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technique used is purposive random sampling. This study uses a quantitative approach with
a descriptive type of research and is included in the category of non-experimental research.
The data collection technique used a questionnaire survey. Data analysis uses descriptive
statistical analysis techniques. The results of the study indicate that science education
students at faculty of teacher training and education UNS have a very positive view of the
use of Al in lectures. A good level of Al literacy allows for the use of diverse Al among
Science education students of faculty of teacher training and education UNS science education. The use of
this technological advancement is to help in lectures and in preparing for learning in the
classroom. The use of Al with many conveniences does not escape the impact received,
such as data bias and the absence of accurate references, making it necessary for faculty of
teacher training and education UNS science education students to anticipate it. Wise use is
necessary to continue to take advantage of these technological advancements that are and
will continue to evolve. This research is expected to be a reference and evaluation material
for students, especially education students who are also prospective educators in the future.
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1. Introduction

Rapid advances in technology and science have propelled humanity into the digital age (Sasmita,
2020). Digitalization has entered all aspects of human life, with the rapid shift in information and
communication changing people's perspectives and ways of interacting. APJIl (2024), data shows
that of Indonesia's total population of 278,696,200 in 2023, 221,563,479 people or 79.50% are
internet users, an increase of 1.31% from the previous year. The duration of internet use has also
intensified, with usage of more than 10 hours increasing significantly by 4.28% from 7.14% in 2023,
indicating the increasing intensity of digital technology use, including as a learning medium in the
era of education 4.0 (Gontina & Asyhar, 2023).

One of the rapidly developing technologies is artificial intelligence (Al), which is a technology
that enables computer systems to think or work intelligently like humans (Bajaj & Sharma, 2018).
APJII (2024), data shows that the second highest use of Al services is in the field of education with a
percentage of 5.40%, in line with UNESCO's mission to introduce Al to improve the quality of
education in accordance with 21st century thinking skills (Gunawan et al., 2021). In the context of
higher education, the use of Al is increasingly popular among students (Nabila et al., 2024). This has
created a significantly changing educational paradigm (Jamal, 2023).

The Science Education Study Program at Faculty of Teacher Training and Education UNS carries
a vision of developing science and technology to produce science education graduates with a global
perspective who are able to adapt to current technological developments. Students of the Science
Education Study Program have unique characteristics as prospective educators who must master
both scientific content and pedagogy. They are not only required to understand science concepts in
depth butalso to be able to integrate technology into learning. Initial observations show that students
have utilized various artificial intelligence applications to support the completion of their academic
assignments, but it is not yet known to what extent they utilize Al and how they use it in various
courses.
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Although Al provides various conveniences, its use in an academic context also poses challenges
such as excessive dependence that can reduce critical thinking skills, concerns about the originality
of academic work, and the potential for plagiarism. In the context of prospective teachers,
understanding the ethics of Al use is very important because they will be role models for future
students. Based on this, research entitled “Analysis of the Use of Artificial Intelligence (Al) in Lectures
of Science Education Students Faculty of Teacher Training and Education UNS” needs to be conducted
using a descriptive quantitative approach to provide an accurate and comprehensive picture of the
conditions of Al use in the context of higher education, particularly in science education study
programs.

2. Method

The type of research used is quantitative descriptive. Quantitative descriptive research that is
oriented to analyze data by describing the information that has been obtained. According to Sugiyono
(2023), quantitative descriptiveness is consistent with research variables, focusing on the
phenomenon that occurs, and data results in the form of meaningful numbers. This research is
survey-based using questionnaires assisted by kuesio.

This research was conducted in June 2025. This study provides an overview of the views of
faculty of teacher training and education UNS science education students towards Artificial
Intelligence (AI) in their lectures. The population in this study is the 2021-2024 batch of faculty of
teacher training and education UNS SCIENCE education students. Purposive random sampling was
used to determine the sample in this study. The category of respondents is science education
students of faculty of teacher training and education UNS class of 2021-2024 and know and/or use
Al in lectures and learning. The sample in this study amounted to 192 students out of 339 students.
This study uses questionnaire data collection techniques. The questionnaire was made using the
online quiz website with primary sources or directly to the intended respondents, namely students
of science education faculty of teacher training and education UNS. This study uses a likert scale with
5 scales for the collection of data on the variables of Al Literacy, Al Utilization, and Ethics and Legality
of Al use.

The research procedure consists of several stages, namely the preparation stage which includes
the preparation of instruments and instrument trials. The implementation stage includes data
collection by providing questionnaires assisted by kuesio to faculty of teacher training and education
UNS science education students. The final stage includes analyzing student or respondent answers
and describing them. Data analysis uses descriptive statistics, namely the data obtained is described
and depicted of the results data without the intention of making generalized conclusions is
descriptive statistics.

3. Results and Discussion

3.1. Al Literacy

The level of Al literacy of faculty of teacher training and education UNS Science Education
students is analyzed through several main indicators, as summarized in Table 1.

Table 1. Al Literacy of science education students faculty of teacher training and education
UNS

Item SIS TS R S SS
I understand the concepts of Al including machine learning, neural networks and data 0 11 62 107 12
processing

I know relevant Al to support its productivity (such as Al for lab simulations or Al for 0 2 25 120 45
science analysis)

I understand the influence of Al on human feelings, so I can use this technology wisely by 2 4 15 128 43

prioritizing empathy and emotional intelligence
I learned about the security and compatibility of Al, including the potential risks thatan AI 0 5 33 127 27
system poses
I understand the use of Al and its accountability (such as where the data is obtained, 0 3 25 129 35
publication ethics when using the data obtained)

STS = Strongly disagree; TS = Disagree; R = Undecided; S = Agree; SS = Strongly agree
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The Al literacy of science education students of faculty of teacher training and education UNS is
relatively good when looking at the existing results. As seen in the table 1, 64% of students or as
many as 611 answers agreed with 5 statements related to Al literacy. 162 answers strongly agreed
in favor of this. 160 hesitant answers interpreted in the student's neutrality regarding Al literacy.
Only 25 answers disagree (2%) and 2 strongly disagree (0%) on this first aspect.

The understanding of science education students at faculty of teacher training and education
UNS regarding Artificial Intelligence (AI) enables them to make optimal use of technological advances
in accordance with their academic needs. With an awareness of ethical and emotional aspects,
students become wiser in using Al. They do not simply rely on the convenience it offers, but also
understand the risks involved. Good Al literacy shapes students' responsible attitude in utilizing Al
technology, enabling them to maintain integrity and ethics in all their academic activities. The
findings of this study are in line with several previous studies. Suwahyu et al.,, (2024), found that
students have good Al literacy, a high level of awareness, and fairly good utilization skills. In line with
this research, Simanjuntak et al., (2024), stated that the Al literacy of students in Indonesia is quite
good. Students agree that there is an increase in productivity and analytical skills with adequate Al
literacy.

Good Al literacy among faculty of teacher training and education UNS science education
students influences their ability to sort and select relevant Al platforms. When students have an
understanding of this technology, they will be more selective in determining which ones suit their
needs. This also reflects one aspect of Al literacy, namely knowledge of the appropriate platforms. It
is known that the Al platforms frequently used by faculty of teacher training and education UNS
science education students are ChatGPT, Gemini, Perplexity Al, Blackbox Al, Deepseek, Claude Al, etc.
The study also found that faculty of teacher training and education UNS science education students
use more than one Al application or Multi-Platform Usage. The popular combination used by students
is Chat GPT, Gemini, and Perplexity. Students use more than one Al platform to obtain more accurate
results through cross-verification of information, utilizing the advantages of each system, and
reducing dependence on a single Al source. This multi-platform approach reflects a more advanced
level of Al literacy, where students not only use Al as a simple tool but also develop effective
strategies in utilizing various Al sources to optimize their academic results.

3.2. Utilization of Al

The aspect of the use of Al in the learning process of Science Education students of faculty of
teacher training and education UNS is analyzed through several statements that reflect the use of Al
as an academic and learning tool. The distribution of respondents’ responses to each of these
statements is shown in Table 2.

Table 2. Utilization of Al of science education students faculty of teacher training and
education UNS

Item SIS TS R S SS
Al helps me find relevant references and literature 0 4 31 104 53
Al can be used to generate relevant writing ideas, and help me develop the writing (still 0 2 11 113 66

prioritizing the authenticity of the work)

Al can help me in creating writing, presentations and multimedia content efficiently 0 3 14 128 47
Al can help me create practice questions that are tailored to my learning needs 0 4 11 133 44
Al can explain difficult material concepts in a more understandable way (including the 0 4 22 124 42

validity of the source)
STS = Strongly disagree; TS = Disagree; R = Undecided; S = Agree; SS = Strongly agree

The next aspect is the use of Al. Based on the analysis of the five aspects of Al use, it can be
concluded that faculty of teacher training and education UNS science education students show a very
high and comprehensive level of Al use. Of the five statements presented, no student chose strongly
disagree on any point, indicating universal acceptance of the usefulness of Al in academic activities.
Overall, 602 responses or 63% agreed, 252 responses or 26% strongly agreed, 89 responses or 9%
were unsure, and only 17 responses or 2% disagreed with the five statements. This very positive
distribution of responses (89% positive responses) shows that Al has become an integral part of the
learning system for science education students.
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The capabilities of Al technology can also contribute to adjusting learning approaches to the
needs of students and realizing personalized learning (Robiul et al, 2023). This is particularly
relevant for science education students who will become educators, as they will be able to utilize Al
technology to create personalized and adaptive learning experiences for their future students. This
high level of Al utilization also shows that students have developed advanced Al literacy and practical
skills in integrating Al tools into their academic workflow. They do not only use Al as a passive tool,
but have developed a strategic approach in utilizing Al capabilities to improve their learning
outcomes and academic productivity.

Therefore, in response to the open-ended question regarding the use of Al, namely whether Al
will continue to be used by science education students at faculty of teacher training and education
UNS, who are also future educators, the results show that most students answered yes to the future
use of Al, with a total of 158 respondents. 12 respondents answered “maybe” with consideration of
the negative impacts but still considering the benefits of its use, which are also in line with
technological advances that will continue to develop. 22 respondents answered “no” by giving
reasons for the negative impacts of its use.

3.3. Ethics and Legality of the use of Al

The level of awareness of faculty of teacher training and education UNS Science Education
students towards the ethics and legality of using Al is shown in Table 3.

Table 3. Ethics and Legality of the use of Al of science education students faculty of teacher

training and education UNS
Item SIS TS R S SS
I realized that Al can provide inaccurate and unreferenced information 1 0 28 97 66
I realized that Al can provide biased data (unfair or discriminatory data against a group) 0 6 33 110 43
I realized that by using Al the data entered may be saved by Al, even when the account is 0 2 43 43 31
deleted

STS = Strongly disagree; TS = Disagree; R = Undecided; S = Agree; SS = Strongly agree

The final aspect is on the issue of ethics and legality of using Al. Based on the results of the
research in Table 3, students realize that Al can provide inaccurate and unreferenced information.
As many as 51% agreed, 34% said they strongly agreed, and 15% expressed hesitation. This shows
that the promised benefits in the use of Al do not close the awareness of faculty of teacher training
and education UNS science education students on the results of the answers received. The existence
of inaccurate information emphasizes the importance of an in-depth study of the responsible use of
Al in each field, to ensure that the use of Al in learning does not deviate from its main purpose
(Stojanov, 2023).

Students are aware that Al can provide biased data, as can be seen from the results that 57%
agree, 23% strongly agree, 17% express hesitation, and only 3% express their disagreement. This
shows the awareness of faculty of teacher training and education UNS science education students on
based data that may be received when using Al technology. The findings, stated that students
expressed their concerns about ethical and social issues of the use of Al, such as data bias, negative
impacts received, and existing privacy issues (Tampubolon et al., 2024).

A total of 61% said they agreed, 16% said they strongly agreed, and 22% expressed hesitation
in the awareness statement of stored Al data even when the account has been deleted. This shows
that faculty of teacher training and education UNS science education students are aware of data
storage or privacy in Al. Hasanah (2024), findings mention the potential for data privacy violations
when Al systems manage information.

Integration between technological advances and learning needs to be carried out (Nurhayati et
al,, 2024). The readiness, understanding, and trust of teachers or educators greatly determine the
success in the application of advances in Al technology in learning (Taufik & Rindaningsih, 2024).
Continuous professional development, in-depth training related to Al, ethical understanding, and
curriculum integration are steps that can be taken. As an education student as well as a prospective
educator, there are several ways to anticipate the impact of the use of Al that is received such as
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increasing technological literacy, teaching the ethics of its use, and guiding students to use Al as a
learning aid, not as a substitute for the critical thinking process. In fact, Al may be able to replace
educators in providing knowledge, but emotionally the role of educators is still very necessary.
Therefore, educators can prioritize the emotional development of students rather than just as a
transfer of knowledge. Educators can integrate Al simulation of science concepts, while still
conducting hands-on experiments in the classroom for learners to gain real-world experience and
practical skills. As an educator, you can also control students' work, crosscheck, review, and validity
tests.

The use of Artificial Intelligence by science education students as future educators is in line with
the need for them to be literate about this technological development. In accordance with the
discussion in "Al Will Transform Teaching and Learning. Let's Get it Right.", it explains that the
development of artificial intelligence technology will bring changes in the world of education,
educators are the vanguard in its proper and correct use (Chen, 2023). Chen et al.'s theory, in Xu &
Ouyang (2022), states that Artificial Intelligence in Education (AIEd) is a growing interdisciplinary
field by applying Al technology in learning and education, changing and promoting the design,
process, and assessment of learning.

3.4. Conclusion

This study was conducted with the aim of determining the use of Artificial Intelligence (AI)
among science education students at faculty of teacher training and education UNS. Based on the
results of the study, it can be concluded that science education students at faculty of teacher training
and education UNS have a very positive view of the use of Al in their lectures. In terms of Al literacy,
81% of students showed positive responses with a comprehensive understanding of basic Al
concepts, the ability to identify relevant tools for academic productivity, awareness of emotional
aspects and digital empathy, understanding of security and potential risks, and responsibility in the
use of Al This high level of Al literacy is supported by the diversity of Al applications used, with
ChatGPT being the most dominant (148 users), followed by Gemini (55 users), and various
specialized tools such as Perplexity and Virtual Lab Al, which demonstrate students' awareness of
specialized tools relevant to the academic needs of Science Education.

The use of Al in students' academic activities shows a very high level with 89% positive
responses. Students utilize Al comprehensively for reference and literature searches (82% positive
responses), generating ideas and developing writing (93% positive responses), creating
presentations and multimedia content (91% positive responses), creating practice questions (92%
positive responses), and explaining complex concepts (87% positive responses). This high level of
utilization shows that Al has become an integral part of the student learning system, with strategies
for using various advanced platforms to cross-check information and optimize academic results. A
total of 158 students agreed to continue using Al in the future, reflecting a high level of acceptance of
the integration of this technology into the educational process. Despite their positive views, students
also have a high awareness of the ethical and legal aspects of Al use. A total of 85% of students are
aware of the potential inaccuracy of Al information, 80% understand the risks of data bias, and 77%
are aware of privacy and data storage issues. This awareness demonstrates the maturity of students
in approaching Al technology in a responsible and balanced manner.

Author Contributions

All authors have equal contributions to the paper. All the authors have read and approved the
final manuscript.

Funding

No funding support was received.
Declaration of Conflicting Interests
The author declared no potential conflicts of interest with respect to the research, authorship,

and/or publication of this article.

References

38



Innovations in Science Education and Practice, 2(1), 2025, 34-39

APIJIL. (2024). Survey Penetrasi Internet Indonesia 2024 (Vol. 1). AP]Il: Asosiasi Penyelenggara Jasa Internet Indonesia.

Bajaj, R, & Sharma, V. (2018). Smart Education with artificial intelligence based determination of learning styles. Procedia
Computer Science, 132, 834-842. https://doi.org/10.1016/j.procs.2018.05.095

Chen, C. (2023, March 9). Al Will Transform Teaching and Learning. Let’s Get it Right. HAI: Human-Centered Artificial
Intelligence Stanford University. Al Will Transform Teaching and Learning. Let’s Get it Right

Gontina, W., & Asyhar, R. (2023). Dampak Artificial Intelligence terhadap Pembelajaran IPA/Fisika di Sekolah. Silampari Jurnal
Pendidikan Ilmu Fisika, 5(2), 238-250. https://doi.org/10.31540/sjpif.v5i2.2609

Gunawan, K. D. H,, Liliasari, L., Kaniawati, I., Setiawan, W., & Gunawan, K. (2021). Respon Guru dalam Mendesain Pembelajaran
IPA Terpadu Berbantu Intelligent Tutoring System: Evaluasi PPM untuk Peningkatan Kompetensi Guru. jurnal Widya
Laksmi: Jurnal Pengabdian Kepada Masyarakat, 1(1), 7-12. https://doi.org/10.59458/jwl.v1i1.2

Hasanah, U. (2024). Privasi Data dan Transparansi: Tantangan Etid dalam Penerapan Artificial Intelligence (Al) di Bidang
Akuntansi. Smart Goals: Jurnal Bisnis Digital Dan Manajemen, 1.

Jamal, A. (2023). The Role of Artificial Intelligence (AI) in Teacher Education: Opportunities & Challenges. IJRAR23A2629
International Journal of Research and Analytical Reviews. https://www.researchgate.net/publication/369384184

Nabila, N., Universitas, P., Ageng, S., Mayang, T., Rahmanita, A,, & Raharja, R. M. (2024). Adaptasi Penggunaan Artificial
Intelligence (Ai) Pada Mahasiswa. Prosiding Seminar Nasional Ilmu  Pendidikan, 1, 157-166.
https://doi.org/10.61132/prosemnasipi.v1i1.18

Nurhayati, Suliyem, M., Hanafi, 1., & Trianung Djoko Susanto, T. (2024). Integrasi Al dalam collaborative learning untuk
meningkatkan efektivitas pembelajaran. Academy of Education Journal, 15(1), 2685-4031.

Robiul, D., Arya, I, & Zakariyya, A. (2023). Manfaat Kecerdasan Buatan untuk Pendidikan. Jurnal Teknologi Komputer Dan
Informatika [, 2, 124-134.

Sasmita, R. S. (2020). Pemanfaatan Internet sebagai Sumber Belajar. jurnal Pendidikan Dan Konseling (JPDK), 2(1), 99-103.
https://doi.org/10.31004 /jpdk.v1i2.603

Simanjuntak, E., Ginting, P. T., Mei Nabel Pakpahan, R., & Joharis Lubis, M. (2024). Literasi Al Bagi Mahasiswa Indonesia dan
Menyelaraskan Pembelajaran dengan Model Eropa. https://doi.org/10.55606/jurripen.v4i1.4318

Stojanov, A. (2023). Learning with ChatGPT 3.5 as a more knowledgeable other: an autoethnographic study. International
Journal of Educational Technology in Higher Education, 20(1). https://doi.org/10.1186/s41239-023-00404-7

Sugiyono. (2023). Metode Penelitian Pendidikan (Kuantitatif, Kualitatif, Kombinasi, R&D dan Penelitian Tindakan). Alfabeta.

Suwahyu, I, Andrian Waratman, A., Adit Pratama, A., Kunci, K,, & Literasi Kecerdasan Buatan pada Mahasiswa Perguruan
Tinggi, P. (2024). Analisis Literasi Al Mahasiswa Pada Perguruan Tinggi. INTEC Journal: Information Technology
Education Journal, 3(1).

Tampubolon, S. H., Harianja, E., & Pardosi, G. V. (2024). Mohon Maaf atas Disrupsi Al: Persepsi Mahasiswa Terhadap
Kecerdasan Buatan Di Dunia Pendidikan dan Dunia Industri. Teaching and Learning Journal of Mandalika.
http://ojs.cahayamandalika.com/index.php/teacher

Taufik, [., & Rindaningsih, I. (2024). Pelatihan dan Pengembangan Guru Sebagai Sumber Daya Manusia Bidang Pendidikan di
Era Kecerdasan Buatan (Al). Management of Education: Jurnal Manajemen Pendidikan Islam, 10(1), 63-69.
https://doi.org/10.18592/moe.v10i1.12037

Xu, W., & Ouyang, F. (2022). The application of Al technologies in STEM education: a systematic review from 2011 to 2021. In
International Journal of STEM Education, 9(1). Springer Science and Business Media Deutschland GmbH.
https://doi.org/10.1186/s40594-022-00377-5

39



