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This study explores the pedagogical conditions and didactic principles required for the effective teaching of Al
design to students in art and design fields. The research was conducted at Abai Kazakh National Pedagogical
University and Almaty Technological University, involving 60 second year bachelor’s ctudent divided into
experimental and control groups. A quasi-experimental strategy was combined with qualitative techniques like focus
groups, interviews, and content analysis of student projects in a mixed-method design. Access to Al design
infrastructure, interdisciplinary collaboration with computer science students, project-based learning with real cases,
and methodological support with ethical guidelines were among the specially created pedagogical conditions that were
used to teach the experimental group. Interactivity, practice orientation, tool variability, reflexivity, and ethical
transparency were all highlighted in the didactic principles. Students' creative and professional skills significantly
improved as a result of quantitative analysis (Torrance Tests, project evaluation, statistical methods). Higher levels of
motivation, ethical consciousness, and preparedness to incorporate Al tools into artistic practice were found in
qualitative data. The results demonstrate that integrating Al design education into art and design curricula can be
accomplished successfully with well-crafted pedagogical conditions and principles.
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OHEP )KOHE JU3AMH CAJACBIHJIAFBI CTYJIEHTTEPTE Al IMU3AMHBIH OKBITY JIbIH
JANJAKTUKAJIBIK IPUHIUIITEPI MEH HEJAT OI' MKAJUIBIK IHAPTTAPBI
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byn 3epmmey onep sncone ousaiin canacvinoazol cmyoenmmepze Al ouzainvin muimoi oKbimy yuiin Kaxcemmi
ne0azocUKAIbIK WaAPMmap meH OUOAKMUKANLIK npunyunmepoi 3epmmeiidi. 3epmmey Aoaii amwvinoazet Kazax
¥ammuix nedazozuxanvik ynueepcumeminoe ricone Anmamol mexHoN0UANBIK YHUBEPCUMEmMIHOe HeyP2i3indi, ozan
IKCHepumMenmmikK dcone OaxKplnay monmapuvina 6oninzen 60 exinwi Kypc daxanaspuam cmyoenmmepi KamuiChibl.
Keazu-sxcnepumenmmix cmpamezus Gokyc-monmap, cyxbéammap icone apanac aodicmepoi ncobdanayoazvl
CHYOeHmMMIK Hc00an1apOblH MA3MYHbIH MANOAY CUAKMbL CANANbL 20iCHmepMen OIpIKmIpInoi. yHcacanovl unmesieKmmi
Jcodanay uH@paKypouliIbIMblHA KO HCEMKI3y, UHGOpMamuKa cmyoenmmepimern HoHAPAIbIK bIHMbIMAKMACHbIK,
HAKMbl HCA0QUNAPMER HCOOABIK, OKbUMY JHCIHE IMUKANLIK HYCKAYIAPDMEH 20icmeMeniK KAMMmAamacyl3 eny
IKCHepUMeHmMmIiK monmosl OKblMY YUIH NAUOAIAHBINRAH APHATbL HCACANZAH NEeOAZOUKANBIK HCA20aunapovly, Gipi
001001 /TludakmuxanvlK npunyunmepoe UHMEPAKMUGMINIK, mascipubeze dazoapnany, Kypaioapovly 032epiuimizi,
pedhnexcueminizi yncone IMUKANBIK AUIbIKMbI2bl epekuie aman emindi. Canowvik manoay (Torrance Tecmmepi,
Jcobanapovl dazanay, CmamucCmMuKaIvlK 20icmep) Homudicecinoe CmyoeHmmepOiy; Wvl2apMauibliblK HcaHe Kaciou
oazovinapul e02yip cakcapovl. Cananvl 0epekmepoe MOMUBAUUAHBIH, IMUKATBIK CAHAHBIY HCIHE IHCACAHOBL
UHmMeNeKm Kypanoapvlh KOPKEeMOIK madcipudeze enzizyze OauiblHOBIKMbBIY HCO2apbl OeHzellnepi aHblKmasobwl.
HomMudICeNep MHCACAHObl UHMENEeKm OUu3aiinbl 0ouvlHWa Oinim 0epydi KOPKeMOIK JHcaHe OUZAUHEPNIK OKY
bazoapnamanapsina Gipikmipy Hcaxcol a3ipieHzeH NedazoUKAIbIK Wapmmap MeH npUHyUnmepoi caKkmaii Omuipuln,
cammi ycy3eze acvlpuliybl MYMKIH eKeHiH Kopcemeoi.
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AUAAKTHKAJIBIK PUHIUINTED, IBIFAPMAIIBLIBIK Ky3bIpeTTep, IOHAPAJIBIK OKBITY.
JMIAKTHUYECKHUE ITPUHIUIIBI U TIEJAT'OI'MYECKHUE YCJIOBUA OBYYEHUS UU-
JIN3AMHY CTYJEHTOB B OBJIACTH UCKYCCTBA U JIN3AMHA
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B oannom uccnedosanuu paccmampuearomcsa neoazozuueckue ycioeus u OudAKmuueckue NPUHUUNDI,
Heobxo0umble 0na IPpekmuenozo odyuenus HH-ouzaitny cmyoenmos, oo0yuarowuxca 6 001acmu ucKyccmea u
ousaiina. Hccneoosanue 06v110 nposedeno ¢ Kazaxckom HAuyuoHanIbHOM NeO0A202UYECKOM YHUGepCUmeme UMEHU
Abas u AnmamuncKoM MeEXHON0ZUYECKOM YHUBepcumeme ¢ yuacmuem 60 cmydenmos emopozo Kypca
bakanaspuama, pazoeieHHbIX HA IKCHEPUMEHMAIbHYI0 U KOHmMPOabHylo cpynnol. Keazurxcnepumenmanvuasn
cmpamezus 0vlia 00vEeOUHEHA ¢ KAYECMEEHHBIMU MEMOOAMU, MAKUMU KAK (YOKYC-2pynnbl, UHMEPEbIO U KOHMEH M-
AHAIU3 CIYOCHUECKUX NPOEKM 08, 8 PAMKAX CMEWAHHO20 Memoda npoekmuposanus. /locmyn K ungypacmpykmype
NPOEKMUPOBAHUS UCKYCCIEEHHO20 UHMELIEKMA, MENCOUCUUNTUHAPHOEe COMPYOHUUECHEO CO CHYOCHMAMU,
uzyuarwmumMu UHQOPMamuKy, nNpoeKmHoe 00yueHue ¢ UCHOIb306AHUEM PEaIbHbIX Kelco8 U Memoou4ecKas
noooepiicKka ¢ coondenuem IMUYECKUX HOpM 0bLIU OOHUMU U3 CHEYUAILHO CO30AHHBIX Ne0Az02UYeCKUX YC108Uil,
KOmopble UCHONb306AIUCH Ol O0OYUEeHUA IKCHEPUMEHMANbHOU 2pynnel. HHmepakmuenocms, RpaKmuueckas
opueHmayus, 6apUAMUGHOCHb UHCHIPYMEHMAapPUs, pehieKCUGHOCMb U IMUUECKAS NPO3PAYHOCHIb - 6CE INMO ObLILO
evloeneno ¢ oudakmuueckux npunyunax. Teopueckue u npogeccuonanvHvle HABLIKU CHYOCHHIO08 3HAYUMENbHO
YAPUMUIUCH 8 pe3yTibmame Kouuecmeennoz2o ananusa (mecmut Toppanca, oyenka npoekmos, cmamucmuuecKue
memoowt). Kauecmeennvie Ooanmnvle noxasanu 0oniee blCOKUI YPOGEHb MOMUSAUUU, IMUUECKOZ0 COZHAHUA U
20MOBHOCMU K GHEOPEHUI0 UHCHIPYMEHMOG UCKYCCHEEHHO20 UHMENIEKMA 8 XyOO0lNCeCMEEHHYI0 NPAKMUKY.
Pesynvmamul HOKA3b16a10M, WMO UHMEZPAUUSL 00YUEHUs OUZAUHY C UCROIb306AHUEM UCKYCCIMBEHHO20 UHMELIEKMA
6 yueOHble RPOZPAMMbBL RO UCKYCCHIGY U OU3AIHY MOJCem Oblmb YCHEWHO Pealu308aHd RPU HAAUYUU XOPOULO
HPOOYMAHHBIX HEQAZO2UYECKUX YCI08ULL U NPUHUUNOG.

KiioueBble ciioBa: A'-HHTS&ﬁH, xyz[omecTBeﬂﬂo-nmaﬁHepucoe oﬁpasonaﬂue, neagarorun4yeCKue
ycioBusi, THIAKTUYIECCKUEC IPUHIUIIBI, TBOPYECCKUEC KOMIIETCHIIUHN, MECKIUCHUILVIMHAPHOE oﬁyqeﬂne.

Introduction

Under the influence of digitalization and the
introduction of artificial intelligence technologies,
modern art and design education is currently in the
process of undergoing an active transformation.
Among the most promising fields is Al design, which
employs neural network models and machine learning
algorithms to generate, optimize, and visualize artistic
design solutions. The utilization of artificial
intelligence tools has the potential to expand the scope
of creative endeavors; however, it also necessitates a
greater commitment to the professional development
of future specialists. The relevance of the research is
determined by the necessity of establishing
pedagogical conditions and didactic principles that
guarantee the effective teaching of Al design to
students in the art and design fields. The lack of
scientifically sound approaches to organizing the
educational process that consider the specifics of art
and design education is a contradiction to the practical
demands of the labor market, which is exacerbated by
the rapid growth in demand for specialists with Al
tools.

In the art and design fields, the relevance of the
research is determined by the necessity of establishing
pedagogical conditions and didactic principles that
ensure the effective teaching of Al design to students.
A contradiction to the practical demands of the labor
market is the absence of scientifically sound
approaches to organizing the educational process that
consider the specifics of art and design education. This
contradiction is further exacerbated by the rapid
growth in demand for specialists with Al tools. The
scientific literature has not yet sufficiently developed
issues related to the didactic principles and
pedagogical conditions of teaching Al design in the
context of art and design specialties, despite the
increasing interest in the problem of digitalization of
education. This necessitates targeted research that is
designed to identify and validate effective pedagogical
strategies.

In recent years, there has been a significant
increase in the development of research on the
digitalization of education, the integration of artificial
intelligence into the pedagogical process, and the
development of students' digital competencies [1]. The
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introduction of new visualization technologies, 3D
modeling, generative algorithms, and neural network
tools that expand the boundaries of creative search is a
particular focus in the field of art and design education
[2]. Modern research indicates that the integration of
Al into design presents opportunities for the rapid
prototyping, automation of routine operations, and
creation of innovative artistic solutions [3].
Nevertheless, the authors observe that the effective
implementation of Al in the educational process
necessitates a methodological framework and
specifically designed pedagogical conditions [4].

The development of artistic thinking, creativity,
and imaginative perception are traditionally linked to
the issues of designer training in pedagogy. The need
to transition to integrative learning models, where
artistic and technological elements work in tandem, is
also emphasized by current research in the field of
digital education pedagogy [5]. Scientists conducting
experiments on the introduction of Al in higher
education inform teachers and suggest ways to use Al
in art education [6]. To date, systematic reviews show
that the United States is in the leading position in terms
of the number of published studies, but over the past
year the trend has shifted towards China. Language
learning is the most common subject area of research.
Based on the data obtained, five usage codes were
recorded: (1) Assessment, (2) Forecasting, (3)
Artificial Intelligence Assistant, (4) Intelligent
Learning System, (5) Student Management.

In this study, we aim to identify and substantiate
the pedagogical conditions and didactic principles that
ensure the effectiveness of teaching Al design to
students of art and design, contributing to the
formation of professional competencies. We analyzed
the current state of Al integration in art education,
identified the prevailing models and paradigms of Al
design education, and also identified pedagogical
conditions and didactic principles in Al design
education. After analyzing the methods and tools of
experimental research of Al design courses, we
identified tangible results and evaluated the feedback
from students and teachers. In particular, our research
isaimed at solving an urgent scientific and pedagogical
problem that is important for the development of art
education in the context of digital transformation.

1 Theoretical foundations of the study

1.1 Current state of Al design research in art
education

In art education, the promise of Al is obvious
and guarantees the transformation of students' creative
potential [7]. Al-powered technical capabilities, Al-
powered tools provide real-time feedback, enabling
students to improve their work instantly. By
integrating Al with design training, we combine

theoretical understanding with practical
implementation [8]. An obvious example is the Open
Al DALL-E program, which generates images based
on text input.

An example of this potential is a program that
generates images based on text input. Along with this,
tools such as Autodesk Generative Design are used to
create various design results, and gives students an
insight into the boundaries of creativity. Meanwhile, it
can be argued that the integration of Al not only
develops students' creativity, but also makes their
critical thinking and problem-solving abilities clearer.

In pedagogical science, the conceptual
foundations of the use of Al in art education are
considered as a cognitive structure and an integral
element for understanding the role of creativity in art
education. It is appropriate to consider several theories
here, one of them is Gardner's theory of multiple
intelligence, which highlights spatial intelligence and
emphasizes its importance for visual thinking [8]. This
statement largely coincides with the approach of
design thinking, based on which creativity is a
significant part of innovative problem solving and will
include such stages as empathy, idea generation, and
experiment. Considering the constructivist theory of
learning from a pedagogical point of view, it can be
noted that students actively master theoretical
knowledge through experience, and thus emphasize
the role of applied tasks in mastering the principles [9].

The flow hypothesis of Csikszentmihalyi
deepens this statement and examines how full
immersion in creativity leads to increased innovation
and learning. The Torrance paradigm highlights a step-
by-step approach to creativity, which is 1-preparation,
2-incubation, 3- lighting, 4- verification. All stages are
essential for achieving innovation in creativity.
However, ethical difficulties arise, such as the potential
bias of algorithms and the theory that Al will replace
designers, raising concerns about the integrity and
authenticity of the design profession [10]. Based on the
above, the integration of Al into art education is
fraught with both difficulties and advantages. Teachers
need to understand problems and develop curricula
that combine strengths.

Consequently, an examination of the literature
reveals that the issue of teaching Al design in art design
education is not sufficiently investigated. The
definition of pedagogical conditions and didactic
principles that guarantee a harmonious integration of
the artistic and technological components of specialist
training is of particular importance.

1.2. Definition of Essential Concepts

Itis advisable to disclose the primary categories
in order to elucidate the scientific research apparatus.
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* Al design is the process of utilizing artificial
intelligence technologies (generative algorithms,
neural networks, and machine learning) to create
artistic and design products that automate individual
design stages and enhance creative search capabilities.

» Pedagogical conditions: a collection of factors
and circumstances that are specifically organized to
facilitate the successful integration of knowledge and
the development of competencies in the educational
process. In the context of Al design, these include the
organization of the learning environment, the use of
digital platforms, the application of project-based
learning methods, and interdisciplinary integration.

» Didactic principles: these are the key clauses
that specify the subject matter, approaches, and
structures of training. Principles like practice-
orientation, integrativity (fusing art and technology),
variability (using different Al tools), and visibility
(visualizing processes) are pertinent to Al design.

1.3. The specifics of art and design education

Future designers are trained with a focus on
developing their creative skills, artistic taste, and
critical perception of visual information. The unique
characteristics of students' creative thinking, such as
their propensity for figurative associations, their need
for authorial self-expression, and their use of visual
sign systems, should be taken into consideration when
integrating Al technologies into the educational
Process.

However, it's crucial to stress that Al is a tool to
enhance the artist-designer's abilities rather than a
replacement, freeing him up to concentrate on the
creative and conceptual aspects of the work.

Therefore, teaching Al design should be
structured in such a way that students recognize Al not
as a mechanical tool, but as a partner in the creative
process.

The example of how machine learning can help
design students think more creatively is used to
examine this strategy [10]. During the experiment,
scientists used the didactic principles of visibility and
interactivity to teach Al-based animation design.
Because Al is always evolving, they discovered a vast
amount of room for innovation in the fields of digital
painting and art. Digital art and Al technologies work
together to create new avenues for self-expression and
creativity. The introduction of Al into art education is
called the synergy of technology and creativity, which
combines human creativity and Al analytics, and
students receive tools to create innovative projects, and
this collaboration encourages students to explore and
expand creative opportunities. Let's emphasize the
potential of Al in removing the often frightening
barriers inherent especially in the initial stages of
creativity. With the help of Al, students create abstract

concepts and visual effects faster and better, thereby
effectively developing their creative abilities [11]. The
Wombo Dream Al tool, which aimed to help students
learn artistic concepts and compositions, was used to
study textures, shapes, and colors. The students also
created innovative projects largely using the power of
Al tools [12]. The integration of Al into the design
learning process goes beyond traditional learning and
requires a more interactive strategy [13]. Al
technologies require the development of critical
thinking, ethical awareness, and deliberate application.
In the latest research, scientists have outlined the
prospects for further improvement of the design
process through the introduction of Al [14, 15].

2 Overview of Kazakhstan practice

In Kazakhstan, the practice of introducing Al
tools into art and design education has intensified over
the past 2-3 years, in some cases these are separate
seminars and elective modules in curricula [16].
Leading universities have demonstrated the
implementation of generative Al services in project
assignments. For example, the hackathons "Step into
the future: Creative Industry and Al" were held on the
basis of the Kazakh National Pedagogical University
named after Abai, where students not only studied
generative models, but also participated in applied
cases such as posters, clothing, and identity. Modules
on Al technologies and generative algorithms are
being added to the educational programs of
universities. For example, in the educational program
"6B02101 Graphic Design”, Almaty Technological
University, the discipline Modern Design and artificial
intelligence was introduced, and the analysis also
showed that the specifics of the discipline include the
formation of a scientific approach to the use of creative
and imaginative thinking and the study of new
theoretical design concepts. The educational program
6B02120-Graphic Design, developed by the L.N.
Gumilyov Eurasian National University, includes
modules in the disciplines of the cycle - Digital
Painting. Students create electronic images using
computer simulations using generative Al tools. The
Temirbek Zhurgenov Kazakh National Academy of
Arts presents the educational program 6B02190
Design, analyzing subjects aimed at developing
computer competencies, we examined the disciplines
Modeling and visualization and Design drawing aimed
at working in graphic programs to master design
thinking and task execution algorithm. After analyzing
the educational program 0602120 Graphic Design of
the Kazakh National University named after Abai, we
found that the new course is the Basics of artificial
intelligence. The course introduces students to Al and
reveals the content of Al concepts such as machine
learning, neural networks and deep learning, robotics
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and autonomous systems. In practical cases of the
design industry (fashion design, textiles), industry
research shows the use of Al in prototyping and image
generation.

Problems and limitations.

There is a lack of educational materials and
techniques adapted for art and design training. Even if
there is, most of it is technical literature. Limited access
to powerful computing resources and paid services,
subscriptions to generative Al tools. Ethical and legal
issues, rules for the use of Al — generative content in
scientific papers and diplomas are actively discussed
recommendations. Domestic practice shows that there
is interest in pilot cases, but systematic methodological
work is required to create pedagogical conditions, such
as infrastructure, a project environment and
interdisciplinary teams. To develop didactic principles,
it is necessary to integrate artistic and technological
principles, focus on authorship, critical and creative
thinking. Universities need developed methodological
complexes and teaching aids adapted to the capabilities
and needs of higher education.

Table 1. Sample composition.

Materials and research methods

Purpose. To test and methodologically evaluate
the proposed pedagogical conditions and didactic
principles of teaching Al design to students of art and
design fields and to measure the impact on professional
and creative competencies.

Research design

Mixed methods: quasi experiment (control and
experimental groups), qualitative analysis (interviews,
focus groups, content analysis of students' projects).

Sample and research base

The experiment took place in the 2024-2025
academic year on the basis of:

» Kazakh National Pedagogical University
named after Abai (Faculty of Arts);

e Almaty  Technological
(Department of Design).

The participants are students of the 2nd year of
bachelor's degree, 60 people (experimental group — 30
people, control group - 30 people).

University

Group Number of students||Characteristics

Experimental (|30

Training according to the developed methodology (Al-design)

Control 30

Training according to the traditional program (without Al)

Selection criteria: curriculum without prior Al
training.

Pedagogical conditions:

1. Infrastructure: a computer lab with access to
generative models, a set of basic tools, and licensed
access to Midjourney, Stable Diffusion, Runway, and
Al4Design.

2. Interdisciplinary team: a joint project with
computer scientists and programmers.

3. Project-oriented training: real orders, cases.

Methodological support: educational literature
on theory, instructions on practical exercises, ethics
checklists.

Didactic principles:

 Integrativity, combining aesthetics and
technology.

» Practice-oriented approach, the project as the
main method.

» Variability of tools, familiarization with
different generative Al.

 Reflexivity and critical thinking, author's
reports at every stage.

« Ethical transparency.

Practical tasks and the project

During the experiment, the students completed
individual projects and a group project, created a series
of visual works, namely a poster composition. The
report clearly indicated the role of Al, which tools were
used, and which part was performed by humans. The
format of submitting the portfolio to PDF, the source
code (screenshots of promts, versions of images from
Al, sketches by hand).

Evaluation category:

1. The concept and idea — 20 points, originality,

depth of conception, correspondence to the

brief.

2. Technical implementation — 25 points, image

quality, post-processing skills, use of tools.

3. Al integration — 20 points, conscious and

reasoned use of Al, quality of experiments,

variability of approaches.
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4. Presentation and justification — 15 points, the
ability to explain the process, demonstrate the
stages, the ethics of using Al.

5. Reflection and documentation — 10 points,

reflective essay, indication of sources, rights to

materials.

6. The deadline is 10 points.

Total — 100 points final score.

Resources: required online tools: Stable
Diffusion (web-Ul), Runway, Midjourney, DALL E
(Open Al)/ Graphic editors: Photoshop/GLMP/Krita.
Platforms for storing and sharing projects: Google
Drive/GitHub  (for wversions) / Miro (briefs).
Educational materials: reviews and case studies.
Ethical instructions: templates for the design of
sources, indicating the degree of participation of Al
and tools.

Recommendations to the teacher: To increase
motivation, start with simple visual practices so that
students can quickly see the result; prepare checklists
and product templates for the first classes; organize
presentations and evaluations during the work process
for intermediate feedback; it is important to pay
attention to copyright discussions, it is necessary to
develop rules for the course; involve IT specialists for
short master classes.

Research methods and tools

-Quantitative methods: creativity tests before
and after the experiment (Torrance Test), project
evaluation category (creativity, quality of execution,
use of Al tools).

-Qualitative methods: interviews with teachers
and students, portfolio analysis.

-Content analysis: analysis of projects by
parameters.

Table 2. The scheme of the pedagogical experiment

-Statistical methods: t-tests, ANOVA for
comparing indicators between groups.

Stages of the experiment

1. Preparatory stage

« An input diagnosis of the level of creativity
(the Torrence Test) was performed.

» The initial portfolio of students has been
formed.

» Motivational attitudes are determined through
a questionnaire.

2. Organizational stage

 Laboratory equipment and licensing of
software products.

* Teaching teachers basic methods of working
with generative models.

e Development of an educational and
methodical complex (course program, manuals,
checklists).

3. The main (formative) stage

» Week 1-2: introduction to the basics of Al
design, introduction to interfaces.

* Week 3-4: mini-projects in mixed teams
(designers + IT specialists).

» Week 5-6: designing real cases (posters, logos,
clothing concepts).

» Week 7-8: discussions and reflection, analysis
of authorship, analysis of ethical dilemmas.

» Week 9-10: final projects (brand identity,
visual style, packaging).

4. The final stage

* Repeated testing (Torrence Test).

» Expert evaluation of projects (originality,
aesthetics, competent use of Al).

« Interviews and focus groups with students and
teachers.

« Statistical data processing (t-test, ANOVA).

Preparatory stage:

Diagnostics, portfolio, survey

. N
A 4

Organizational stage:

Equipment, teacher training, method complex

m

0z
v

Main stage:
Projects, teamwork, reflection
L
5 L
\ 4

The final stage:

Final tests, expertise, data analysis

10
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Results and discussion

-Improvement in creative competencies:
students in the experimental group demonstrated
statistically significant growth in creativity indicators
measured by the Torrance Test compared to the control
group (p<0/05). Portfolio and project evaluations
showed higher levels of originality, aesthetic quality,
and integration of Al tools.

-Development  of  professional  skills:
Participation in project-based tasks with real cases led
to improved teamwork, problem-solving, and applied
design competencies. Exposure to multiple Al
platforms (Midjourney, Stable Diffusion, Runway,
Al4Design) assisted students in gaining technological
literacy alongside artistic expression.

-Role of pedagogical conditions: The
presence of adequate infrastructure (labs, licensed Al
tools) proved essential for effective experimentation.
Working with computer science students from

different fields made design projects more technically
complex and encouraged new ways of thinking
creatively. Guides and ethics checklists helped
students deal with problems like authorship,
plagiarism, and moral choices.

-How didactic principles affect things: The
integrative principle (aesthetics + technology) was
successful in connecting traditional art education with
new digital technology. Reflexivity and critical
thinking, bolstered by reports and peer discussions,
enhanced students' capacity to articulate design
decisions and evaluate the ethical implications of Al
utilization. Ethical transparency as a constant condition
led to more responsible use of generative tools.

-Qualitative insights: Interviews with students
showed that they were more motivated and interested
in learning, especially because of real-world projects.
Teachers noted a shift in students’ perception of Al:
from viewing it as a “threat” to recognizing it a
collaborative creative partner.

Table 3. Average indicators of creativity (according to the Torrence test)

The group) Before the experiment (cf. score After the experiment (cf. score) | A

Experimental 48.3 72.6 +24.3

Control 47.9 52.1 +4.2

The results of the t-test showed the originality, ~ compositional ~ solutions  and

statistical significance of the differences (p < 0.05).
The projects of the students of the
experimental group received higher marks for

technological literacy (diag. 1).

Torrance Test Results (Creativity)

100

80

60

40

Average score

20

Experimental

Diagram 1. Torrance test results.

11

I Before experiment
m After experiment

Control
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The experiment confirmed the hypothesis significantly increases the level of creative and
that the creation of special pedagogical conditions professional competencies of design students
and the application of didactic principles (diag. 2).

Students' Motivation Levels (%)
100} Motivation level

. Low motivation (%)

] 80l e Medium motivation (%)
q‘:, mmm High motivation (%)
w 601
o
(]
e
o 40+
(]
b
()
o 20_
0 -
Experimental
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Quialitative conclusions
The students of the experimental group No such changes were observed in the

noted an increase in motivation and confidence. control group (diag. 3)
Teachers have recorded an improvement in .

students' ability to reflect and ethically

comprehend their work.
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Conclusion variability, reflexivity, and ethical transparency)
The study validates that the suggested substantially improve the efficacy of instructing Al

pedagogical conditions (technological infrastructure, design to art and design students. The mixed-method
interdisciplinary collaboration, project-based training, evaluation demonstrated quantifiable enhancement in
and methodological support) alongside didactic creative and professional competencies, whereas
principles (integrativity, practice orientation, tool qualitative data underscored heightened motivation,
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ethical awareness, and preparedness to implement Al
tools in professional practice. So, when Al design
education is part of a well-planned teaching
environment, it not only helps students improve their
artistic and technical skills, but it also encourages them
to be responsible and critical when it comes to new
ideas in the creative industries.

Useful Suggestions

1. Add Al modules to the main curriculum. Al
design tools should be a required part of art and design
students' courses at universities. This will make sure
that students get a balanced education in both artistic
creativity and technological literacy.

2. Set up platforms for interdisciplinary
collaboration. For example, set up joint studios and
workshops where art students work with computer
science and engineering students to encourage new
ideas and ways of thinking.

3. Put money into infrastructure and licensed
access. For example, make sure that computer labs
have access to the latest generative Al platforms (like
Midjourney, Stable Diffusion, and Runway) and that
students can get help with technical issues and legal
and ethical questions.

4. Use project-based learning with real-world
cases. Get students involved in solving real design
problems from industry partners so they can test Al
tools in real-world situations and build portfolios.

5. Ensure ethical and reflective practice.
Introduce mandatory modules on ethics, authorship,
and intellectual property in the age of Al. Require
students to maintain reflective journals or author’s
reports to critically assess their creative process.

6. Encourage  ongoing  professional
development for educators. Provide faculty with
training in Al design tools and pedagogical strategies
so they can confidently assist students in embracing
cutting-edge technologies.

7. Create standards for assessments. To ensure
objective evaluation of Al-driven projects, clearly
define evaluation criteria that cover creativity,
technical execution, efficient use of Al tools, and
ethical compliance.
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