated
outputs are produced and evaluated.>

Over-reliance on Al tools poses risks for students’ cog-
nitive development. Studies suggest that uncritical accep-
tance of Al-generated output can weaken critical thinking,
problem-solving, and independent ideation, while frequent
reliance on dialogue systems may reduce information reten-
tion and increase dependency.*%-5657

Finally, generative Al has a significant environmental
impact because of the vastamounts of energy and water that
are consumed for GPU production, data centres, and model
training.*®

3.3 Emerging competencies for designers
in human-AI collaboration

To address these challenges associated with human-AI co-
creation, the integration of Al-related competencies into
design curricula has become essential. Previous research
has identified potential modules where Al-related content
can be meaningfully incorporated. This should include
teaching students to analyse Al-generated content critically,
be aware of its ethical implications, understand the limita-
tions of Al tools, and apply quality control.>

Al literacy, regarding understanding data origins and
influence, represents a foundational competence for design-
ers working with AI%° Students must develop a basic under-
standing of how generative Al models are trained, including
the limitations of large-scale datasets. Awareness of data
volume, diversity, and quality is crucial for evaluating Al-
generated output and mitigating bias.

Emerging competencies can thus be grouped into three
areas: technical understanding of Al systems, ethical and
legal awareness, and reflective-critical judgement.

Understanding how students and educators currently
navigate design practices and Al use is therefore critical and
further emphasises the need for design education to move
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beyond tool-oriented instruction and toward a more reflec-
tive and critical engagement with human-AI collaboration.
Given how AI is changing both education and design
practice and the numerous ethical concerns it brings, this
study asks: How does design education need to adapt?

4 Empirical study: current
human-AI collaboration in design
education

4.1 Methodology

Our research is centred around the undergraduate study
program in communication design at a University of
Applied Sciences.

Four semi-structured interviews were conducted with
design educators teaching in the communication design
programme. One participant was a full-time professor,
while three also worked part-time in the design industry.
The four interviewees were selected because they each
supervised selectable projects included in the observational
study. Their disciplinary background, from photography,
visual storytelling, design strategy, and brand and corporate
design, was intentionally diverse to depict multiple perspec-
tives across design practice.

The interviews lasted between 30 min and 60 min, and
were conducted during the same semester as the observed
student projects.

The interviews explored educators’ perspectives on Al
in design education, including their expectations regarding
students’ use of Al tools, perceived impacts on creativity and
critical thinking, and strategies for encouraging or regulat-
ing Al use in the design process. Participants were asked to
reflect on trends they see in human-AlI collaboration, the
competencies they consider essential for future designers,
and whether they had adapted their teaching methods.

To complement the interview data, an observational
study was conducted across five semester projects involving
fourth- and sixth-semester students. Students were offered
a range of project topics, some explicitly incorporating Al
technology, while others did not.

Observations focused on how students integrated Al
tools into their workflows, the types of tasks for which Al
was used, and how students evaluated Al-generated out-
puts. Each project was observed during one to three ses-
sions, with between five and fourteen students per session.
Data was documented through a field notes capturing tool
usage, design decisions, and moments of reflection or cri-
tique related to Al-generated content.
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Interview data were transcribed and analysed using
qualitative thematic analysis. Recurring themes related to
AT use, creativity, ethics, and collaboration were identified
and iteratively refined. Observational notes were analysed
in parallel and used to contextualise the interview findings.

As a qualitative study conducted within a single insti-
tution and discipline, the findings are not intended to be
statistically generalisable. Instead, the study aims to provide
in-depth insights into current practices and perceptions of
human-AI collaboration in design education.

4.2 Perceptions on Al by design educators
and students

Across all interviews, educators stated that Al tools are not
intended to replace creativity but to support design pro-
cesses. Al was described as a tool for assisting conceptual
thinking, structuring workflows, and supporting ideation
rather than producing final design outcomes.

The way Al is being used varies across disciplines. In
strategy and branding, Al was primarily applied for con-
cept development and positioning. In visual storytelling and
image production, AI tools were more commonly used for
aesthetic inspiration.

One educator working in design strategy described
using Al to explore oppositional thinking and to reframe
strategic challenges. In their teaching practice, AI was used
to reinterpret existing ideas, uncover contradictions and
generate alternative perspectives. At the same time, the
educator emphasised that students should critically reflect
on their own use of Al and remain aware of their agency in
the design process.

An educator with a background in photography high-
lighted that Al-generated images disrupt established visual
and photographic conventions. They pointed out that,
unlike photography, Al-generated images lack a clear con-
nection to a referent to the real world, as it is impossi-
ble to trace how much of the generated image originates
from specific sources. An example was given in which Al
produced coloured photographs attributed to a photogra-
pher who had never worked in colour. This raised concerns
about historical accuracy and the reliability of Al-generated
visual material. The educator emphasised the importance of
contextual knowledge and verification when working with
Al-generated images.

Similarly, another educator described using Al to
inspire visual concepts and clarify conceptual structures,
but stressed that students should remain the primary
authors of their work. Across interviews, educators agreed
that Al should support the design process rather than deter-
mine creative outcomes.
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Scepticism was also expressed by one educator who
questioned the necessity of introducing Al tools too early
in design education. They emphasised that core creative
skills should be developed before integrating Al into the
curriculum.

Observations showed that students engaged with Al
tools in a variety of contexts. Generally, Al was integrated
as a creative collaborator and “idea enhancer”. It proved
to be valuable in overcoming creative blocks and gener-
ating initial concepts. ChatGPT was frequently used for
text generation and refinement, supporting tasks such as
writing exposés, preparing presentations, and composing
emails. Additionally, AI tools were used for translation and
grammar correction. For research and fact-checking, stu-
dents relied on tools like Perplexity and ChatGPT to explore
topics and gather background information. In the area of
visual creation, applications such as Midjourney, DALL-E,
and Meshy AI were used for image generation and 3D mod-
elling. ChatGPT also served as a resource for coding and
programming assistance. One student noted, however, that
without a solid technical background, Al-generated code
was often difficult to interpret.

At the same time, students expressed concerns about
becoming overly reliant on Al and questioned the depth and
originality of Al-generated output. Some students voiced
concerns about Al replacing creative professions. Students
generally showed awareness of ethical concerns and a criti-
cal stance towards Al-generated results. Several expressed
a desire to further develop competencies such as better
prompting and understanding ethical implications.

While many students prefer to work fully digitally, a
renewed interest in analogue practices was also evident.

4.3 Developments in design classes

None of the educators reported having formal rules restrict-
ing the use of Al in their module. Instead, Al use was infor-
mally permitted, and students were free to decide whether
and how to integrate Al tools into their projects. One edu-
cator noted that although AI was not explicitly mentioned
in assignment guidelines, they anticipated students would
use it for layout suggestions, structuring presentations, or
ideation.

Educators identified several competencies as impor-
tant, including the ability to critically assess Al-generated
output, a basic understanding of how Al models are trained,
and awareness of biases in training data. Technical aware-
ness for understanding how prompts influence results and
where the limits of generative tools lie was also mentioned.

All interviewees expressed a pragmatic openness to
integrating Al further into design education, but maintained
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a strong emphasis on having contextual knowledge that is
necessary for properly interpreting and assessing Al output.
They anticipated that Al use would likely become unavoid-
able in professional contexts and that design education
would need to reflect these developments.

One educator said there is always a level of depen-
dence on current technologies. They see Al as a tool to lay
out ideas in their head and to close gaps in the creative
process.

Another educator highlighted that future design educa-
tion should combine critical reflection with a basic technical
understanding of AI's functionality, even in fields like pho-
tography, where coding isn’t essential. They said they see
their role less as a technical expert and more as a guide
for exploratory learning, where students experiment and
reflect together. In their opinion, students often handle the
tools more confidently, but can benefit from structured and
critical discussions on Al usage.

One educator with a focus on corporate design
acknowledged the pressure from industry to use Al to
increase efficiency in their design process. They emphasised
the need for students to develop their own brands and styles
that differentiate them from generic Al output, but also to
use Al tools to their advantage.

Interviewees also anticipated changes in teaching for-
mats. They saw value in introducing a variety of Al appli-
cations in the classroom to help students understand the
potential and constraints, but also stated that they were still
experimenting and had not yet formalised new teaching
strategies.

Overall, educators described an ongoing process of
adjustment, characterised by uncertainty but also openness
toward integrating Al into design education in a reflective
and responsible manner.

4.4 Discussion of findings

The findings indicate that critical and reflective thinking
remain central to how educators frame Al in design educa-
tion, aligning with established design pedagogy emphasis-
ing reflection-on-action and reflection-in-action.*?%* Edu-
cators consistently positioned Al as a supportive tool
rather than a replacement for human creativity, support-
ing ideation, workflow structuring, and conceptual explo-
ration rather than determining final outcomes. This echoes
the broader conceptualisation of creativity as a distributed
and sociotechnical process, where Al mediates but does not
replace human agency.?>?

Human-AI co-creation was a recurring theme, with Al
primarily acting as an “idea enhancer” or assistant. This
mirrors patterns reported in literature, where generative Al
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tools are most often employed during early phases of design,
supporting combinational creativity by recombining exist-
ing ideas.?>*! While AI occasionally contributed to varia-
tion within predefined conceptual spaces, transformational
creativity and fundamental conceptual shifts remained the
domain of human designers.?%-?

The study also highlights the relevance of core design
competencies, grounded in traditional design education.
Studio critiques, group discussions, and collaborative
projects support communication and collaboration skills,
allowing students to justify design choices and integrate
peer feedback’® Observations revealed that students
applied these competencies in their interaction with AL
They evaluated output and integrated Al-generated content
selectively.

Ethical considerations were consistently present in
teaching practices and student reflections. Awareness of
bias, stereotyping, and cultural representation was partic-
ularly evident in the use of visual generation tools. Educa-
tors highlighted the importance of having contextual and
domain background knowledge,® indicating that ethical
engagement with Al is closely tied to disciplinary expertise
rather than purely technical understanding. These findings
show how ethical concerns surrounding Al are already
embedded in design education, even when not formalised
through explicit curricular structures.

The findings indicate a hybrid approach to design prac-
tice, in which digital AI tools coexist with analogue and
hands-on methods. This reflects the continued value of tra-
ditional design competencies such as observational skills
and material understanding, which are fundamental in
studio-based learning.>°'? Students’ selective adoption of
Al suggests a balanced approach where Al increases effi-
ciency but individual creativity and critical reflection are
preserved.

Finally, both educators and students expressed aware-
ness of increasing industry expectations regarding Al profi-
ciency. This creates a tension between the need to develop
technical fluency with AI tools and the desire to main-
tain individual design identity. Rather than framing this
as a contradiction, the findings suggest that design educa-
tion helps students to find a balance by using AI strate-
gically while keeping a critical distance from generic
outputs.

The study confirms that Al in design education should
be approached as a co-creative partner that enhances but
does not replace human agency. Integrating Al requires a
balanced development of creativity, reflection, communica-
tion, and ethical awareness.
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5 Future predictions on Al in design
education

Based on the historical development of design education,
the identified core competencies, and the empirical find-
ings of this study, possible future scenarios of Al in design
education are outlined. Developments in the field of Al are
difficult to predict, as demonstrated by the rapid and largely
unforeseen rise of large language models. The following
scenarios should therefore not be understood as deter-
ministic forecasts, but rather as plausible and informed
assumptions. This outlook is structured in short-term (5-10
years), mid-term (10—25 years), and long-term (25-50 years).
Given the pace of current technological change, however,
some of these developments may occur more rapidly than
anticipated.

5.1 Short-term developments (5-10 years)

In the short-term, generative Al is likely to become a stan-
dard design tool, comparable to image-editing software.
As these Al tools become increasingly accessible, they will
lower entry barriers to design practices, which will rein-
force the notion that “everybody can design”. Tasks such as
illustration, layout, and visual storytelling may be practised
by individuals without formal design education. While this
can be seen as a form of creative democratisation, it may
lead to an aesthetic homogenisation, as Al-generated output
often follows similar stylistic conventions.

This coexistence of Al-driven automation and rising
Al competency requirements for professional designers is
not unique to design but is characteristic of many creative
fields. It signals a broader transformation of professional
identities, in which creative expertise is less defined by
technical skills and more by the ability to contextualise
and evaluate Al-supported processes. At the same time, this
shift is closely tied to ongoing concerns about changing
job profiles and long-term employment perspectives within
creative industries.

Simultaneously, Al technology will become more
deeply embedded in existing tools and workflows, making
their use less visible and more routine. This integration
may further normalise Al-supported design practices
and reduce the distinction between human and machine
contributions.

As Al systems handle executive tasks, design education
may place less emphasis on manual skills and more on
conceptualisation, reflection, and reasoning. The designers’
role may shift towards choreographing Al-supported
design processes. Central activities might include defining
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goals, selecting tools, guiding iterations, and evaluating
results.

Design curricula are expected to make ethical Al liter-
acy an explicit learning outcome. This includes bias aware-
ness, authorship, and data literacy, while also emphasising
tool proficiency and prompt engineering. Assessment for-
mat may shift accordingly to place less weight on final arte-
facts and more on process documentation, decision-making,
and students’ ability to justify their design choices.

In professional contexts, designers are likely to act as
communicators between clients and Al systems, mediating
between human needs, ethical considerations, and techni-
cal capabilities. Communication, contextual awareness, and
critical evaluation, which are already core design competen-
cies, will gain further importance.

5.2 Mid-term developments (10-25 years)

In the mid-term, as models become larger and even more
complex, the energy, water, and material demands of Al
infrastructure are likely to increase substantially. This will
amplify environmental pressures and might lead to sustain-
ability becoming a central concern for AI usage in design
education and in general.

With AI technology embedded in design tools and
workflows, design education may respond by more explic-
itly differentiating between combinational, exploratory, and
transformational creativity. At this point, Al systems sup-
port combinational and exploratory processes. Transforma-
tional creativity may remain a human design competency.

At the same time, traditional pedagogical models, such
as the master-apprentice, may be challenged. As students
learn from and with Al systems that provide continuous
feedback and examples, the role of the educator may shift
further towards a mediator for critical discourse and eth-
ical reflection. This development may raise fundamental
questions about the necessity and purpose of formal design
education.

This might also result in design being increasingly
framed as a form of artistic and cultural practice, rather
than solely as a problem-solving discipline. As functional
and aesthetic solutions become easier to generate through
Al human designers may focus more strongly on expres-
sive forms of design. The human touch may gain symbolic
importance as Al-generated design becomes more uniform.

5.3 Long-term developments (25-50 years)

In the long-term, generative Al may reach functionality
levels at which they can perform not only combinational
and exploratory tasks but also transformational creative
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processes, approaching capabilities associated with AGIL
Such developments would challenge current assumptions
about the limits of machine creativity. In this scenario,
genuinely collaborative human-AI teams may emerge, in
which humans and AI agents work together in design
processes.

As a potential counter-development, the cultural and
economic value of human-made design may increase.
A market saturated with homogeneous Al-design, design
explicitly produced without AI may become a marker of
authenticity and distinction. This could lead to a divide of
design markets and practices, distinguishing between low-
entry Al-supported design and design that is intentionally
human-made.

Design education may reflect this division by offer-
ing differentiated paths. One curriculum may continue to
prepare students for efficient collaboration with advanced
Al systems, and another may emphasise craftsmanship,
materiality, and hands-on making. This shift could result in
fewer practising designers and a corresponding decrease in
resources and capacity for design education.

Overall, these scenarios suggest that AI will not replace
design education but reconfigure its focus. Rather than rely-
ing on traditional models such as the master-apprenticeship
structures, design education may shift toward new forms
of human-AI collaboration. The value attributed to design
practice itself might also change. Consequently, the future
of design education appears to be less about whether or not
Al is used and more about how human designers will mean-
ingfully contribute. Educational institutions will therefore
continue to play a crucial role in developing students’ ability
to use their core competencies, such as creativity, reflection,
communication and ethical judgement in diverse contexts.
Even as tools and workflows evolve, these competencies
are likely to remain central to design education and profes-
sional practice.

6 Conclusions

This study was set out to trace historical developments of
design education, identify core design competencies, and
examine human-AI co-creation. By combining interviews
with design educators and observations of student projects,
the study provides insight into how Al is already integrated
into everyday design practices and pedagogical decisions.
Addressing the first research question on the tradi-
tional roots of design education, the analysis shows that
contemporary discussions of human-Al co-creation are
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firmly grounded in established traditions of design educa-
tion. Master-apprentice and studio-based learning, critique,
reflection, and learning through making frame design as a
reflective practice, with Al extending rather than replacing
these foundations.

In response to the second research question regarding
how design educators navigate Al-driven changes, the find-
ings show that educators demonstrate a largely pragmatic
and reflective manner. Instead of enforcing strict rules, edu-
cators integrate Al as a supportive tool for ideation, structur-
ing, and exploration. This approach reflects long-standing
pedagogical values and highlights the role of educators as
guides.

Finally, the third research question on the future
of design education was addressed through short-, mid-,
and long-term predictions based on the empirical findings
and existing research. These predictions suggest that Al
will increasingly support routine and combinational cre-
ative tasks, while design education places greater empha-
sis on conceptual thinking, reflection, communication, and
contextual awareness. Despite technological change, the
findings indicate that core design competencies remain
grounded in human decision-making.
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