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Abstract. STEM (Science, Technology, Engineering, and Maths) fields has 

further expanded their integration into design fields. Emerging technologies like 

Artificial Intelligence (AI) are now being used as part of creative mediums. 

Despite the growing trend, there are still limited boundaries defined for of AI’s 

role in design contexts. This systematic literature review explores AI’s role in 

creative programming classes for design students with no prior knowledge in 

programming. The study follows the PRISMA framework guideline, reviewing 

journals indexed in Scopus from January 2020 to April 2025, written in English, 

and clearly defined the use of AI in creative programming education. The results 

show that AI is used as a smart assistant to generate programming code and 

support personalized learning experience in programming. However, the use of 

AI also promotes increasing reliance on the technology itself, potentially limiting 

student’s ability to develop their own coding solutions. The main implication that 

can be taken from this study is a recommendation on how to use and limit AI 

usage in design education. 

Keywords: artificial intelligence, creative programming, design students, 

PRISMA. 

1 Introduction 

Programming has expanded beyond traditional STEM or Science, Technology, Engi-
neering, and Maths fields. The recent trend showed how computational thinking and 
programming skills were not only seen as technical skills, but rather, as a creative tool; 
namely creative programming. The definition of STEM has then transformed to 
STEAM which stands for Science, Technology, Engineering, Arts and Maths [1], 
where “Art” became an essential part in innovation projects. It can be said that the shift 
encouraged further interdisciplinary collaborations [2]. One of the interdisciplinary im-
plementations can be seen in Indonesia, where more students are encouraged to partic-
ipate in STEAM project competitions held nationally [3].  

STEAM encouraged more emerging technologies to be introduced in creative con-
text. Without exception, Artificial Intelligence (AI) were now incorporated in design 
fields. As the design industry has openly introduced AI as part of their product features 
[4], it is necessary for academics to keep up with the latest trend to facilitate the students 
in teaching and learning sessions [5] preparing them as future designers. One of the 
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ways to prepare them, is through accommodating creative programming classes. For 
instance, a creative programming class named “Visual Programming” course at Uni-
versitas Multimedia Nusantara in Indonesia, introduced visual communication design 
undergraduate students to programming lesson. In this elective course, interaction de-
sign major students not only learn how to code, but to understand how programming 
logic can support their interactive media development [6]. It can be said that the creative 
programming class accommodated students with no prior knowledge in programming, 
to create interactive works with programming basic. Aligned, this course also intro-
duced AI as a creativity medium. 

The incorporation of emerging technologies between human and computer interac-
tion made AI more accessible. As previously mentioned, the phenomenon of AI usage 
made designers cannot avoid AI in their creative process [7] which inevitably became 
a new challenge in academic's field. The incorporation of AI both came with positive 
and negative effects both for students and educators. Previous study mentioned how AI 
caused negative impacts in delayed work pace [8] but, another mentioned positive ac-
celeration if used effectively [9]. Despite the growing trend of AI in creative process, 
there were still limited documentations on this topic, when in fact it is highly needed in 
class [7], [8]. So, a new discovery is needed in viewing the boundaries of AI’s role in 
design contexts. This study aims to uncover how students and educators has been using 
AI tool in a creative programming context as well as what opportunities and limitations 
were found through a systematic literature review.  

2 Method 

The systematic literature review was chosen to understand how previous studies has 
been done in this topic. This study followed the guidelines of Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA), which notably has been men-
tioned [10] and proven to facilitate the transparency of a literature review process. The 
PRISMA systematic process (see Figure 1) focused on previous studies about how de-
sign students used AI in their creative programming class. The research journal data-
base found on Scopus from January 2020 to April 2025 used keywords related to the 
topic such which were 'Design students use AI for programming’, ‘Design students use 
Artificial Intelligence for programming’, ‘Design students use AI for coding’, ‘Design 
students use Artificial Intelligence for coding’, ‘Design Students study programming 
using Artificial Intelligence’, ‘Design Students study coding using Artificial Intelli-
gence’, ‘Design Students study programming using AI’, ‘Design Students study coding 
using AI’, ‘Design students use AI for visual programming’, ‘Design students use Ar-
tificial Intelligence for visual programming’, ‘Design Students study visual program-
ming using Artificial Intelligence’, and ‘Design Students study visual programming 
using AI’.  

This study limited its search to focus on updated applications of AI in education, this 
is done to ensure relevance to current academic contexts. From thousand records iden-
tified, the study excluded multiple duplicates and ineligible papers. The process was 
followed with title and abstract screening. Then, the retrieval access process filtered 
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papers to assess its eligibility in the criteria of relevancy to the topic objectives. The 
study excluded eight papers due to ineligible criteria where the research participants 
were not in design background. The included papers were narrowed to three eligible 
papers. The study has no intention to reveal distortion of programming contents, only 
how AI is used in the learning process. The process detail is as follows (see Fig. 1). 

 
Fig. 1. PRISMA 2020 Framework used for the Systematic Literature Review. 

3 Result and Discussion 

The systematic literature review was analysed to answer the study’s objectives. 

3.1 Description of Included Papers 

The review found three eligible papers from Sweden, Taiwan, and Germany with each 
integrating different AI tools on their creative programming class. The included papers 
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could indicate the limited studies around design-related major students learning crea-
tive programming as well as the limited accessible papers regarding this topic. This 
study then categorized by its country and AI tool used (see Table 1). 

Table 1. Systematic Literature Review by Country and AI Tool. 

Authors (Year) Title Country AI Tool 
Jonsson & Tholander 
(2022) 

Cracking the code: Co-coding with 
AI in creative programming educa-
tion 

Sweden Codex 

Wang et al. (2024) Teaching design students machine 
learning to enhance motivation for 
learning computational thinking 
skills 

Taiwan Weka 

Boguslawski et al. 
(2024) 

Programming education and learner
motivation in the age of generative 
AI: student and educator perspec-
tives 

Germany  ChatGPT 

3.2 Summary of Methodology of the Included Papers 

This study delved into each methodology, sample, size, and gender to understand how 
it achieved the study’s objectives. Although each studies used different methodologies, 
all aim to offer a comprehensive understanding how AI can support learning experi-
ences in design and programming education. This study then categorized by its objec-
tives and metholodogies used (see Table 2). 

Table 2. Systematic Literature Review by Methodology. 

Authors 
(Year) 

Title Aim(s) of Study Methodology, Sample 
Size, Gender 

Jonsson & 
Tholander 
(2022) 

Cracking the code: 
Co-coding with AI 
in creative program-
ming education 

To explore how “Co-
dex” support learning 
and design process as 
co-creator in a creative
programming course.  

Qualitative method 
(interview, code result,
and class recordings) 
in a 6-week creative 
programming course 
for 3rd-semester stu-
dents, focusing on UX 
and interaction design. 
21 students aged 20s 
with 13 group project 
submissions.  

 

Wang et al. 
(2024) 

Teaching design stu-
dents machine learn-

To compare students’ 
motivation and com-
putational thinking 

Experimental method 
with pretest and post-test 
during 8 weeks-course. 
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32 female and 24 male in 
industrial design major 
aged 20s. They were di-
vided into 2 groups: ex-
perimental group (using 
Weka) and control group 
(not using Weka). 

Boguslawski 
et al. (2024) 

ing to enhance moti-
vation for learning 
computational think-
ing skills 

skills with and without 
using Weka (no-code 
machine learning 
tool). 

tivation in the age of 
generative AI: stu-
dent and educator 
perspectives 

Programming educa-
tion and learner mo-

experiences and moti-
vations using genera-
tive AI for future edu-
cational technologies. 

To explore both stu-
dent’s and educator’s 

3.3 Summary of AI Role as Supporting Tool 

The forms of AI support varied depending on the tool used but the study found common 
themes. This study then categorized by its findings as well as its implications (see Table 
3). 

Table 3. Systematic Literature Review by Findings. 

Authors 
(Year) 

Title Aim(s) of Study Methodology, Sample 
Size, Gender 

Jonsson & 
Tholander 
(2022) 

Cracking the code: 
Co-coding with AI 
in creative program-
ming education 

Codex supported the 
creative process. Stu-
dents continuously 
need to adjust their in-
structions prompts. 
Because of this, stu-
dents have better self-
exploration and under-
standing how to com-
municate with AI ef-
fectively. 

Recommendations to 
integrate AI as a learn-
ing tool to support and 
challenge students. 

Wang et al. 
(2024) 

Teaching design stu-
dents machine learn-
ing to enhance moti-
vation for learning 

Weka significantly im-
proved student’s com-
putational thinking 

Recommendations to 
integrate AI machine 

with 5 female and 7 
male students aged 
20s and 6 lecturers at 
tech and design-fo-
cused university in 
Berlin; as well as sur-
vey with 15 female 
and 29 male students 
aged 20s. 

Mixed methods 
through interviews 
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computational think-
ing skills 

skills (problem-solv-
ing, creative thinking, 
and algorithmic think-
ing) but not in critical 
thinking and collabo-
ration skills. Weka 
also improved stu-
dent's motivation as-
pects, but not in learn-
ing strategies. Stu-
dents were found us-
ing AI tools individu-
ally rather than work-
ing collaboratively. 

learning tools to moti-
vate problem solving 
skills. 

Boguslawski 
et al. (2024) 

Programming educa-
tion and learner mo-
tivation in the age of 
generative AI: stu-
dent and educator 
perspectives 

Referring to the Self-
Determination Theory, 
the result shown how 
ChatGPT positively 
promoted Autonomy 
(personalized learn-
ing) and Competence 
(emotional states of 
confidence and frus-
tration) but not in Re-
latedness (need for 
peer and instructor 
support). Students 
have heavy reliance on 
AI and loss of learning 
depth. 

Recommendations to 
integrate generative AI 
to promote student’s 
motivation and auton-
omous learning. 

From the previously mentioned tables, the study then discussed its findings. First, 
AI promoted learning accessibility. The study found all AI platforms act as tools to 
mediate between student and the complex programming concepts taught in class. All 
AI tools successfully promoted accessibility to learn programming to users with no 
background in STEM. The tools empowered students, as users, to be engaged with ad-
vanced topics without prior advanced coding knowledge.  

Second, AI promoted self-exploration. The study found how “Codex” and 
“ChatGPT” encouraged students to do self-exploratory learning through conversational 
dialogue. The dialogue prompted further iteration of the coding generated. Whereas 
“Weka” generated user behaviour insights through its classification and data modelling, 
so it encouraged students to get an interdisciplinary perspective. 
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Third, AI promoted a non-judgemental learning environment. The study found how 
AI tools successfully facilitated students with personalized explanation. It helped stu-
dents to overcome their frustration in facing complex programming concepts in class. 
At the same time, it also builds their confidence when debugging codes. It can be said 
that it facilitated a safe space of learning process for students to ask questions within 
their learning pace.  

Fourth, AI bridged theory and practice through real-life applications. The study 
found how the AI tool helped students to apply theory in programming patterns on a 
real-life application. For instance, “Weka” translated computational thinking to work-
flow, so students gained understanding about the logic of flowchart. 

3.4 Summary of Debates 

While none of the studies directly disagree with one another, this study found their main 
points suggested subtle differing interpretations. 

First, “Codex” facilitated AI to collaborate in a creative coding, so creativity became 
the main focus [11]. Whereas “Weka” did not emphasize creativity as the main focus, 
but rather AI is used as a measurable skill development [12]. This triggered question 
on who holds the source of creative ideas in the learning process, was it the student or 
the AI system. Undoubtedly the co-creation inspired creativity, but this study found it 
also shifted the power subtly toward AI as the producer of the outputs. 

Continuing, “Weka” was proven to limit collaborative skills [12] and at the same 
time “ChatGPT” helped overcome student’s imposter syndrome and pushed them to be 
more confident in group settings [13]. Thus it can be said that “ChatGPT” act as a tool 
to enhance student’s social-emotional learning rather than limiting them. This study 
then acknowledged the different AI tools used but also taken note on how AI can pro-
mote and limit collaboration in educational settings. 

Third, concern in AI dependence. On one side, AI promoted perseverance if the stu-
dent only used them as a supporting tool [12]. But “Codex” became the “co-creator” so 
it blurred boundaries between tool and collaborative partner [11]. The difference per-
spective raised question on ethical use in design. Further, the relationship with AI and 
its effect to the student’s critical thinking and learning skills. It is worth noting for, to 
be curious on how AI became the producer of the output.   

Last, as this study aim to give recommendation for education setting, it is worth 
noting to understand the academic intentionality (how and why the AI is being used in 
class). There was a common agreement across studies that AI promoted effectiveness, 
but each papers offered different approaches. It can be said that AI can promote creative 
discovery [11], used in a structured class evaluation format [12]; and lastly AI can be 
used to support differentiated learning [13].  

This study also acknowledged that none of the studies directly addressed how stu-
dents learn to critically evaluate the AI outputs. There was also limited documentation 
how target audience demographics affect the AI tools. It raised questions, whether con-
fidence level or initial assumptions that AI is the instant way would affect their decision 
making to use AI. The lack of emphasis on the student’s literacy sparked this study’s 
interest on who benefits the most. Indeed, students gained benefit from its ease of use 
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and confidence boost, but students need further guidance. This study found that lack of 
transparency and critical literacy towards AI, may contribute to the heavy dependency 
during AI adoption phase. 

4 Conclusion 

To begin with, the included papers on this literature review showed limited number of 
accessible research in the topic of creative programming class for design-related major 
students. Based on the analysis of the journals reviewed, it can be concluded that AI 
played an important role as a smart assistant in creative programming class. AI was 
able to increase efficiency, such as by providing instant feedback as mentioned on [11] 
as well as helped students to understand complex programming concepts with a more 
interactive approach as mentioned on [12]. However, students and educators must be 
aware of the risk behind heavy reliance of AI. The use of AI tools that were too domi-
nant in learning process should be adjusted with enough understanding of the AI po-
tentials itself, as mentioned on [13]. 

4.1 Implication 

There were implications that can be taken from this study. To begin with, design-related 
major students and educators should understand their digital proficiency first before 
using AI tools. Students were required to have foundational knowledge and technical 
skills in design, before understanding how AI can be used to enhance their prior 
knowledge and skill in design.  

Students must have enough understanding about AI limitations on what AI can do 
and essentially, draw the line when to use AI and when to code themselves. It is under-
standable to think AI accelerate creative ideas exploration but having heavy reliance on 
AI limit students to explore opportunities that have never existed before. This is because 
AI worked on existing data patterns and solutions, whereas AI in the STEAM trends 
should widen opportunities in interdisciplinary collaboration. Therefore, this study 
wanted to emphasize that AI should be used as a supporting tool only, not to substitute 
their critical thinking and experimental design skills.  

Continuing, this study also recommended educators to continuously update their 
knowledge in latest technologies. By continuously adjust their teaching style to relevant 
teaching tools, educators can create a sustainable learning environment. Educators 
should acknowledge differences among students’ digital proficiency. Next educators 
should attend workshops about technology in education.  

This literature review result further expanded research opportunities in AI integra-
tion in education. Additionally, the research also suggested more research with consid-
eration of the cross-cultural aspects that affect behaviour usage of AI, widening disci-
plinary contexts, as well as understanding long-term impact of AI-supported creative 
learning. 
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4.2 Limitation 

The study acknowledged limitations that may influence the research process. Firstly, 
this study acknowledged the limited number of included studies, only 3 papers with 
potential geographic bias, constrained the generalization of the findings. With only 
three studies met the study’s inclusion criteria, it limited the depth of thematic analysis 
and may reduced by the cross-contextual insights. The limited included papers impact 
on the outcomes where the variations in curriculum design, institutional support, and 
cultural expectations across different contexts were not captured. Additionally, our re-
view may have missed relevant studies due to specific keyword choices and database 
limitations, where there might be more research papers in the same theme with inter-
esting findings but were excluded due to its keyword, publication time range, nor cho-
sen database. This study chose keywords that emphasized on 'creative programming' 
and 'design education,' which may have overlooked studies using alternate terminology. 
Continuing, following research should explore how AI tool is used by other non-STEM 
students aside from design. 
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