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Abstract: The development of Artificial Intelligence (AI) in education has opened up opportunities for strengthening 
AI digital literacy and creative thinking skills among students. AI digital literacy includes understanding how AI works, 
the ethics of use, and utilization in various contexts, while creative thinking refers to the ability to generate innovative 
and original ideas. This study aims to explore the level of AI digital literacy and creative thinking skills among Xth 
grade high school students, using a descriptive method with proficiency tests and self-assessment questionnaires. 
The results showed that students' AI digital literacy level was low, with an average score of 56.94%, where students 
had difficulty in critically digesting information, recognizing the social impact of AI, using AI technology, and 
considering the ethical aspects of its use. In addition, students' creative thinking skills were also low, with an average 
score of 55.14%, especially in the aspects of originality of ideas, flexibility of thinking, and conceptual mapping. 
These findings highlight the need for the integration of an AI curriculum in education, the use of interactive AI tools, 
and the implementation of project-based learning models to improve students' AI digital literacy and creativity. In 
addition, learning environments that support exploration and positive feedback from teachers play an important role 
in creating optimal synergy between these two skills. Further research is needed to explore the limitations of AI in 
supporting creativity as well as the risks of technology dependency in the innovative thinking process. 
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INTRODUCTION 

Artificial Intelligence (AI) has developed rapidly in recent decades and is 
increasingly being integrated into various aspects of life, including education. The use 
of AI tools and methods enables the creation of complex digital learning environments 
that are individualized, flexible, inclusive, and engaging for students (Yuskovych-
Zhukovska et al., 2022). The use of AI technologies by learners provides various 
benefits that can improve the quality and outcomes of learning, regardless of age, level 
of academic success, social status, or financial condition (Srinivasa et al., 2022). 

The development of AI in education is also closely related to the vision of Society 
5.0, a concept that places technology as a solution to sustainably improve the quality 
of human life. The basic scheme of Society 5.0 is the collection of data from the “real 
world,” which is then processed by computers, with the results applied back to the real 
world (Deguchi et al., 2020). In the context of education, this concept requires 
individuals to have higher digital skills in order to optimally utilize technology (Smuts & 
Van der Merwe, 2022).  

One of the key competencies in this era is AI digital literacy, which is the ability 
to understand, use, evaluate, and utilize AI ethically and responsibly. Ng et al. (2021a) 
conceptualized AI digital literacy as an effort to educate students in acquiring basic 
concepts, skills, knowledge, and attitudes that do not require prior understanding. AI 
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digital literacy can be defined as the ability to understand basic AI techniques and 
concepts in various products and services (Burgsteiner et al., 2016). AI digital literacy 
includes not only a technical understanding of how AI works but also an awareness of 
its impact on society, education, and the ethical aspects of its use.  

The current trend in modern education is the individualization and personalization 
of learning. Individualization in the learning process refers to organizing a system of 
interaction between learners where the individual characteristics of each participant 
are maximally and effectively used (Osadcha et al., 2021). Individuals who have good 
AI digital literacy will be able to navigate the digital environment more critically, analyze 
AI-generated information, and utilize this technology productively in their daily lives 
(Naamati-Schneider & Alt, 2024). Therefore, AI digital literacy is not just a technical 
skill but also an important foundation for readiness to face changes in the Society 5.0 
era. 

In addition to AI digital literacy, creative thinking is also becoming an increasingly 
important skill in education. Creative thinking refers to the ability to generate new ideas, 
solve problems with innovative approaches, and see multiple possibilities in a situation 
(Runco & Jaeger, 2012). Utilizing AI in learning can support creativity by providing 
access to resources, interactive learning methods, and more exploratory learning 
experiences. 

Despite the increasing relevance of AI digital literacy, the lack of integration of 
this concept in the secondary education curriculum has a direct impact on students' 
preparedness for the digital world. Currently, the focus of education is still limited to 
basic digital literacy, such as computer and internet usage, without explicitly including 
an understanding of AI as a core competency (Chiu et al., 2022). As a result, many 
students lack critical skills in assessing AI-based information, do not understand how 
these technologies work, and are ill-prepared for the ethical challenges that arise from 
using AI in everyday life (Ng et al., 2021b). In addition, the lack of training for teachers 
in understanding and utilizing AI ethically is also a major obstacle in the development 
of AI digital literacy in schools. 

Teachers and schools have concerns that AI will reduce the level of students' 
creative thinking skills. In fact, AI digital literacy allows individuals to understand, 
explore, and utilize artificial intelligence as a tool in the creative thinking process (Long 
et al., 2021). AI not only helps in data analysis but also in stimulating new ideas, 
increasing the efficiency of concept exploration, and accelerating iterations in the 
creative process. 

The 21st century is an era where technology and information are developing at a 
rapid pace. Individuals who have creative thinking skills are more adaptable to change, 
seek innovative solutions, and face new challenges (Avcı & Yildiz Durak, 2023). 
Students who are taught to think creatively will be more motivated to learn. Students 
not only memorize information but also look for new ways to understand and use it in 
everyday life. 

The digital divide will widen further, causing an imbalance in students' readiness 
to enter an increasingly technology-driven workforce if not addressed immediately. 
Students who do not have an understanding of AI risk becoming mere passive users 
of technology without the creative ability to utilize it optimally. Furthermore, 
opportunities to generate solutions and creativity by utilizing technology cannot run 
optimally.  

Based on these issues, this study aims to explore the level of AI digital literacy 
and creative thinking skills in grade X high school students. The results of this study 
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are expected to provide new insights for schools, teachers, stakeholders, and the 
development of education in Indonesia, especially in AI technology-based learning and 
creativity in learning. 

 
METHOD 

This type of research is descriptive research to describe the initial ability of AI 
digital literacy and creative thinking skills of grade X students. This research was 
conducted in November 2024 at SMAN 6 Malang. The research subjects were classes 
X6, X7, and X9 of SMAN 6 Malang, which totaled 107 students. AI digital literacy was 
measured using 8 test items, each of which tested the dimensions of AI digital literacy. 
In addition to the test, researchers also used a self-assessment questionnaire 
consisting of 20 statements. The measurement of AI digital literacy refers to four 
dimensions that have been developed by Hwang et al. (2023). Meanwhile, in creative 
thinking skills, researchers used a 5-item test question that referred to the indicators 
of creative thinking skills according to Treffinger et al. (2002).  

The test questions that were tested focused on Biology subjects, especially the 
material of fungi and living things in the ecosystem. The results of the test questions 
and questionnaires done by students were triangulated with the results of the Biology 
teacher interview. The results of the interview were in the form of integration of AI digital 
literacy in learning to the level of students' creative thinking skills. The results of the 
study were analyzed in depth by the researcher to reveal the meaning in the form of 
data descriptions. 
 
RESULTS AND DISCUSSION 
Students' AI Digital Literacy 

The measurement of AI digital literacy skill level was carried out using a test in 
the form of questions developed based on descriptors guided by the sub-dimensions 
of AI digital literacy. The questions are distributed to students by scanning the QR 
Code that leads to the test questions. The questions that are done are then processed 
and grouped based on the category of AI digital literacy test questions. The following 
summary of the AI digital literacy test results is presented in Table 1. 

 

Table 1. Dimensions of students' AI digital literacy 

Sub-Dimension Descriptors 
Value 
(%) 

Description 

Critical comprehension 
ability 

Able to interpret and analyze 
the truth, objectivity, and 
information power of content 
presented by AI. 

52,33 Low 

The ability to recognize the 
social impact of artificial 
intelligence 

Able to analyze the 
implications of AI on society 
and the role of AI in human 
development. 
 

54,55 Low 

The ability to use artificial 
intelligence technology 

Able to effectively use and 
learn AI products and 
technologies. 
 

58,52 Low 
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Sub-Dimension Descriptors 
Value 
(%) 

Description 

Ethical behaviour ability Able to accept information 
produced by AI critically by 
considering ethical and moral 
aspects. 

62,38 Low 

Total 227,78  

Average 56,94 Low 

 

 
Figure 1. Bar graph of students' AI digital literacy knowledge results 

 

Based on the results of the students' AI digital literacy knowledge test, it shows 
that overall, the students' AI digital literacy level is still in the low category, with an 
average score of 56.94%. In the sub-dimension of the ability to critically digest 
information, students obtained a percentage of 52.33%. This shows that students still 
have difficulty in critically evaluating the information provided by AI. Meanwhile, in the 
sub-dimension of the ability to recognize the social impact of AI, students obtained a 
percentage of 54.55%.  

On the sub-dimension of the ability to use AI technology, students achieved a 
percentage of 58.52%. Although this value is slightly higher than the previous sub-
dimensions, it is still relatively low, which indicates that students are still less skilled in 
using and learning AI technology products effectively. In the last sub-dimension, the 
ability to behave ethically, students obtained a percentage of 62.38%. This sub-
dimension includes the ability to accept information generated by AI critically by 
considering ethical and moral aspects. Although this score is the highest among the 
other sub-dimensions, it is still in the low category.  

In addition to measuring using tests, researchers also used questionnaires to 
measure AI digital literacy attitudes. The results of the AI digital literacy attitude test 
are presented in Table 2. 

 

Table 2. Students' AI digital literacy attitude test results 

No. Statement 
Statement 

Form 
Value 
(%) 

Criteria 

1 If I have doubts about what the AI 
presents, I will look for more relevant 
information to learn more about it. 

+ 62,61 Good 

52.33

54.55

58.52

62.38

0 20 40 60 80 100

Critical comprehension ability

The ability to recognize the social impact of
artificial intelligence

The ability to use artificial intelligence
technology

Ethical behaviour ability

Score (%)
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No. Statement 
Statement 

Form 
Value 
(%) 

Criteria 

2 I do not believe the information presented 
by AI is always correct. 

+ 54,76 Good enough 

3 When in doubt about the information 
provided by AI, I will check its veracity 
through other sources. 

+ 54,01 Good enough 

4 I can evaluate whether the content 
suggested by the AI presents a 
balanced/unbiased point of view. 

+ 62,99 Good enough 

5 I understand how to check the accuracy 
of the content provided by AI. 

+ 49,90 Low 

6 I think AI technology is very important in 
my life. 

+ 47,47 Low 

7 I know how fast AI can accomplish a task. + 52,89 Low 
8 Although AI is constantly evolving, I 

believe it cannot replace humans. 
+ 51,40 Low 

9 I think everyone needs AI skills. + 45,23 Low 

10 I think about the good and bad impacts 
that AI can have. 

+ 54,01 Good enough 

11 I can process the information or content I 
am looking for to produce something new. 

+ 45,23 Low 

12 I can use AI services independently. + 43,73 Low 

13 I can choose the AI service (platform) that 
suits me, depending on the situation. 

+ 46,72 Low 

14 I can use AI technology to solve learning 
and daily life problems. 

+ 42,99 Low 

15 I can use AI technology to find the 
information or content I need. 

+ 44,48 Low 

16 When using AI-based big data, I will 
ensure the legality and reliability of the 
information generated. 

+ 41,68 Low 

17 Whether or not I follow AI's 
recommendations, I can consider who is 
responsible for the consequences of my 
choices. 

+ 49,90 Low 

18 Whether or not I accept AI's 
recommendations, I take responsibility for 
the impact of my choices. 

+ 50,46 Low 

19 I fully consider the viewpoints of others 
when sharing the information I have 
gathered. 

+ 42,61 Low 

20 I have standards to distinguish between 
content that is good to share and content 
that is normal. 

+ 42,24 Low 

 Total 985,31  

 Average 49,26 Low 
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The results of the student AI digital literacy attitude questionnaire show that, in 
general, students' attitudes towards AI digital literacy are still in the low category, with 
an average score of 49.26%. However, there are some aspects that show a positive 
attitude, including the ability of students to seek further information when in doubt about 
what is presented by AI at 62.61% and the ability to evaluate whether the content 
suggested by AI displays a balanced point of view with a percentage of 62.99%. 
However, other statements, such as understanding how to check the accuracy of AI 
content (49.90%), belief in the importance of AI in life (47.47%), and ability to use AI 
technology to solve problems (42.99%), are still in the low category. This indicates that 
students still lack confidence and skill in utilizing AI technology. 

On the other hand, students' attitudes toward the impact and responsibility of AI 
use also need to be improved. Although some students think about the good and bad 
impacts of AI (54.01%) and take responsibility for the consequences of their choices 
(50.46%), most are still lacking in ensuring the legality and reliability of AI-generated 
information (41.68%) as well as considering others' viewpoints when sharing 
information (42.61%). Overall, these results indicate that students still need to improve 
their understanding, skills, and ethical awareness in interacting with AI technologies. 

The low score of students in student digital literacy is evidenced by the test results 
of the question test and self-assessment questionnaire, which get a score of 56.94% 
(low) and 49.26% (low), respectively. These results indicate that AI digital literacy is a 
serious concern to immediately take wise solutions. Moreover, digital learning also 
requires teachers and students to be ready. One of them is the skill for students in 
using AI tools. The level of AI Digital Literacy in students refers to their skills in 
understanding, utilizing, assessing AI technology effectively and with critical thinking.  

The results of interviews with subject teachers also mentioned that students are 
familiar with AI technologies, such as chatGPT and Gemini. However, they sometimes 
take results from AI chatbots without verifying them first. Subject teachers are also 
concerned if students rely too much on the results of AI technology. A study by Perrotta 
& Selwyn (2020) found that most students have a basic understanding of what AI is, 
but a deep understanding of how AI works is limited. Students tend to associate AI with 
robots and automation but lack an understanding of AI's role in data analysis, pattern 
recognition, and decision-making (Luckin & Holmes, 2016). 

Students' ability to utilize AI tools for learning or productivity purposes is still low; 
this is because schools and teachers have not integrated AI into learning. Interviews 
with subject teachers also revealed that they are quite cautious in the application of AI 
for students because teachers are worried that students will become dependent on AI. 
Chiu & Chai's (2020) research also showed that teachers have concerns about the use 
of AI in education and have problems integrating it into lessons. Students tend to 
believe that AI is a neutral technology, without realizing that AI can produce bias and 
needs verification on credible sources by its users (Cukurova et al., 2020).  

The low level of AI mastery among students emphasizes the importance of 
integrating AI curriculum in formal education to improve students' AI digital literacy. A 
well-designed educational program can help students understand AI concepts, 
develop practical skills, and increase ethical awareness. 
 

Students' Creative Thinking Skills 
As one of the important 21st-century skills possessed by students, researchers 

want to know the extent of students' thinking skills by using creative thinking skills test 
questions. The test question consists of 5 items, each of which measures the existing 
indicators by referring to the indicators of creative thinking skills. 
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Table 7. Student creative thinking skills test results 

Indicators Test Indicator 
Value 
(%) 

Category 

Fluency Able to create ideas to solve problems. 60,93 Simply 
Flexibility Able to create and apply several alternative 

ideas that vary from various points of view to 
solve problems. 

54,01 Less 

Originality Able to think originally in creating new and 
unique ideas. 

46,54 Very Poor 

elaboration Able to explain ideas in detail and specifically. 57,75 Less 
metaphoral 
thinking 

Able to use comparisons or analogies to 
make new connections. 

56,44 Less 

Total 275,70  

Average 55,14 Less 
 

 
Figure 2. Bar diagram of student creative thinking skills results 

 

The data results in Table 3 show that the average student's ability to think 
creatively is still in the insufficient category, with a percentage of 55.14%. Based on 
the indicators measured, fluency reached 60.93% with a sufficient category as well as 
being the highest indicator among other indicators. Meanwhile, the originality indicator 
obtained a percentage of 46.54% and became the lowest percentage in the skill 
indicators possessed by students. 

 The other three indicators, namely the flexibility indicator (54.01%), elaboration 
(57.75%), and metaphorical thinking, amounted to 56.44%. These three categories fall 
into the less category. Overall, these results show that students still face challenges in 
developing creative thinking skills, especially in terms of generating original ideas, 
being flexible, and being able to explain ideas in detail, so further efforts are needed 
to improve students' creative thinking skills, especially in aspects that are still weak. 

Creative thinking is the cognitive ability of students to generate new, original, and 
useful ideas in solving problems or creating something innovative. This skill involves 
divergent (generating various solutions or ideas) and convergent (choosing the best 
solution) thinking processes. Creative thinking is not only limited to the arts, but is also 
very important in science, technology and other fields. 

The results of the test questions, supported by in-depth interviews, show that the 
level of students' creative thinking skills is still in the “less” category. Low creative 
thinking skills are caused by several factors, such as an environment that is less 
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supportive of exploration and less space for students to develop their creativity. A 
learning environment that is open and does not pressure students tends to encourage 
the emergence of creative ideas. In addition, the application of learning models that 
emphasize problem-based learning (PBL) or project-based learning (PjBL) or a 
combination of models, such as problem-oriented project-based learning (POPBL), 
can stimulate students to think creatively (Francisco et al., 2024; Komalasari et al., 
2024). 

The role of the teacher in providing positive feedback and encouraging students 
to think freely is very important. Intrinsically motivated students tend to be more 
creative as they are more motivated to explore ideas. Skills such as attention, and 
problem solving also affect creativity.  

 

Relationship between AI Digital Literacy and Creative Thinking Skills 
AI digital literacy refers to an individual's ability to understand, use, and evaluate 

AI technologies effectively and critically. These skills include an understanding of how 
AI works, the ethics of its use, and the ability to utilize AI-based technologies in various 
contexts (Hwang et al., 2023). On the other hand, creative thinking skills involve the 
ability to generate new, original, and useful ideas. These two variables are interrelated 
as AI digital literacy can be a supporting tool to enhance creativity, while creative 
thinking skills can help individuals utilize AI more innovatively. Runco & Jaeger (2012) 
argue that creativity is not only innate but can also be enhanced with the right skills 
and tools. AI as a creative tool can provide a new stimulus in the creative thinking 
process, in line with research findings showing that AI helps individuals explore new 
perspectives. 

Proficiency in AI digital literacy can expand creative thinking capacity by providing 
tools and platforms that enable the exploration of new ideas. For example, AI tools 
such as ChatGPT, Gemini, QuickChat, and Microsoft Copilot can be used to generate 
creative content, design innovative solutions, or even solve complex problems in the 
form of generative text. An understanding of AI allows individuals to think critically 
about the limits and potential of this technology, which in turn encourages innovation 
(Markauskaite et al., 2022). 

The relationship between AI digital literacy and creative thinking skills can also 
be dynamic. High AI digital literacy does not necessarily guarantee increased creativity 
if individuals lack divergent thinking skills or cognitive flexibility. Conversely, individuals 
with strong creative thinking skills but who lack AI digital literacy may struggle to utilize 
the full potential of these technologies (Junaedi et al., 2024). Therefore, integration 
between these two skills is important to create optimal synergy.  

AI digital literacy can also be a catalyst for improving creative thinking skills. For 
example, in a study conducted by students who used AI tools to design science 
projects showed significant improvements in their ability to generate original ideas and 
develop innovative solutions. These students reported that AI tools helped them look 
at problems from different perspectives and explore possibilities that were previously 
unthinkable. Giuggioli & Pellegrini (2022) found that the use of AI-based technologies 
in learning and project design can improve cognitive flexibility and divergent thinking 
skills. This supports the finding that AI enables students to generate original and 
innovative ideas. 

 However, the findings revealed that a lack of understanding about the ethics and 
limitations of AI can hinder individual creativity. For example, some participants 
admitted to feeling apprehensive about using AI tools for fear of producing unoriginal 
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work or violating copyright. This suggests that comprehensive AI digital literacy, 
including an understanding of ethical aspects, is essential to support creativity. 

Research by Marrone et al. (2022) found that most students reported that while 
AI can never match human creativity, it can certainly help them develop their creativity. 
Learning environments that support experimentation with AI can enhance creativity. 
Students who have better AI digital literacy tend to be more creative in completing 
tasks, and it is possible to explore new ideas and increase efficiency in the creative 
process. The use of AI in education found that the utilization of AI in the exploration of 
ideas can encourage student creativity, especially in project-based tasks. 

 

Implications 
Students' low scores in digital literacy, especially AI digital literacy, is a serious 

concern that demands a wise solution, considering that digital learning requires 
teacher and student readiness. The results of this study show that while students have 
a basic understanding of AI, there is limited in-depth understanding of how AI works, 
its ethical implications, and its utilization for productivity. AI digital literacy and creative 
thinking skills are essential 21st-century skills that every student needs to have in the 
face of technological development. These two skills are interrelated, where AI digital 
literacy can be a supporting tool to enhance creativity, while creative thinking skills 
enable innovative utilization of AI. The integration of a well-designed AI curriculum, the 
use of interactive AI tools, and the implementation of project-based learning models 
can be solutions to improve students' AI digital literacy and creative thinking skills. A 
learning environment that supports exploration, positive feedback from teachers, and 
students' intrinsic motivation also plays an important role in creating optimal synergy 
between these two skills. 

This study opens up a range of opportunities for further research, particularly in 
understanding how the level of AI digital literacy at beginner, intermediate, and 
advanced levels can influence individual creativity. In addition, it is important to explore 
the extent to which AI can contribute to enhancing creativity in professional contexts 
compared to education, given the different needs and dynamics in the two domains. 
Furthermore, research on the same topic also needs to examine the limitations of AI 
in enhancing human creativity as well as the potential risks of stunting creativity, 
especially due to over-reliance on this technology in the innovative thinking process. 
 
CONCLUSION 

The low AI digital literacy and creative thinking skills of high school students pose 
a serious challenge in the digital learning era. This study shows that students have a 
basic understanding of AI, but there is limited in-depth understanding of how AI works, 
ethical implications, and utilization for productivity. Students' creative thinking skills are 
also still low, especially in generating original and flexible ideas. These two skills are 
interrelated, where AI digital literacy can support creativity, while creative thinking skills 
enable innovative utilization of AI. AI curriculum integration, the use of interactive AI 
tools, and project-based learning models can be solutions to improve both of these 
skills. Learning environments that support exploration and positive feedback from 
teachers are also important to create optimal synergy. 
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