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ABSTRACT 

Rapid technological advancement has resulted in various 
improvements that simplify human activities. Nevertheless, 
this heightened efficiency brings up a crucial issue: how can 
student creativity be fostered, particularly when delving 
into varied and innovative ideas? This case study was 
conducted at IT Insan Kamil High School to explore the use 
of generative chatbots as cognitive tools that can enhance 
student creativity. Three main components will be used to 
assess creativity improvement: fluency, flexibility, and 
originality of ideas. The data collection utilized a qualitative 
case study approach, featuring structured participatory 
observation, detailed interviews with students and teachers, 
and an in-depth analysis of student work materials 
produced during the chatbot intervention. Initial findings 
indicate that chatbots aid students in overcoming problems. 
Preliminary findings indicate that chatbots help students 
overcome anxiety (idea block). Chatbots can provide quick 
and consistent feedback. As a result, the expected outcomes 
will show a notable rise in student creativity scores, 
especially in terms of fluency and originality. This will 
demonstrate that chatbots can be well integrated into the 
school curriculum. By providing a structured model for the 
adoption of Artificial Intelligence (AI) to support important 
21st-century skills, this research makes an important 
empirical contribution to pedagogical approaches in middle 
schools.  

Keywords: AI Chatbots; Student Creativity; Fluency; 
Originality; Pedagogical Shift; Case Study; High School 
Education. 

 

Introduction 

Technological developments, particularly in the field of AI or chatbots, have 
been welcomed by the community. It was found that 82% of the Kalaparea Village 
community utilizes AI applications for digital information, with search engines 
being the most prevalent indicator of usage (Juantara et al., 2024). AI has been 
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utilized in various sectors, including education to improve students' mental 
acuity, health, economics, and even agriculture through smart gardens (Wahyudi, 
2023). Moreover, in this era of Society 5.0, the use of AI is so ingrained in humans, 
especially in improving productivity efficiency for a better quality of life (Sawitri, 
2025), especially since AI can perform repetitive, complex tasks and analyze large 
amounts of data more efficiently than humans (Ramadhina et al., 2023). 

The integration of AI technology in the era of Society 5.0 ultimately demands 
fundamental changes in the education sector. In addition to the increasing 
integration of AI in education, teachers need to evolve significantly, emphasizing 
mentoring and ethically supervising these sophisticated digital machines rather 
than competing with them (Əşrəfova, 2025). However, it requires prudent 
regulation, data security, and the availability of digital infrastructure, as well as 
literature that explicitly promotes social justice and innovation (Sawitri, 2025).  

Educators hope that the presence of AI chatbots in the education sector will 
complement or become a facility that helps students' education, because AI itself 
provides personalized learning facilities that adapt to the unique needs of each 
student in order to achieve the desired results (Ayuningtyas & Oktafiandi, 2024; 
Bettayeb et al., 2024). AI chatbots have been proven to significantly increase 
student motivation, as demonstrated by experimental tests comparing chatbot 
user groups with control groups (Juanta et al., 2024). This technology provides 
quick responses, interactive explanations, and support for understanding 
concepts that can be accessed anytime, anywhere (Suprihartini et al., 2025). 

The public has high expectations for the use of AI chatbots. However, many 
studies show a significant gap between user expectations and the actual 
performance of chatbots in various fields (Suta et al., 2020), for example, in a 
health application, analysis of 708 user reviews confirmed an apparent mismatch 
between user needs and the user experience provided by a popular health chatbot 
application (Barbara Onyekwelu et al., 2024). Similar to the education sector, 
chatbots reveal a gap between user expectations and actual experiences in the 
real world (Van Der Zandt et al., 2021).  

AI has been proven to accelerate the brainstorming process in the 
entrepreneurial sector, provide insights based on complex data, and aid in 
creating creative solutions to business challenges (Mulawarman et al., 2025). In 
higher education, the use of AI has shown a significant positive impact on 
optimizing the information reception process and improving the quality of 
academic services (Andika Isma et al., 2023). In the education sector, the use of 
AI chatbots in Indonesian language learning can stimulate students' creativity 
and improve literacy by providing timely feedback and personalized learning 
(Kurniawan et al., 2024). 

The complementary use of AI chatbots is important because, although AI 
improves efficiency through rapid information processing, conventional 
education relies on students' ability to hone their creativity in independent 
analysis or problem-solving actively. Concerns arise from the risk that over-
reliance on the efficiency of artificial intelligence (AI) could threaten traditional 
learning methods and potentially erode the critical cognitive efforts essential for 
deep understanding and creativity. In this study, the contribution will be to ensure 
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that AI chatbots support the enhancement of student creativity without 
dependence on them.  

 

Method 

This study employs a qualitative methodology and an exploratory case 
study design. At IT Insan Kamil High School in Karanganyar, Central Java, this 
approach was used to thoroughly investigate how AI chatbots may foster student 
engagement, thereby facilitating the formulation of a generalized theory (Ary et 
al., 2010). By focusing on that specific context, this study can provide detailed 
insights into how AI chatbots can make an impact, the challenges faced in their 
use, and their effect on students' skills. 

The participants involved in this study were 30 students and 10 teachers 
from IT Insan Kamil Karanganyar High School, and were supported by student 
work documents, because case studies do not only revolve around one individual 
but can involve a group of individuals, a community, or an institution (Ary et al., 
2010). Overall, there are two classes, and the purpose of this study is to involve 
people who have experienced or seen AI chatbots in helping their creativity. The 
sample size is large enough for a qualitative research design because it allows for 
a deep and broad understanding of the participants' knowledge and experiences. 
Policymakers will have a broader understanding of how to implement AI chatbots 
to encourage increased creativity in students. 

The research data used is derived from questionnaires distributed to 
students, serving as the primary data sources obtained directly in the field 
(Sugiyono, 2008). This research was based on interviews with teachers and 
observations of student work. It emphasized reflective and holistic analysis, 
which produced unique findings regarding the characteristics of AI chatbot usage 
that had not been previously identified (Assyakurrohim et al., 2022).  

Data analysis in qualitative case study research is a systematic process that 
takes place during and after data collection. This process involves continuous 
interpretation to sharpen the focus of observation and deepen understanding of 
the research problem (Firman, 2018). In the context of case studies, researchers 
need to understand how to take the right approach, determine the scope of the 
research, and analyze the data carefully (Nurahma & Hendriani, 2021). Data 
analysis is inductive and dynamically evolving, requiring researchers to have 
specific skills in exploring the hidden meanings within the data (Qomaruddin & 
Sa’diyah, 2024). Data analysis begins with data collection and ensuring that all 
necessary data are complete and accurate (Assyakurrohim et al., 2022). The data 
are then read and reviewed to gain an initial understanding of their content 
(Ilhami et al., 2024). Next, the data were grouped according to Torrance's 
creativity assessment aspects of fluency, flexibility, and originality (Torrance, 
2012). The data will then be developed into several broader concepts 
(Assyakurrohim et al., 2022). Finally, the data will be interpreted into a narrative 
text to build a new and in-depth argument for the AI chatbot. 
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Results 

How to improve student creativity? 

Creativity is an important factor in the birth of innovation, which in turn 
impacts competitive advantage. This topic is multidisciplinary, involving various 
fields such as management, engineering, social sciences, and the environment 
(Purwanitasari et al., 2025). In the context of education, teacher creativity 
primarily helps complete work quickly and efficiently, facilitates the transfer of 
information more completely, and stimulates students to think scientifically. 
Students' skills need to be developed into 21st-century skills (Supriatna, 2019). 

There have been many studies on ways to improve creativity in high school 
students, one of which is through innovative learning approaches. Research on 
physics learning (Liliawati, 2011) shows that problem-based learning has been 
proven effective in improving the creative thinking skills of high school students, 
showing greater improvement compared to traditional learning in terms of 
fluency, flexibility, originality, and elaboration. In the study (Supriatna, 2019) on 
history lessons, 21st-century imaginative creativity can be developed through the 
2013 Curriculum by placing students as actors in the history of their time. 
Research on the creativity of high school/vocational school students can be 
explored through an introduction to the industrial product design process, as the 
younger generation is believed to have a broader way of thinking and a sensitivity 
to envision a better world (Alfa et al., 2024). 

Creativity assessment instruments include a rubric for scoring student 
creativity and a creativity ability test, which is a questionnaire distributed to 
students and teachers (Khusna et al., 2022). The questionnaire data will be 
averaged for each dimension of creativity assessment using the following 
formula: 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒𝑠: 
𝑇𝑜𝑡𝑎𝑙 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒

/𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑡𝑒𝑚𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛
 

(Azwar, 1999) 
 

The assessment score categories: 
a. 5.00 – 4.21= The chatbot AI has a substantial impact in this dimension. 
b. 4.20 – 3.41= The chatbot AI supports the impact of this dimension. 
c. 3.40 – 2.61= The impact of chatbot AI is balanced in this dimension. 
d. 2.60 – 1.81 = AI chatbots are hampered in this regard. 
e. 1.80 – 1.00 = AI chatbots have no impact on this dimension. 

 

The dimensions of creativity assessment used in this study include fluency, 
flexibility, originality, and motivation. Many studies have identified the role of 
motivation in enhancing creativity in various fields, such as the world of 
entrepreneurship, where motivation provides excellent support for creativity 
(Wibowo et al., 2020), and in the world of education at the high school level, which 
is considered to have a significant correlation between the two  (Hia, 2023). 

What is the difference between chatbots and AI? 

Artificial intelligence devices that can have text or voice interactions are 
known as AI-based chatbots (Haristiani, 2019). The primary distinction between 
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chatbots and artificial intelligence (AI) is that chatbots are a specific use of AI, 
primarily employing Natural Language Processing (NLP). In contrast, AI is a more 
general technology (Nugraha et al., 2025). Artificial intelligence (AI) chatbots 
have much promise in a variety of domains, including language acquisition, where 
users are more comfortable utilizing them than speaking with live teachers 
(Haristiani, 2019). 

What role can AI chatbots play for students? 

AI chatbots are evolving to meet human needs. Early chatbots, such as 
ALICE, and virtual assistants like Apple's Siri, use AIML-driven systems (for 
example, Pandorabots) to help in various areas (Bahartyan et al., 2015). More 
advanced AI chatbots function as intellectual companions or partners for 
reasoning. They are helpful for clarifying complex concepts and helping users 
overcome difficulties in academic material (Yunda & Aliyah, 2025). AI chatbots 
are evolving to meet human needs. In the world of education, for example, 
smojo.ai is a chatbot used for interactive learning, equipped with visuals such as 
images or videos (Ayuningtyas & Oktafiandi, 2024). Instant messaging 
applications such as Line Messenger and Telegram Messenger are also integrated 
through chatbots to facilitate communication between students and lecturers 
(Gentia et al., 2020). 

AI chatbots are becoming a popular and engaging interactive learning tool 
for high school students. They help students grasp complex material better, offer 
immediate feedback, and even boost their overall motivation to learn (Hutabri et 
al., 2025). When it comes to learning speaking skills, these interactive chatbots 
have shown a marked advantage over traditional teaching methods. Students who 
use them see significant improvement in their fluency, pronunciation, and 
confidence (Gurusinga et al., 2025). Most students view AI positively, recognizing 
its potential to personalize their learning experience, streamline administrative 
tasks related to their schooling, and prepare them for the demands of the digital 
workplace (Siregar et al., 2024). They are inclined to use these tools because they 
feel genuinely supported in their studies. Essentially, AI is seen as a way to 
increase student engagement and foster key abilities like critical thinking and 
problem-solving (Sukma et al., 2025). 

While chatbots offer benefits like greater learning efficiency and 
personalized academic help, they still have some drawbacks, such as difficulty 
with contextual understanding and the risk of reducing human interaction (Hadid 
et al., 2024). Educational institutions need to improve students' literacy in 
technology, especially in the concept of AI, to support these 21st-century skills 
(Elyakim P et al., 2025). AI chatbots are becoming a tool for personalizing learning 
and supporting the development of 21st-century skills through collaborative 
platforms and STEM-based tools (Usman et al., 2025). Developing students' 21st-
century skills should center on the "Four Cs": Critical Thinking, Collaboration, 
Communication, and Creativity (Mahrunnisya, 2023; Mardhiyah et al., 2021; 
Nahdi, 2019), as well as adaptability and technological skills (Mantau & Talango, 
2023). 
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How does the AI chatbot relate to creativity? 

A recent study (Mulawarman et al., 2025) among young entrepreneurs 
found that AI plays a significant role in enhancing creativity. AI can accelerate the 
brainstorming process, provide insights based on complex data, and help create 
creative solutions to business challenges. In the field of education, there has been 
an increase in creativity among high school students who use AI in learning to 
solve integral problems in mathematics (Sucahyo et al., 2023) and also in 
Indonesian language lessons (Kurniawan et al., 2024). 

Table 1. Student Questionnaire Results 

No The Creative Aspect Skor Average Categories 

1 Fluency 509 3.35 Balanced 

2 Flexibility 375 3.29 Balanced 

3 Originality 593 3.12 Balanced 

4 Motivation 343 3.01 Balanced 
 

The Impact of AI Chatbots on Fluency: Accelerating Early Ideation 

Qualitative findings indicate that AI chatbots are in the idea initiation or 
fluency phase, which has the highest impact compared to other phases (see Table 
1. This is mainly related to the chatbot's ability to overcome initial creativity 
barriers (idea blocks) and speed up the task completion process. 

In terms of student perception in the Fluency category, the average score 
obtained was 3.35, placing it at the highest position among all dimensions and 
within the Balanced category (Range 2.61 – 3.40). 

The data on teachers' perceptions of the four aspects, as stated in this 
questionnaire, is supported by observations that show the highest scores on 
items reflecting the acceleration function of AI. 

Table 2. Results of the teacher questionnaire interview on the Fluency aspect 

Question Description Average Categories 

1 
The use of AI Chatbots makes it easier for students 
to find new ideas for assignments. 

4.21 Very Strong 

3 
AI Chatbots help students overcome initial 
obstacles (such as writer's block) when starting 
creative assignments. 

4.21 Very Strong 

4 
Students' assignments are completed faster 
thanks to the help of AI Chatbots. 

4.40 Very Strong 

6 
Students seem less enthusiastic about searching 
for information manually (from books/journals) 
after using AI Chatbots 

2.00 Inhibits 

7 
The use of AI Chatbots reduces the time needed 
for students to develop their own ideas 

1.80 No Impact 

10 
AI Chatbots help students understand complex 
concepts, which they then use in creative 
assignments 

2.80 Balanced 

20 
The assignments submitted show an increase in 
depth of analysis, thanks to easy access to AI 
Chatbots 

3.00 Balanced 
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This data consistently shows that teachers view AI chatbots as a Very 
Powerful tool (Range 4.21 – 5.00) for improving fluency. In interviews, teachers 
explained that chatbots function as draft generators, providing students with an 
instant starting point and thereby reducing time wasted due to confusion or lack 
of confidence when beginning tasks. However, there are also contrasting findings, 
where teachers observed that this efficiency comes at a price. In teacher interview 
item 6, it only scored 2.0, which means it hinders. 

The Impact of AI Chatbots on Flexibility: Exploring Various Perspectives 

The results of the interviews regarding teachers' perceptions of flexibility 
show strong support for specific items, especially those related to exploring 
diverse ideas and new approaches. 

Table 3. Results of the questionnaire interviews with teachers regarding flexibility 

Question Description Average Categories 

5 
Students use AI Chatbots as brainstorming 
tools to generate diverse solutions. 

3.60 Supportive 

9 
Students who use AI Chatbots generate more 
original ideas than those who do not use them. 

2.20 Inhibitory 

12 
Students appear more willing to try different 
approaches to tasks after consulting with AI 
Chatbots. 

3.00 Balanced 

14 
I see a transfer of skills (new abilities) acquired 
by students after interacting with AI Chatbots. 

3.20 Balanced 

16 
Students' creativity is more stimulated when 
they have to modify and develop the output of 
the AI Chatbot. 

3.40 Balanced 

18 
AI Chatbots can be tools that encourage design 
thinking 

4.00 Supportive 

28 
The use of AI Chatbots forces me to place more 
emphasis on the process and justification of 
ideas, not just the result 

4.00 Supportive 

 

A score of 4.0 on the design thinking item and 3.6 on the brainstorming item 
shows that teachers observed the role of AI as Supportive (Range 3.41–4.20) in 
expanding students' horizons of ideas. Chatbots provide quick responses to 
various scenarios, allowing students to quickly modify or test different 
perspectives, which is the essence of Flexibility. 

The impact of AI chatbots on originality: The focus of creativity 

In Table 1, high school students' originality scored the lowest points among 
various other aspects, even though the average Originality score in this category 
was balanced. From teachers' observations of originality, which provided a more 
critical narrative, the data shows that AI chatbots tend to be Inhibiting (Range 
1.81–2.60). 

Table 4. Results of the teacher questionnaire interview on the aspect of Originality 

Question Description Average Categories 

2 
Students tend to submit assignments that 
are similar in format and structure to the 
results produced by AI chatbots. 

2.00 Inhibiting 
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Question Description Average Categories 

8 
I have to make assignments more 
complex so that AI chatbots cannot easily 
answer them. 

2.40 Inhibiting 

11 
I have observed a decline in the 
uniqueness (originality) of most student 
assignments. 

2.20 Inhibiting 

13 
AI chatbots make students more passive 
and dependent on machine-generated 
solutions. 

2.20 Inhibiting 

15 
Assignments completed with the help of 
AI chatbots often lack a “personal touch” 
from the student. 

2.60 Balanced 

17 
Students often ask AI chatbots to 
evaluate or improve their creative ideas. 

3.20 Balanced 

26 
I find it difficult to distinguish between 
the student's original ideas and those 
generated by AI chatbots. 

2.40 Inhibiting 

29 
I tend to give lower grades to 
assignments that I suspect were assisted 
by AI chatbots. 

3.20 Balanced 

 

Teachers' average scores on these items are consistently below the Balanced 
threshold, indicating observable concerns in the field. Qualitative narratives from 
teachers highlight that AI Chatbots create what could be termed "product 
uniformity" in the classroom. The tasks generated, while efficient, lack a personal 
touch and exhibit similar patterns across students, making it difficult for teachers 
to identify students' original ideas. 

Pedagogical Shift: Emphasizing Process 

This shift in impact (support for Fluency and inhibition of Originality) has 
clear pedagogical consequences. Teachers reported that AI chatbots forced them 
to change their assessment focus. 

Table 5. Results of teacher interviews on Motivation or Pedagogical Shift 
Question Description Average Categories 

19 
Some students have lost the ability to 
process raw data and information 
independently. 

1.60 No impact 

21 
Our school curriculum is adequate in 
teaching the ethical and creative use of AI 
chatbots. 

1.80 Hindered 

22 
I need further training on how to use AI 
chatbots to encourage student creativity. 

1.60 No impact 

23 
Our students view AI chatbots as a 
substitute for teachers in some aspects of 
learning. 

3.00 Balanced 

24 

The implementation of rewards for 
original ideas developed outside of AI 
Chatbots is becoming more important 
today 

4.00 Supported 

25 

The school environment has created an 
atmosphere that encourages students not 
to copy the answers from AI Chatbots 
simply 

3.60 Supported 
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Question Description Average Categories 

27 
There is a positive correlation between 
students who frequently use AI Chatbots 
and their creativity scores in my subjects 

3.20 Balanced 

30 
Overall, AI Chatbots do more harm than 
good to student creativity in this school 

3.80 Mendukung 

 

Item 24 had the highest score of 4.00 in the Supportive category, indicating 
that teachers collectively responded to the challenge of Originality with strategies 
to strengthen processes and justify ideas. This observation led to a discovery: AI 
chatbots not only influence student creativity but also directly encourage 
transformation in curriculum design and assessment methods applied by 
teachers. 

 

Discussion 

This Discussion section aims to explore the meaning of the research results 
“The Impact of AI Chatbots on High School Students' Creativity” by analyzing 
qualitative results (based on perceptions, interviews, and observations) in the 
context of existing theories and cases, as well as emphasizing possible limitations. 
This interpretation focuses on the contrasting dynamics between the acceleration 
of ideation (Fluency/Flexibility) and the pressure for uniqueness (Originality). 

This study aims to explore the role of Generative AI Chatbots as cognitive 
tools in enhancing student creativity in the dimensions of Fluency, Flexibility, and 
Originality. The main finding, supported by the students' average score (total 
3.19) and the teachers' qualitative analysis, is that AI Chatbots have a balanced 
impact overall.    

The scientific interpretation shows that this impact is dichotomous. The 
increase in Fluency (the highest score of 3.35; supported by teacher item 4.4) is 
due to the chatbot's role as an instant cognitive partner (thinking partner). The 
chatbot effectively helps students overcome creative anxiety (idea block) and 
speeds up the drafting process. This reduces the cognitive effort required to start 
a task, a function that has been proven to increase motivation and reduce anxiety 
in an academic context (Gurusinga et al., 2025; Juanta et al., 2024). 

However, pressure on Originality (lowest student score 3.12; teacher score 
2.0 to 2.4) arises because AI chatbots tend to generate output based on existing 
data patterns. When students only copy or slightly modify the ideas generated by 
AI (Item 2: 2.0), it leads to the homogenization of products in the classroom, 
causing students' work to become similar to one another, even though it appears 
highly fluent individually. 

The Paradox of Collective Originality 

Teachers' concerns about difficulty distinguishing between students' 
original ideas and AI (Item 26: 2.4) are consistent with global findings on the risks 
of generative AI, notably the paradox of collective originality (Doshi & Hauser, 
2024). Research shows that although AI is capable of generating ideas with 
Originality scores that rival humans in standard creativity tests, reliance on LLM 
output risks reducing collective novelty, meaning that students' ideas become less 
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diverse. This case study research in Karanganyar provides local empirical 
evidence that this dichotomy is fundamental at the high school level in Indonesia. 

Shift in AI Research Focus 

This case study differs from many previous local AI studies (e.g., the use of 
Photomath) that focused on convergent cognition (structured problem solving) 
and the improvement of metacognitive skills (Sucahyo et al., 2023). Research at 
SMA IT Insan Kamil, focusing on Generative AI Chatbots, shifts the focus to 
divergent cognition (Fluency and Originality), in contrast. However, GenAI has 
proven to be superior in accelerating ideation; it poses ethical risks (AI-like idea 
copying) and the potential for a decline in critical cognitive effort (Item 6: 2.0, less 
enthusiasm for searching for manual information) (Julius et al., 2024). 

Pedagogical Implications and Limitations of the Study 

The finding that teachers actively emphasize the process and justification of 
ideas (Item 28: 4.0) indicates positive pedagogical adaptation. AI chatbots, in this 
context, can no longer be viewed as passive tools but rather as catalysts for 
curriculum transformation. These results support structured pedagogical models 
such as the “Pedagogy of Wonder” (Lindstrøm, 2021), which encourages students 
to use AI strategically to ask more profound questions and formulate more 
original solutions, rather than passively copying outputs. 

This discussion concludes that AI chatbots effectively support the fluidity 
and flexibility of ideas in high school students, serving as a tool to remove initial 
creative barriers. However, these benefits are significantly offset by challenges in 
idea originality and potential cognitive dependence. Therefore, the main 
contribution of this research is to provide empirical case study data that supports 
the need for prudent AI adoption by integrating AI chatbots as creative partners 
for fluency. It also involves transforming the curriculum to demand originality by 
strongly emphasizing the process, justification, and ethics of ideas in secondary 
education.  

 

Conclusion 

This exploratory case study aims to analyze the impact of Generative AI 
Chatbots on high school students' creativity in terms of Fluency, Flexibility, and 
Originality of ideas. Based on data triangulation from student and teacher 
questionnaires, in-depth interviews, and observation of work documents at IT 
Insan Kamil Karanganyar High School, the main findings consistently show a 
significant dichotomy of impact, which is the most important proposition of this 
study. 

Overall, the impact of AI Chatbots on student creativity falls into the 
Balanced category (average score of 3.19), with details showing that idea 
acceleration has a positive impact, as AI Chatbots have proven to be very effective 
as thinking partners in the early stages of the creative process, supporting 
Fluency ( teacher score 4.2-4.4) and Flexibility (teacher score 3.6-4.0) of ideas 
and helps overcome initial obstacles (idea blocks) and speeds up task completion. 
The scientific justification is that LLM (Large Language Model) technology 
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reduces creative anxiety and provides quick feedback, which instantly increases 
the volume and variety of ideas. 

The most critical impact is seen in the Originality dimension. Teachers 
consistently rated this aspect as Inhibited (score 2.0-2.4), because students 
tended to submit assignments whose format and structure resembled AI chatbot 
outputs. These findings confirm the paradox of collective originality: although AI 
can enhance individual creativity, reliance on algorithmic output patterns risks 
homogenizing ideas and reducing the uniqueness of work in the classroom. 

This case study bridges the gap between local AI research, which tends to 
focus on specific AI (convergent cognition), and global GenAI literature (divergent 
cognition). This research empirically provides evidence from Indonesian high 
school environments regarding the dynamics of Fluency vs. Originality resulting 
from the adoption of AI Chatbots. The implications of the research show that the 
use of AI Chatbots directly forces teachers to adopt new assessment methods: 
emphasizing the process and justification of ideas, not just the final result. The 
practical implication is the need to adopt a structured pedagogical framework, 
such as the “Pedagogy of Wonder,” to ensure that AI Chatbots function as catalysts 
for deep and ethical exploration of ideas, rather than as substitutes for student 
thinking. 

Future research recommendations from these findings are highly relevant 
to support the implementation of the Coding and Artificial Intelligence 
Curriculum policy in Indonesia (Ministerial Regulation No. 13 of 2025). These 
findings provide a scientific basis for formulating AI literacy strategies that focus 
on: (1) Training teachers to design activities that require sophisticated prompting 
and (2) Ethics education to distinguish between human originality and machine-
generated pseudo-originality. Thus, AI chatbots are seen not as the end of 
creativity but as a gateway to more integrated creative expression, which requires 
a balance between technological efficiency and the uniqueness of human thought. 
 

Acknowledgements 

We want to express our gratitude to all individuals and institutions that have 
provided invaluable support and assistance throughout this research process. 

We want to express our sincere gratitude to the dedicated teaching team at 
SMA IT Insan Kamil Karanganyar, especially the 10 teachers and 30 students who 
participated as key informants. Their enthusiasm, willingness to participate in in-
depth interviews, and structured observational feedback were essential in 
providing the rich qualitative data needed for this exploratory case study. 

We want to thank the research assistants who diligently managed the 
distribution, collection, and initial sorting of student questionnaire data and 
observed work documents. In addition, special appreciation is given to the editors 
and proofreaders for their meticulous efforts in ensuring the clarity and linguistic 
quality of this manuscript. 

This research would not have been possible without the ongoing intellectual 
guidance and supportive environment provided by Raden Mas Said Islamic 
University Surakarta, the affiliated institution. 

 



 

                                                                        International Conference on Islamic Education and Instruction (ICIEI)         372 

 Ahmad Hallim Alqosasi, Heldy Ramadhan Putra P.  How do AI chatbots impact high school students ' 
creativity? A case study at SMA IT Insan Kamil Karanganyar    

References 

Alfa, B. N., Kaidah, S., & Amrina, U. (2024). Peningkatan Kreativitas Siswa Melalui 
Pengenalan Proses Perancangan Produk Industri. SOROT : Jurnal Pengabdian Kepada 
Masyarakat, 3(2), 105–108. https://doi.org/10.32699/sorot.v3i2.7680 

Andika Isma, Rosidah, R., Sigit Sahalik Rahman, Nasrullah, N., Arif Setiawan Syam, & 
Novita Sari. (2023). Analisis Penggunaan Chatbot Berbasis AI pada Model Hybrid di 
Jurusan Teknik Informatika dan Komputer. Journal of Vocational, Informatics and 
Computer Education, 79–92. https://doi.org/10.61220/voice.v1i2.20239 

Ary, D., Jacobs, L. C., & Razavieh, A. (2010). Introduction to research in education (8th ed). 
Wadsworth. 

Assyakurrohim, D., Ikhram, D., Sirodj, R. A., & Afgani, M. W. (2022). Metode Studi Kasus 
dalam Penelitian Kualitatif. Jurnal Pendidikan Sains Dan Komputer, 3(01), 1–9. 
https://doi.org/10.47709/jpsk.v3i01.1951 

Ayuningtyas, P., & Oktafiandi, H. (2024). Chatbot AI Platform Sebagai Media Peningkatan 
Kemampuan Belajar Siswa. Jurnal Ekonomi Dan Teknik Informatika, 12(1), 1–6. 
https://doi.org/10.37601/jneti.v12i1.246 

Azwar, S. (1999). Penyusunan skala psikologi (Ed., cet. 1). Pustaka Pelajar. 

Bahartyan, E., Bahtiar, N., & Waspada, I. (2015). Integrasi Chatbot Berbasis Aiml Pada 
Website E-Commerce Sebagai Virtual Assistant Dalam Pencarian Dan Pemesanan Produk 
(Studi Kasus Toko Buku Online Edu4indo.Com). Jurnal Masyarakat Informatika, 5(10), 
34–43. https://doi.org/10.14710/jmasif.5.10.34-43 

Barbara Onyekwelu, I., Shrestha, R., & Eika Sandnes, F. (2024). "Not quite there yet": On 
Users' Perception of Popular Healthcare Chatbot Apps for Personal Health Management. 
Proceedings of the 17th International Conference on Pervasive Technologies Related to 
Assistive Environments, 191–197. https://doi.org/10.1145/3652037.3652042 

Bettayeb, A. M., Abu Talib, M., Sobhe Altayasinah, A. Z., & Dakalbab, F. (2024). Exploring 
the impact of ChatGPT: Conversational AI in education. Frontiers in Education, 9, 
1379796. https://doi.org/10.3389/feduc.2024.1379796 

Doshi, A. R., & Hauser, O. P. (2024). Generative AI enhances individual creativity but 
reduces the collective diversity of novel content. Science Advances, 10(28), eadn5290. 
https://doi.org/10.1126/sciadv.adn5290 

Elyakim P, V. A., Nata, B. A., Haris, M. A., Pradivta, M. A., & Ramadhan, M. R. (2025). 
Pengenalan Kecerdasan Buatan Dan Implementasi Chatbot Berbasis Ai Bagi Siswa Sma 
Swasta Tamansiswa Pematangsiantar. Jurnal Pengabdian Masyarakat Ilmu Komputer, 
2(2), 109–115. https://doi.org/10.70248/jpmik.v2i2.2423 

Əşrəfova, I . (2025). Education and Chatbots: New Opportunities for Teachers and 
Students. Journal of Azerbaijan Language and Education Studies, 2(2), 39–49. 
https://doi.org/10.69760/jales.2025001010 

Firman, F. (2018). Analisis Data dalam Penelitian Kualitatif. INA-Rxiv. 
https://doi.org/10.31227/osf.io/autbh 

Gentia, D., Sukarsa, I. M., & Wibawa, K. S. (2020). Rancang Bangun Chatbot Sebagai 
Penghubung Komunikasi Antara Aplikasi Line Messenger Dengan Telegram Messenger. 
Jurnal Ilmiah Merpati (Menara Penelitian Akademika Teknologi Informasi), 156. 
https://doi.org/10.24843/JIM.2020.v08.i03.p01 



 

                                                                        International Conference on Islamic Education and Instruction (ICIEI)         373 

 Ahmad Hallim Alqosasi, Heldy Ramadhan Putra P.  How do AI chatbots impact high school students ' 
creativity? A case study at SMA IT Insan Kamil Karanganyar    

Gurusinga, M. F., Ginting, S. B., Bukit, H. B., Manullang, H. F., & Tinambunan, T. R. (2025). 
Penerapan Artificial Intelligence dalam Meningkatkan Keterampilan Berbicara Bahasa 
Inggris Mahasiswa melalui Chatbot Interaktif di SMA Negeri 1 Deli Tua. Jurnal 
Pengabdian Masyarakat Putri Hijau, 5(2), 48–54. 
https://doi.org/10.36656/jpmph.v5i2.2265 

Hadid, S., Ramadhani, U., Dian Suari, S., & Eka Putri, A. G. (2024). Analisis Dampak 
Penggunaan Chatbot Ai Dalam Pembelajaran Di Kalangan Mahasiswa PGSD Universitas 
Jambi. Jurnal Pendidikan Terapan, 160–166. https://doi.org/10.61255/jupiter.v2i3.461 

Haristiani, N. (2019). Artificial Intelligence (AI) Chatbot as Language Learning Medium: 
An Inquiry. Journal of Physics: Conference Series, 1387(1), 012020. 
https://doi.org/10.1088/1742-6596/1387/1/012020 

Hia, S. A. (2023). Hubungan Motivasi Dengan Kreativitas Belajar Siswa Sma Negeri 2 
Hilimegai Tahun Pelajaran 2017/2018. Counseling For All (Jurnal Bimbingan Dan 
Konseling), 2(2), 39–51. https://doi.org/10.57094/jubikon.v2i2.693 

Hutabri, E., Fauzi, R., Yusran, Y., & Pratiwi, M. P. (2025). Perancangan Media Edukasi 
Interkatif Chatbot Berbasis AI Dalam Meningkatkan Pemahaman Materi Bahasa Inggris 
Siswa SMA. Jurnal Sains Informatika Terapan, 4(2), 252–257. 
https://doi.org/10.62357/jsit.v4i2.603 

Ilhami, M. W., Nurfajriani, W. V., Mahendra, A., Sirodj, R. A., & Afgani, M. W. (2024). 
Penerapan Metode Studi Kasus Dalam Penelitian Kualitatif. 
https://doi.org/10.5281/ZENODO.11180129 

Juanta, P., Fa, F., Alexa, H., Andrian, D., & Sesillya Nababan, V. (2024). Analisis Pengaruh 
Penggunaan Chatbot sebagai Asisten Pembelajaran AI terhadap Motivasi Belajar Siswa. 
Jurnal Inovasi Pendidikan Sains Dan Terapan (INTERN ), 3(1), 23–29. 
https://doi.org/10.58466/intern.v3i1.1557 

Juantara, M. A., Kusumadinata, A. A., & Fitriah, M. (2024). Pemanfaatan Aplikasi Artificial 
Intellegence (AI) dalam Informasi Berita. Karimah Tauhid, 3(5), 5324–5335. 
https://doi.org/10.30997/karimahtauhid.v3i5.13147 

Julius, K. S., Putri, N. H., Ibadi, A. A., Wynnemaida, V., Kirana, H. W. C., & Indrijati, H. (2024). 
AIGenducation: Dampak dan Strategi Menghadapi Revolusi Industri 5.0 pada Siswa 
Berbasis Value Expectancy Theory. Buletin Riset Psikologi Dan Kesehatan Mental 
(BRPKM), 4(2), 84–98. https://doi.org/10.20473/brpkm.v4i2.60523 

Khusna, A. H., Baiduri, B., & Pratama, A. (2022). Analisis Kreativitas Siswa Dalam 
Menyelesaikan Soal Open Ended Ditinjau Dari Kemampuan Metakognitif. AKSIOMA: 
Jurnal Program Studi Pendidikan Matematika, 11(1), 235. 
https://doi.org/10.24127/ajpm.v11i1.4470 

Kurniawan, H., W.U, A. S., & Tambunan, R. W. (2024). Potensi AI dalam Meningkatkan 
Kreativitas dan Literasi dalam Pembelajaran Bahasa Indonesia. JAMI: Jurnal Ahli Muda 
Indonesia, 5(1), 10–17. https://doi.org/10.46510/jami.v5i1.285 

Liliawati, M. W. (2011). Pembekalan Keterampilan Berpikir Kreatif Siswa Sma Melalui 
Pembelajaran Fisika Berbasis Masalah. Jurnal Pengajaran Matematika Dan Ilmu 
Pengetahuan Alam, 16(2), 93. https://doi.org/10.18269/jpmipa.v16i2.227 

Lindstrøm, C. (2021). The Pedagogical Power of Wonder Questions. The Physics Teacher, 
59(4), 275–277. https://doi.org/10.1119/10.0004156 



 

                                                                        International Conference on Islamic Education and Instruction (ICIEI)         374 

 Ahmad Hallim Alqosasi, Heldy Ramadhan Putra P.  How do AI chatbots impact high school students ' 
creativity? A case study at SMA IT Insan Kamil Karanganyar    

Mahrunnisya, D. (2023). Keterampilan Pembelajar Di Abad Ke-21. JUPENJI : Jurnal 
Pendidikan Jompa Indonesia, 2(1), 101–109. 
https://doi.org/10.57218/jupenji.Vol2.Iss1.598 

Mantau, B. A. K., & Talango, S. R. (2023). Pengintegrasian Keterampilan Abad 21 Dalam 
Proses Pembelajaran (Literature Review). Irfani, 19(1), 86–107. 
https://doi.org/10.30603/ir.v19i1.3897 

Mardhiyah, R. H., Aldriani, S. N. F., Chitta, F., & Zulfikar, M. R. (2021). Pentingnya 
Keterampilan Belajar di Abad 21 sebagai Tuntutan dalam Pengembangan Sumber Daya 
Manusia. Lectura : Jurnal Pendidikan, 12(1), 29–40. 
https://doi.org/10.31849/lectura.v12i1.5813 

Mulawarman, L., Alfiansyah, M. W., & Switrayana, I. N. (2025). Peran Artificial Intelligence 
Dalam Meningkatkan Kreativitas Wirausahawan Pemula. JAIM: Jurnal Aliansi Ilmu 
Multidisiplin, 1(1), 17–22. https://doi.org/10.63545/jaim.v1.i1.99 

Nahdi, D. S. (2019). Keterampilan Matematika Di Abad 21. Jurnal Cakrawala Pendas, 5(2). 
https://doi.org/10.31949/jcp.v5i2.1386 

Nugraha, S., Sunara Akbar, R., & Fahrury Romdendine, M. (2025). Tren Dan Pendekatan 
Dalam Pengembangan Chatbot Berbasis Ai: Systematic Literature Review. JATI (Jurnal 
Mahasiswa Teknik Informatika), 9(5), 7987–7994. 
https://doi.org/10.36040/jati.v9i5.14964 

Nurahma, G. A., & Hendriani, W. (2021). Tinjauan sistematis studi kasus dalam penelitian 
kualitatif. Mediapsi, 7(2), 119–129. https://doi.org/10.21776/ub.mps.2021.007.02.4 

Purwanitasari, L., Wardani, Y., Winarno, A., & Rahayu, W. P. (2025). Tren Riset Keterkaitan 
Kreativitas sebagai Katalisator Inovasi Produk dan Kewirausahaan: Systematic 
Literature Review. Jurnal Riset Multidisiplin Edukasi, 2(5), 65–82. 
https://doi.org/10.71282/jurmie.v2i5.265 

Qomaruddin, & Sa’diyah, H. (2024). Kajian Teoritis tentang Teknik Analisis Data dalam 
Penelitian Kualitatif: Perspektif Spradley, Miles dan Huberman. Journal of Management, 
Accounting, and Administration, 1(2), 77–84. https://doi.org/10.52620/jomaa.v1i2.93 

Ramadhina, N., Jason, F., Pratama, M. F., Raihan, L. A., Al Mufti, S., & Meranti, M. (2023). 
Dinamika Perubahan dalam Komunikasi Manusia di Era Teknologi Artificial Intelligence. 
Communicator Sphere, 3(2), 114–123. https://doi.org/10.55397/cps.v3i2.57 

Sawitri, D. (2025). Artificial Intelligence for a Digital Technology Smart Society in the Era 
of Society 5.0. Journal of Artificial Intelligence and Software Engineering (J-AISE), 5(1), 
135. https://doi.org/10.30811/jaise.v5i1.6441 

Siregar, I., Suryatik, & Muhammad Zulham Munthe. (2024). The Role of Artificial 
Intelligence (AI) in the Learning Process PGMI Students at STIT Al-Bukhary Labuhanbatu 
North Sumatra. Zeniusi Journal, 1(1). https://doi.org/10.70821/zj.v1i1.3 

Sucahyo, N., Usanto, U., & Sopian, A. (2023). Peran artificial intelegent terhadap 
peningkatan kreativitas siswa dengan menerapkan Projek Penguatan Profil Pelajar 
Pancasila. Abdimas Siliwangi, 6(3), 676–686. https://doi.org/10.22460/as.v6i3.18078 

Sugiyono. (2008). Metode Penelitian Kuantitatif, Kualitatif, dan R & D (19th ed.). Alfabeta. 

Sukma, G. D., Farisa, F. A., Amelia, L. K., Zahran, M. A., & Rozak, R. W. A. (2025). Pemahaman 
Pelajar Tentang Kecerdasan Buatan Dan Implikasinya Terhadap Literasi. Jurnal Jendela 
Pendidikan, 5(02), 212–223. https://doi.org/10.57008/jjp.v5i02.1293 



 

                                                                        International Conference on Islamic Education and Instruction (ICIEI)         375 

 Ahmad Hallim Alqosasi, Heldy Ramadhan Putra P.  How do AI chatbots impact high school students ' 
creativity? A case study at SMA IT Insan Kamil Karanganyar    

Supriatna, N. (2019). Pengembangan Kreativitas Imajinatif Abad Ke-21 Dalam 
Pembelajaran Sejarah. Historia: Jurnal Pendidik Dan Peneliti Sejarah, 2(2), 73. 
https://doi.org/10.17509/historia.v2i2.16629 

Suprihartini, Y., Rahayu, D. A., Utama, I. W. K., Suwarma, D. M., Marlina, M., & Irawan, I. 
(2025). Analisis Penggunaan Chatbot Berbasis Ai Sebagai Asisten Virtual Dalam 
Pembelajaran Daring. Jurnal Review Pendidikan Dan Pengajaran, 8(2), 4778–4784. 
https://doi.org/10.31004/jrpp.v8i2.44966 

Suta, P., Lan, X., Wu, B., Mongkolnam, P., & Chan, J. H. (2020). An Overview of Machine 
Learning in Chatbots. International Journal of Mechanical Engineering and Robotics 
Research, 502–510. https://doi.org/10.18178/ijmerr.9.4.502-510 

Torrance, E. P. (2012). Torrance Tests of Creative Thinking [Dataset]. 
https://doi.org/10.1037/t05532-000 

Usman, U., Kholisoh, S., Rahayu, S., Aulia, A., & Alta, A. A. P. (2025). Implikasi Kecerdasan 
Buatan (AI) terhadap Keterampilan Pembelajaran Abad 21. Journal Basicedu, 9(4), 1042–
1049. https://doi.org/10.31004/basicedu.v9i4.10263 

Van Der Zandt, L., Van Der Stappen, E., & Van Turnhout, K. (2021, July). Towards Real-Life 
Adoption of Conversational Interfaces: Exploring the Challenges in Designing Chatbots That 
Live up to User Expectations. 34th British HCI Conference. 
https://doi.org/10.14236/ewic/HCI2021.33 

Wahyudi, T. (2023). Studi Kasus Pengembangan dan Penggunaan Artificial Intelligence 
(AI) Sebagai Penunjang Kegiatan Masyarakat Indonesia. Indonesian Journal on Software 
Engineering (IJSE), 9(1), 28–32. https://doi.org/10.31294/ijse.v9i1.15631 

Wibowo, W., Harini, D., & Purnama Dw, A. N. (2020). Pengaruh Kreatifitas dan Motivasi 
terhadap Peluang Mahasiswa Memasuki Dunia Usaha. Syntax Idea, 2(4), 158. 
https://doi.org/10.36418/syntax-idea.v2i4.199 

Yunda, A. A., & Aliyah, S. (2025). Kreatifitas Gen Z dan Reinterpretasi Bahasa Arab: Peran 
AI dalam Proses Pembelajaran. Al-Tarbiyah : Jurnal Ilmu Pendidikan Islam, 3(2), 156–172. 
https://doi.org/10.59059/al-tarbiyah.v3i2.2242 

 


	Introduction
	Method
	Results
	How to improve student creativity?
	What is the difference between chatbots and AI?
	What role can AI chatbots play for students?
	How does the AI chatbot relate to creativity?
	The Impact of AI Chatbots on Fluency: Accelerating Early Ideation
	The Impact of AI Chatbots on Flexibility: Exploring Various Perspectives
	The impact of AI chatbots on originality: The focus of creativity
	Pedagogical Shift: Emphasizing Process

	Discussion
	The Paradox of Collective Originality
	Shift in AI Research Focus
	Pedagogical Implications and Limitations of the Study

	Conclusion
	Acknowledgements
	References

