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Abstract: The rapid advancement of Artificial Intelligence (Al) is reshaping education systems and demanding
urgent reform across disciplines, particularly within fashion technology engineering. As Al tools are introduced
into the process of design, production and retail, the academic curriculum needs to be up-to-date to educate
graduates in the context of new hybrid professions at the intersection of creativity and computation. More often
though, the implementation of Al in a structured way does not seem to exist in the current programmes, which
generates a high skill gap. This paper set out to identify and compare international curriculum frameworks of Al
in fashion engineering of technology. The research points out transferrable best practices that can be used to
conduct educational reforms in line with Industry 5.0. The implications of the findings can be viewed as a guide to
institutions wanting to modernise their curriculum and future proof their graduates within the AI enabled areas
of creative engineering.;

Keywords: Al in education; curriculum innovation; fashion technology; engineering education; global case studies;
digital skills development.

Introduction

Artificial Intelligence (Al) has significantly influenced both creative and engineering domains,
transforming how industries design, produce, and deliver value. In sectors such as architecture,
product design, media, and engineering, Al applications —ranging from generative design to predictive
analytics—are rapidly expanding. The global Al market in education is expected to grow from 4.1
billion USD in 2023 to 20.5 billion USD by 2028, reflecting the increasing pace of adoption across
institutions worldwide (Padovano & Cardamone, 2024). As a result, graduates must now combine
creative fluency with advanced digital competencies, including machine learning, data science, and

computational design.
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Figure 1: Al In Education Market
(Source: Vision Research Report, 2025)

Fashion technology engineering, as an interdisciplinary field, is particularly impacted by these
developments. Al-driven applications such as 3D garment prototyping, intelligent textile systems, and
automated fashion forecasting are becoming standard across the industry. More than 70% of the major
fashion players intend to spend on an Al solution in 2025, which is evidence of a trend towards design,

production, and retail digital transformation (Paulauskaite-Taraseviciene et al., 2022).

Even though the innovation has been stepped up, the systematic implementation of Al teaching
into fashion technology engineering courses is scarce. There are still a lot of programmes that stick to
the classical paradigm, and even then, the course content does not always meet all the requirements
(the range of modules usually captures data-driven design, sustainability analytics, and Al-driven
personalisation). The comparative analysis shows that not all the countries, in fact, such countries as
the United States, South Korea, and Finland have already implemented the Al-related modules by the
creative engineering programmes, whereas others are still hesitating to revise the curricular materials

due to this global transition (Merryman & Lu, 2021).

The purpose of this research is to scan and examine the best practices in incorporating Al into
the engineering curricula of fashion technologies in the global comparative way. It takes on a secondary
qualitative approach, as thematic data across peer-reviewed journal articles, institution syllabus, and
global policy guidelines are investigated to expose the concept of innovation in pedagogy and

curriculum design.
Objectives:

To critically examine how global higher education institutions are integrating artificial

intelligence into fashion technology engineering curricula.

To identify and analyse recurring themes, pedagogical models, and curriculum design strategies

used in leading international programmes.

To develop a set of evidence-based, transferable best practices that can inform future curriculum
innovation in Al-driven fashion technology education.
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LITERATURE REVIEW
a. Al in Higher Education Globally

Artificial intelligence (Al) is fast becoming a game changer in the global higher education’s sector
and requires a radical pedagogical, structural, and strategic change. Jin et al. (2025) provide an
international overview of institutional adoption policies in relation to generative Al, describing how
universities are searching the balance between innovation and a manageable risk of ethical issues. The
review contains wide gaps in the preparation of Al integration, particularly among the developed and
developing countries. They analyse well the patterns and policy focus of policies and strategic planning,
but there is no consideration of the practical pedagogical or curriculum deployment at ground level

and especially in interdisciplinary areas like that of fashion technology engineering.

Southworth et al. (2023) present a conceptual model of integrating Al in higher education
curriculum in an effort to cultivate Al literacy and interdisciplinary interaction. What is particularly
distinguished in their work is that they put much focus on the long-term academic innovation,
particularly in enabling institutional Al readiness. The generic nature of the model does not provide
answers regarding discipline-specific adaptation, especially in hybrid areas, which include a

combination of both, technical and creative skills.

Abisoye & Akerele (2023) has offered a more practical perspective to consider more as they are
related directly to national policy frameworks that aim the Al literacy in STEM learning. According to
them, it is necessary to start discussing the use of Al by future workforces starting with the policy setup
and reinforce it with specific changes in the curriculum. Their analysis, however, despite its success in
pointing out how important national efforts are to solve the digital knowledge gap, focuses on STEM

disciplines.

A combination of these works provides a picture of the movement towards integration based on
artificial intelligence on the global level and promotes awareness of strategy versus practice differences
and especially in creative-technological spheres. They explicate the necessity of discipline-specific
frameworks that extend beyond Al literacy in the general sense and contribute to solving sector-specific

curriculum issues.
b. Fashion Technology Engineering and Al

Fashion technology engineering may be regarded to be experiencing considerable growth in
industry-related protocols, but the enhancement is not well represented in the formulation of academic
curriculums. Mohiuddin Babu et al. (2024) discuss how Al is being used to enhance agility in fashion
supply chains through predictive analytics, automated production, and customer-centred data models.
While their analysis effectively captures the strategic transformation of fashion operations, the study

remains firmly grounded in industrial application.

An & Park (2023) provide one of the few empirical examples of Al use within a university-level
fashion design course. Through an industry-university collaboration in South Korea, their study
demonstrates how Al-enabled design tools improved students' engagement and outcomes in garment
personalisation. Additionally, the study does not fully explore the pedagogical scaffolding required to
support sustained Al literacy across semesters or degree levels.

Donmezer et al. (2023) focus on advanced manufacturing and design practices such as digital
twins, E-libraries, and closed-loop production. These innovations represent future directions for the
fashion sector, particularly in achieving sustainability goals. However, the study’s orientation towards
operational innovation provides little insight into how fashion education should evolve to reflect these
industry shifts. There is minimal discussion of faculty readiness, curriculum redesign, or student skill
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development strategies related to Al competencies.

These studies confirm the transformative potential of Al in fashion tech, but also expose a critical
weakness: a lack of comprehensive, comparative curriculum models that bridge design thinking, Al

technologies, and engineering competencies in academic settings.
¢. Curriculum Innovation and Pedagogy

Contemporary pedagogical approaches are increasingly aligned with the digital demands of AI-
enhanced education. Epp et al. (2021) propose a radical shift in curriculum design through the adoption
of constructivist learning theories, suggesting that traditional content delivery must be restructured to
accommodate dynamic learner engagement. Their work, rooted in nursing education, illustrates how

faculties can evolve through collaborative, reflective, and technology-rich teaching models.

Sasson et al. (2022) advance this discourse by advocating for flexible, student-centred
environments that foster interdisciplinary thinking. Their emphasis on collaborative and problem-
based learning correlates with best practices in emerging creative-tech education. However, their
study’s focus remains on general education contexts, without examining how these pedagogical

strategies perform in hybrid domains that blend engineering, art, and digital systems.

Malik & Zhu (2023) provide stronger alignment with the current research topic by investigating
flipped classrooms and hands-on project-based learning within computing education. Their findings
demonstrate that students in Al-related modules exhibit higher engagement and comprehension when
teaching is structured around real-world problems and experiential learning. This is particularly

relevant to fashion tech curricula, where creativity, iteration, and technical application must coexist.

While these sources support the move toward digital pedagogy, none provide a curriculum
template specific to fashion technology engineering. The evidence reinforces a need for more discipline-
anchored pedagogical studies that bridge technical and creative learning outcomes, particularly in Al-

focused modules.
d. Global Best Practices in Al-Integrated Fashion Tech Curricula

The comparative review of international best practices provides valuable insight into how Al is
being integrated across fashion-related academic programmes. Singh et al. (2024) discuss the
incorporation of Al in India's textile sector, emphasising institutional collaborations with firms such as
IBM and Google. These partnerships facilitate real-time exposure to Al systems and suggest a practical

model for industry-academia synergy.

Khan et al. (2024), while focused on microgrid energy management, contribute by presenting a
robust technological framework that can inform curriculum development in technical domains.
Directly applicable to fashion may not be an aspect of the focus on problem solving approaches using
Al but the conceptual similarities exist, and can even be applied to fashion engineering, first in the field

of creating innovative materials, and second in wearables.

Inamdar et al. (2024) thoroughly describe the digital twin technologies as applied in engineering.
These models may be incorporated in line with developing curriculums of prototyping and predictive
design education. Their study explains the applicability of simulation technologies and real-time
analytics in developing products that can be applied directly in teaching fashion technology.

Ahn et al. (2021) present the most curriculum-relevant case through their study of KAIST’s
interdisciplinary Al initiatives in South Korea. Their model proves the success of the convergence of
engineering, design, and data science by labs, maker spaces, and industry-connected studios. The
example of the case presents an alterable model of intertwinement of pedagogy, infrastructure, and
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strategic planning, which suggests a complete blueprint of integrating Al into the discipline of creative-

engineering.

Combined, these examples of case studies suggest that best practices are dependent upon five
elements, namely modular curricula, project-based pedagogy, Al laboratories, industry-academia
partnerships, and competency-based assessment. Nevertheless, the most serious deficiency is an
absence of comparative research that examines these models within a standardized, transferable

framework that can be used across nations.
Theoretical Framework

Technological Pedagogical Content Knowledge (TPACK) Model
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Figure 2: Technological Pedagogical Content Knowledge (TPACK) Model
(Source: Influenced by Bueno et al., 2023)

Technological Pedagogical Content Knowledge (TPACK) model provides a good frame to assess
the use of Al in curriculum integration. Handayani et al. (2023) designates a bibliometric study of the
global significance of TPACK in technology-enhanced teaching. Their studies single out fundamental
conflicts between integrating digital tools and content and pedagogy. Bueno et al. (2023) go further to
discuss how TPACK is adapting to new forms of disruption such as Al and why the re-skilling of
educators remains a necessity. TPACK is especially appropriate to deal with the convergence of design

content, digital pedagogy, and Al tools in the setting of fashion technology engineering.

Diffusion of Innovation Theory (Rogers)
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Figure 3: Diffusion of Innovation Theory (Rogers)
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(Source: Influenced by Van Houtven et al., 2023)

Rogers’ Diffusion of Innovation Theory by Rogers also offers an adjunctive scope through
answering the question of institutional adoption and implementation of Al education. Frei-Landau et
al. (2022) use the model to cover mobile learning in the era of COVID and reveal value drivers of the
adoption that include institutional culture and the attitude to faculty. Van Houtven et al. (2023)
regarding organisational readiness, which demonstrates the influence of the top-down support on the

process of innovation adoption.
Gap Identified

Even though the research exposure on Al in education and fashion technology is increasing, there
is a significant dearth of comparative research on curriculum-based integration of Al in fusion
technology engineering in fashion technology. The current research is largely industry based or generic
in its pedagogical thrust. Comparisons of international practices leave also little use of theory-based
analysis. Such gaps indicate that thematic synthesis based on educational theory is necessary in the
context of constructing viable curriculum reform in fashion tech engineering Al towards delivering

quality scalable curriculum.

MATERIALS AND METHODS

This study adopted a secondary qualitative research design, in which it applied the elements of
thematic analysis to explore the level at which artificial intelligence (Al) is being incorporated into the
engineering of fashion technologies within various higher education institutions around the world. The
study involved secondary sources of content such as peer-review magazines indexed in Scopus and
other official sources at university curriculums and even state education policies, and institution reports
within the time range of 2020 to 2025. These sources allowed constructing a rather large amount of data,
which made it possible to find regularities in the organization of the curriculum, teaching methodology,

and cooperation between the industry and academia (Chong & Plonsky, 2021).

Performance in international indexes of innovation, maturity of an Al adoption strategy in
education and relevance of fashion technology as an accepted academic field were used to select
countries. The countries selected were United States, India, South Korea, Germany, Netherlands and
the United Kingdom and each of these countries had different variants of incorporating Al into design-
engineering education (Dupuy, Teuber & Van Ingelgom, 2022). In each context, institutional-based
examples which are the Fashion institute of technology (FIT), National Institute of Fashion Technology
(NIFT), and KAIST were examined in terms of curricular innovation and structural correspondence

with the emerging digital competencies.

Thematic analysis was used to interpret the data, focusing on four key dimensions: curriculum
structure, pedagogical strategy, industry integration, and skills mapping. Themes had been assigned
through a systematic coding process of identified patterns and differences in the way Al was integrated
into the design of the programme (Grimalt-Alvaro & Ametller, 2021). A particular focus was made on
whether Al modules were mandatory or optional, the extent of practical learning methods used, and
the availability of the instructive Al-based equipment, including laboratories and simulation devices.

These were some of the limitations of the methodology, that is, limited access to full syllabi as a
result of institutional confidentiality and bottlenecks in documentation on study areas beyond English.
Also, the global application of certain curricular models was restricted due to regional specificity,
especially in scenarios in which local culture or regulations had a robust impact on the education policy
of higher education (Chang, Bruess & Chong, 2024).
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RESULTS AND DISCUSSION

Curriculum Repositioning through Al Literacy and Transversal Integration

Another significant development noticed among international institutions was the repositioning
of Al as a transversal literacy that would be integrated in the various disciplines. Rebelo (2025), she
suggested introducing Al during her cross-disciplinary curricular units that would not isolate any
technical materials, claiming that this would allow every graduate (particularly in creative careers such
as fashion technology) to develop a basic fluency in AL. Walter (2024) the rapid engineering and critical

thinking, also underlined their significance as crucial Al skills in the contemporary classrooms.

The Integration

Ecucat '
Education Support

Figure 4: The Integration of Al in Education
(Source: Influenced by Jung & Suh, 2024)

Jung & Suh (2024) offered practical insights specific to fashion design education, who
demonstrated the use of Al-based projects in textile courses to foster not only technical but also soft
skills, including teamwork and ethical decision-making. But their research was limited to a certain

Korean scenario and the study did not refer to more general international relevance.

Its results indicate that fashion technology engineering education needs to change in order to
think of Al not as an additional technical component but as a fundamental graduate skill. More
interdisciplinary approaches to sustainable design and manufacturing should be introduced into the
fashion industry, beginning with digital literacy and progressing to the creation of Al-based
application, a point that would be served with the help of a scaffolded model of learning.

Instructional Design Strategies for Scalable Al Integration

The analysis revealed a second theme focused on instructional design models that support
scalable, high-quality Al curriculum delivery. Spatoti et al. (2022) tested the suitability of the ADDIE
model to the context of digital learning and found its advantages linked to using it in the context of a
structured development of content. They however warned that their implementation should never be
strictly followed but should be learner-centred. This was a replication of other models in the studies
(Sasson et al., 2022) which cautioned against application of static models on rapidly changing items
such as AL
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Figure 5: Artificial Intelligence in Instructional Designing
(Source: Influenced by Molenda, 2023)

Molenda (2023) pinpointed the history of changes to the instructions design methodology in
which they supported constructivist instructions design as a method that encourages direct interaction
with Al tools. In the same way, Julia and Marco (2021) discussed the frameworks of instruction in the
context of MOOCs and identified the efficiency of modular systems, real-time feedback, and adaptive
Al-enabled courses. Although initial studies of MOOCs were promising, they had lower completion
rates indicating problems in learner motivation and course difficulty that is particularly important in
the case of channels with creative courses that require hands-on practice such as fashion tech (Julia &
Marco, 2021).

The fashion technology programmes are to shift to flexible models of instructional design that
incorporate the traditional studio practice with modular, digitally augmented Al guidance. Digital
simulation, industry tools, and iterative design support constructivist and experiential-based

pedagogies, which provide expanding frameworks to incorporate Al into fashion education.
Ethics, Policy, and Institutional Readiness for Al Curriculum Reform

The third theme was about ethical preparedness, institutional structures, and national policies to
do with Al adoptions. George (2023) proposed that the whole concept of curriculum design would need
to be revisited and that Al would need new dynamic and inquiry-based learning styles that move away

with the concept of content delivery.

Gouseti et al. (2025) further contributed by also providing the ethical risks of Al'in education like
Algorithm bias and the lack of human agency. Their results, as is characteristic of activities at the school
level, raised crucial questions that are also significant to the fashion technology in the areas of privacy
and ethical acceptability of design based upon algorithms. In the meantime, Miller-Young & Poth (2022)
suggested adding such complex outcomes into the evaluation metrics as ethical thinking and socio-

technical awareness.

This theme implied that institutions should couple their Al learning plans to frameworks and
policy systems on ethics. In the case of fashion technology, when the concepts of identity, design ethics,
and beauty are intersected, such coordination is even more critical. Institutions are encouraged to give
more priority to policies that enable proper use of Al tools in the teaching and design process and
faculty development and governance processes.
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Discussion Based on Previous Studies from the Literature

The findings were closely related to major trends emerging in literature review. The rising power
of Al throughout higher education (Jin et al., 2025) was reflected in the transversal integration work
suggested by (Southworth et al., 2023). The authors took the theoretical concepts of global curriculum
reform further by including such Al-specific skills as prompt engineering, digital fluency, and ethical
engagement as the ones that have been identified as essential and cross-disciplinary by Southworth et
al. (2023).

The pedagogical concerns expressed by Mohiuddin Babu et al. (2024) confirmed the literature
discussion of moving away behaviourist into learner-centred pedagogies (Donmezer et al., 2021). In
addition, the conclusions of Julia & Marco (2021) contributed to the position that the scalable delivery
designs, such as modular formats and adaptive feedback coaching, gain importance as delivery models

in the context of integrating Al especially when it comes to large or mixed classroom environments.

Regarding readiness and ethics in the institutions, the results built on the literature review in
seeing the existence of systemic gaps (Sasson et al.,, 2022). Although such theoretical approaches as
TPACK or Rogers Diffusion of Innovation Theory offered valuable theoretical concepts, the reviewed
empirical studies indicated that not many institutions have managed to apply these theoretical concepts

practically.

This discussion proved that though theory and policy provide a blueprint towards the
integration of Al there are some impediments on the ground. Curriculum models should not only go
the extra mile to engage in conceptualization, but to implement them, where the willingness of the

institution is the key to change, adherence of teachers, and effective ethics of governance.

The results emphasized an important consideration of fashion technology engineering
programmes that should apply a holistic perspective of integrating artificial intelligence (AI), with a
focus on the future. The advent of transversal curriculum models of burying Al literacy in every subject

was found necessary to accommodate graduates with both technical and creative skills.

The institutional readiness and ethical considerations emerged to be the main sustainable reform
enhancing factors. Institutions have to embrace more than the teaching of the curriculum content, rather
they ought to consider training of faculty, policy congruency and student information control.
Incorporating Al involves more than technical upskilling, though it needs system change through
pedagogical transformation, ethical protection and organisational enterprise. Such implications
indicate that education providers ought to shift to adaptive, ethics-based and industry-responsive

models so as to guarantee graduate relevance and employability.

CONCLUSION

This study examined how artificial intelligence (Al) is being integrated into fashion technology
engineering curricula across leading global institutions. The thematic analysis, three main areas that
influence the current practice were identified: the vision shift of Al as transversal literacy, the
implementation of model-based, scalable instructional designs, and ethical, aligned to the policies,
institutional preparedness. The curriculums that integrated Al throughout their curriculum, and thus
could not be contained in units, were shown to be more effective in cultivating the technical fluency,
creative thinking, and ethical awareness of students. ADDIE and modular models of instruction made
possible flexibility, adaptability and responsiveness on change of technology whereas case studies also
highlighted that pedagogical design is important with corresponding concepts of real-world
applications.
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Based on these findings, curriculum developers are encouraged to adopt scaffolded,
interdisciplinary Al learning models tailored to the creative-engineering context. Institutions should
invest in faculty development, ethical governance, and digital infrastructure to support sustainable
implementation. Education ministries must establish national frameworks that incentivise Al
integration in creative STEM disciplines through funding, accreditation standards, and cross-sector
partnerships.

Future research could extend this comparative inquiry by exploring Al integration in adjacent
disciplines such as industrial design, architecture, or media arts. Regional comparisons across Latin
America, Africa, and Southeast Asia would further illuminate context-specific challenges and
innovations. By bridging theory, policy, and practice, future studies can contribute to more globally

coherent and ethically grounded models of Al-enhanced higher education.
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