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Abstract. GenAl has currently been widely integrated into learning in secondary schools, as it is considered to
provide the potential to enhance the learning experience for students. However, using GenAl in secondary school
settings remains controversial, as its benefits coexist with significant ethical, social, and educational challenges.
This review critically examines the role of GenAl in secondary school education, assessing current applications,
potential educational benefits, and unique challenges. Through the exploration of case studies and empirical
research, the researcher highlights key areas where GenAl can enhance learning while presenting possible
drawbacks and ethical dilemmas. The researcher concludes by suggesting guidelines for the responsible
integration of GenAl in secondary school education, aiming to capitalize on its potential while addressing critical
risks.
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1. BACKGROUND

The integration of Artificial Intelligence (Al) in education has sparked significant interest
and debate, especially as Generative Al (GenAl) tools capable of generating text, images, and
even coded solutions become more accessible to learners (Alier et al., 2024; Samala et al.,
2024). With the rapid development of Al in various sectors, educational institutions, especially
at the secondary school level, are at the forefront of considering the potential of GenAl as a
transformative educational tool (Gupta, 2024; Rashid et al., 2024). GenAl's potential to
personalize education, make learning more interactive and prepare students for a future
increasingly shaped by Al is exciting (Borah et al., 2024). However, these opportunities have
complexities that demand careful consideration.

As GenAl grows in popularity, educators and policymakers face pressing questions about
its appropriate and ethical use in high school settings. Unlike college students, who often have
more developed critical thinking and ethical reasoning skills, students in high school are in a
unique developmental stage that can make them particularly vulnerable to over-reliance on Al
(Lockey et al., 2021). There is growing concern that early and unsupervised exposure to GenAl
may hinder the development of independent thinking, creativity, and problem-solving skills
that are critical in the formative years (Cerioli & Laurenty, 2024). In addition, challenges
around academic integrity, data privacy, and accessibility add layers of complexity to its

implementation in secondary schools.
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In addition, disparities in access to Al resources raise important questions about
educational equity (Alasadi & Baiz, 2023). Schools with limited budgets and resources may
find it difficult to provide GenAl tools, potentially widening the existing digital divide and
putting certain student populations at a disadvantage. The increasing reliance on GenAl in
education also raises ethical questions regarding data privacy and Al biases, as GenAl models
are often trained with very large data sets that may contain embedded biases (Huang et al.,
2024; Yan et al., 2024). These biases, if not addressed, can inadvertently perpetuate harmful
stereotypes and influence young minds.

Given these challenges, it is imperative for educators, researchers, and policymakers to
critically evaluate the risks and benefits of GenAl in secondary schools (Arantes, 2024). This
article thoroughly examines these issues, offering insights into real-world applications of
GenAl, ethical and developmental implications, and long-term effects on learning outcomes.
By highlighting case studies, examining empirical evidence, and proposing practical
guidelines, this review seeks to build an informed foundation for the responsible integration of
GenAl in secondary school education.

This critical background underscores the importance of this article, which aims to guide
educators, policymakers, and researchers in harnessing the potential of GenAl while

safeguarding the educational and developmental needs of secondary school students.

2. METHOD

This article applies a structured scientific approach to critically assess the impact of
Generative Al (GenAl) on secondary school education. The research begins by defining core
issues, such as the potential for increased personalized learning, the risks of student dependence
on Al, and challenges around academic integrity, privacy, and equity (Nguyen et al., 2023).
Based on a comprehensive literature review, this research formulates a central hypothesis: that
GenAl can enhance engagement and personalization of learning, but can also inhibit
independent critical thinking and exacerbate the digital divide. Data from empirical studies,
case analyses, surveys, and policy reviews support this hypothesis, with quantitative and
qualitative methods used to assess the impact of GenAl on learning outcomes, ethical issues,
and the accessibility gap among students.

Through a synthesis of findings, this article discusses the educational benefits and
challenges of GenAl, providing evidence-based insights into how this technology affects the
learning environment in secondary schools. The discussion highlights positive outcomes, such

as increased engagement and skills preparation for future careers, while addressing risks,
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including over-reliance on Al, ethical dilemmas, and equity concerns. The article concludes
with practical recommendations for the responsible use of GenAl, suggesting policy guidelines
to ensure fair access, privacy protection, and support for teachers in encouraging critical
thinking. This concise yet rigorous approach offers a balanced view to guide educators and

policymakers in responsibly integrating GenAl into secondary school education (Samala et al.,

2024).

3. RESULTS AND DISCUSSION
Overview of GenAl Applications in High School Education

GenAl has been introduced into the high school curriculum in various forms (Chiu,
2023). GenAl tools such as ChatGPT and similar educational Al applications can act as virtual
tutors, providing personalized learning experiences tailored to individual student needs
(Karpouzis et al., 2024; Rashid et al., 2024). From writing assistance to generating creative
ideas, GenAl helps students with content creation, supporting them in developing essays,
reports, and creative projects (Lewis & Hart, 2024).

The GenAl app can simulate scientific experiments, assist in coding projects, and solve
complex math problems, giving students valuable insight into scientific and technical fields
(Y.-P. Cheng et al., 2024). GenAl can simulate conversation partners for language practice,
support grammar checks, and improve vocabulary acquisition, aiding foreign language
education (Law, 2024).

In arts education, GenAl allows students to experiment with creating digital art, music
composition, and other creative projects, expanding the traditional arts curriculum to include
digital media.

Educational Benefits of GenAl in a High School Environment

The integration of GenAl into high school education offers several potential benefits.
GenAl-powered tools can adapt to each student's learning pace and style, creating a more
personalized learning environment that can address individual challenges (Borah et al., 2024).

GenAl's interactive applications can increase student engagement by providing
immersive learning experiences (Ivanashko et al., 2024). The novelty of GenAl-driven tasks
can make learning more fun and engaging. Exposure to GenAl technology prepares students
for the future career landscape, especially when Al becomes an integral part of various sectors.
The experience also builds skills in digital literacy, critical thinking, and Al ethics (Ng et al.,
2022).
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GenAl can help teachers by grading assignments, tracking student progress, and even
creating teaching materials, thus allowing teachers to focus more on interactions with students
and less on administrative tasks (Giannakos et al., 2024).

Challenges and Risks Associated with the Use of GenAl in High School Education

Despite its benefits, the use of GenAl in high schools is fraught with challenges. One of
the most pressing issues is the risk of students using GenAl for academic dishonesty (Akkas et
al., 2024). GenAl can generate essays, answer questions, and complete assignments, making it
potentially misused for plagiarism and cheating (Giannakos et al., 2024).

Many GenAl tools require access to user data to function effectively. For high school
students, this raises significant concerns about data privacy, given the sensitivity of minors'
data and regulatory compliance.

There is a risk that students may become overly reliant on the GenAl tool, hindering their
ability to develop critical thinking and problem-solving skills independently (Yan et al., 2024).
The ease with which GenAl generates answers may inhibit deep learning and intellectual
endeavor (Akbar et al., 2024; Law, 2024).

Not all students have equal access to GenAl devices. This gap may widen the digital
divide, as students from less affluent backgrounds may not have the resources or infrastructure
to benefit from GenAl-enhanced learning (Olojede, 2024).

The use of Al to generate personalized content for minors raises ethical questions,
including the potential biasing influence generated by Al and the moral implications of
exposing young minds to advanced Al technology without adequate safeguards (McStay &
Risner, 2021).

Ethical and Psychological Implications of GenAl in Education

The ethical implications of using GenAl in education cannot be ignored, especially
regarding its impact on impressionable young minds. GenAl models may inadvertently
reproduce and propagate social biases present in their training data (Huang et al., 2024). For
high school students, exposure to biased content can shape perceptions and reinforce
stereotypes (Block et al., 2022).

Early and frequent exposure to Al tools can affect students' cognitive development and
their sense of confidence. Reliance on GenAl can weaken intrinsic motivation to learn and
reduce resilience in the face of challenging tasks (Hoernig et al., 2024).

Education is not just a transfer of information, but also a relational process. The use of
GenAl as a substitute for human interaction may reduce opportunities for meaningful teacher-

student relationships, which are crucial for social-emotional development. Several case studies
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highlight the mixed results of using GenAl in education. Teachers noted an over-reliance on
GenALl for brainstorming, suggesting a decline in students' original creativity (Rane et al., 2023;
Wang et al., 2023).

Another study of GenAl-assisted STEM learning showed increased engagement in
science experiments but also highlighted teacher concerns about students neglecting critical
thinking processes (Yoon et al., 2024). These case studies underscore the double-edged nature
of GenAl in education.

To maximize the benefits and minimize the risks associated with GenAl, educators and
policymakers should adopt responsible guidelines (Arantes, 2024). Schools should establish
policies on the acceptable use of GenAl, especially for assignments and exams, to prevent
academic misconduct (Rasul et al., 2024).

High school curricula should include lessons on Al ethics, equipping students with an
understanding of Al's capabilities, limitations, and moral considerations (George, 2023).
Teachers should encourage students to use GenAl as a complement rather than a substitute for
critical thinking, fostering resilience and intellectual curiosity (M. Cheng et al., 2022).

Schools and educational institutions should ensure that GenAl tools used in classrooms
comply with relevant data protection laws, protecting student data (Hoernig et al., 2024). To
prevent GenAl from exacerbating educational inequalities, schools should seek funding and
partnerships that make GenAl tools accessible to all students.

Continuous assessment of the impact of GenAl on learning outcomes and student well-
being will be critical for effective integration (Hauske & Bendel, 2024). Research should focus

on longitudinal studies to understand the long-term effects of using GenAl in education.

4. CONCLUSIONS AND SUGGESTIONS

While Generative Al (GenAl) presents transformative opportunities to improve high
school education through personalized learning, creative support, and skill development for
future careers, it also presents significant challenges that demand careful consideration. The
findings in this article underscore both the educational promise and potential pitfalls of GenAl,
revealing that while GenAl can enhance student engagement and provide a valuable resource,
its unchecked use can lead to over-reliance, privacy concerns, and ethical dilemmas, including
bias and academic integrity issues.

To utilize GenAl responsibly, educators and policymakers should establish clear
guidelines that promote equitable access, protect student data, and strengthen critical thinking

skills, ensuring GenAl serves as a tool that supports rather than replaces human agency and
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intellectual development. By taking a balanced and ethical approach to GenAl integration,
schools can better prepare students not only for an Al-driven future, but also to become

thoughtful, resilient, and ethically-minded individuals.

REFERENCES

Akbar, K., Nyika, F. D., & Mbonye, V. (2024). Revolutionizing Creative Education (pp. 311—
334). https://doi.org/10.4018/979-8-3693-2418-9.ch012

Akkas, O. M., Tosun, C., & Gokeearslan, S. (2024). Artificial Intelligence (Al) and Cheating
(pp. 182-199). https://doi.org/10.4018/979-8-3693-1351-0.ch009

Alasadi, E. A., & Baiz, C. R. (2023). Generative Al in Education and Research: Opportunities,
Concerns, and Solutions. Journal of Chemical Education, 100(8), 2965-2971.
https://doi.org/10.1021/acs.jchemed.3¢00323

Alier, M., Garcia-Penalvo, F.-J., & Camba, J. D. (2024). Generative Artificial Intelligence in
Education: From Deceptive to Disruptive. International Journal of Interactive
Multimedia and Artificial Intelligence, 8(5), 5.
https://doi.org/10.9781/ijimai.2024.02.011

Arantes, J. A. (2024). Redefining Classroom Readiness (pp. 78-92).
https://doi.org/10.4018/979-8-3693-0240-8.ch005

Block, K., Gonzalez, A. M., Choi, C. J. X., Wong, Z. C., Schmader, T., & Baron, A. S. (2022).
Exposure to Stereotype-Relevant Stories Shapes Children's Implicit Gender Stereotypes.
PLOS ONE, 17(8), €0271396. https://doi.org/10.1371/journal.pone.0271396

Borah, A. R., T N, N., & Gupta, S. (2024). Improved Learning Based on GenAl. 2024 2nd
International Conference on Intelligent Data Communication Technologies and Internet
of Things (IDCIoT), 1527-1532. https://doi.org/10.1109/IDCI0T59759.2024.10467943

Cerioli, M. N., & Laurenty, O. M. (2024). The Future of Child Development in the Al Era.
Cross-Disciplinary Perspectives Between Al and Child Development Experts. Computer
Science. https://doi.org/10.48550/arXiv.2405.19275

Cheng, M., Adekola, O., Albia, J., & Cai, S. (2022). Employability In Higher Education: A
Review of Key Stakeholders' Perspectives. Higher Education Evaluation and
Development, 16(1), 16-31. https://doi.org/10.1108/HEED-03-2021-0025

Cheng, Y.-P., Pedaste, M., Bardone, E., & Huang, Y.-M. (Eds.). (2024). Innovative
Technologies and Learning (Vol. 14785). Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-65881-5

Chiu, T. K. F. (2023). The impact of Generative Al (GenAl) on practices, policies and research
direction in education: a case of ChatGPT and Midjourney. Interactive Learning
Environments, 1-17. https://doi.org/10.1080/10494820.2023.2253861

George, A. S. (2023). Preparing Students for an AI-Driven World: Rethinking Curriculum and
Pedagogy in the Age of Artificial Intelligence. Partners Universal Innovative Research
Publication, 1(2), 112—136. https://doi.org/10.5281/zenodo.10245675

58 POLYGON - VOLUME. 3 NOMOR. 3 MEI 2025


https://doi.org/10.4018/979-8-3693-2418-9.ch012
https://doi.org/10.4018/979-8-3693-1351-0.ch009
https://doi.org/10.1021/acs.jchemed.3c00323
https://doi.org/10.9781/ijimai.2024.02.011
https://doi.org/10.4018/979-8-3693-0240-8.ch005
https://doi.org/10.1371/journal.pone.0271396
https://doi.org/10.1109/IDCIoT59759.2024.10467943
https://doi.org/10.48550/arXiv.2405.19275
https://doi.org/10.1108/HEED-03-2021-0025
https://doi.org/10.1007/978-3-031-65881-5
https://doi.org/10.1080/10494820.2023.2253861
https://doi.org/10.5281/zenodo.10245675

e-ISSN: 3046-5419; p-ISSN: 3032-6249, Hal 53-60

Giannakos, M., Azevedo, R., Brusilovsky, P., Cukurova, M., Dimitriadis, Y., Hernandez-Leo,
D., Jarveld, S., Mavrikis, M., & Rienties, B. (2024). The Promise and Challenges of
Generative Al in Education. Behaviour & Information Technology, 1-27.
https://doi.org/10.1080/0144929X.2024.2394886

Gupta, C. P. (2024). Transformative Potential of Artificial Intelligence in Education. 2024 15th
International Conference on Computing Communication and Networking Technologies
(ICCCNT), 1-5. https://doi.org/10.1109/ICCCNT61001.2024.10725024

Hauske, S., & Bendel, O. (2024). How Can GenAl Foster Well-being in Self-regulated
Learning? Proceedings of the AAAI Symposium Series, 3(1), 354-361.
https://doi.org/10.1609/aaaiss.v3il1.31234

Hoernig, S., Ilharco, A., Pereira, P. T., & Pereira, R. (2024). Generative Al and Higher
Education: Challenges and Opportunities.

Huang, K., Huang, J., & Catteddu, D. (2024). GenAl Data Security (pp. 133-162).
https://doi.org/10.1007/978-3-031-54252-7 5

Karpouzis, K., Pantazatos, D., Touki, J., & Meli, K. (2024). Tailoring Education with GenAl:
A New Horizon in Lesson Planning. Computer Science.

Law, L. (2024). Application of Generative Artificial Intelligence (GenAl) in Language
Teaching and Learning: A Scoping Literature Review. Computers and Education Open,
6, 100174. https://doi.org/10.1016/j.cac0.2024.100174

Lewis, K. M. B, & Hart, C. J. (2024). Finding Time for Creativity in Higher Education Writing
Through Generative Al (pp. 47—68). https://doi.org/10.4018/979-8-3693-2418-9.ch003

Lockey, S., Gillespie, N., Holm, D., & Someh, I. A. (2021). A Review of Trust in Artificial
Intelligence: Challenges, Vulnerabilities and Future Directions.
https://hdl.handle.net/10125/71284

McStay, A., & Risner, G. (2021). Emotional Artificial Intelligence in Children's Toys and
Devices: Ethics, Governance and Practical Remedies. Big Data & Society, 8(1), 1-16.
https://doi.org/10.1177/2053951721994877

Ng, D. T. K., Luo, W., Chan, H. M. Y., & Chu, S. K. W. (2022). Using Digital Story Writing
as A Pedagogy to Develop Al Literacy Among Primary Students. Computers and
Education: Artificial Intelligence, 3, 100054.
https://doi.org/10.1016/j.caeai.2022.100054

Nguyen, A., Ngo, H. N., Hong, Y., Dang, B., & Nguyen, B.-P. T. (2023). Ethical Principles
for Artificial Intelligence in Education. Education and Information Technologies, 28(4),
4221-4241. https://doi.org/10.1007/s10639-022-11316-w

Olojede, H. T. (2024). Techno-solutionism a Fact or Farce? A Critical Assessment of GenAl
in Open and Distance Education. Journal of Ethics in Higher Education, 4, 193-216.
https://doi.org/10.26034/fr.jehe.2024.5963

Rane, N., Choudhary, S., & Rane, J. (2023). Education 4.0 and 5.0: Integrating Artificial
Intelligence (AI) for Personalized and Adaptive Learning. SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.4638365



https://doi.org/10.1080/0144929X.2024.2394886
https://doi.org/10.1109/ICCCNT61001.2024.10725024
https://doi.org/10.1609/aaaiss.v3i1.31234
https://doi.org/10.1007/978-3-031-54252-7_5
https://doi.org/10.1016/j.caeo.2024.100174
https://hdl.handle.net/10125/71284
https://doi.org/10.1177/2053951721994877
https://doi.org/10.1016/j.caeai.2022.100054
https://doi.org/10.1007/s10639-022-11316-w
https://doi.org/10.26034/fr.jehe.2024.5963
https://doi.org/10.2139/ssrn.4638365

A Critical Review of GenAl Use in High School Students

Rashid, F. S., Duong-Trung, N., & Pinkwart, N. (2024). Generative Al in Education: Technical
Foundations, Applications, and Challenges. https://doi.org/10.5772/intechopen. 1005402

Rasul, T., Nair, S., Kalendra, D., Balaji, M. S., Santini, F. de O., Ladeira, W. J., Rather, R. A.,
Yasin, N., Rodriguez, R. V., Kokkalis, P., Murad, M. W., & Hossain, M. U. (2024).
Enhancing Academic Integrity Among Students in GenAl Era:A Holistic Framework.
The International Journal of Management Education, 22(3), 101041.
https://doi.org/10.1016/j.ijme.2024.101041

Samala, A. D., Rawas, S., Wang, T., Reed, J. M., Kim, J., Howard, N.-J., & Ertz, M. (2024).
Unveiling the Landscape of Generative Artificial Intelligence in Education: A

Comprehensive Taxonomy of Applications, Challenges, and Future Prospects. Education
and Information Technologies. https://doi.org/10.1007/s10639-024-12936-0

Ivanashko, O., Kozak, A., Khysh, T., & Honchar, K. (2024). The Role of Artificial Intelligence
in Shaping the Future of Education: Opportunities and Challenges. Futurity Education,
126-146. https://doi.org/10.57125/FED.2024.03.25.08

Wang, Y., Pan, Y., Yan, M., Su, Z., & Luan, T. H. (2023). A Survey on ChatGPT: Al-
Generated Contents, Challenges, and Solutions. IEEE Open Journal of the Computer
Society, 4, 280-302. https://doi.org/10.1109/0JCS.2023.3300321

Yan, L., Greiff, S., Teuber, Z., & Gasevi¢, D. (2024). Promises and Challenges of Generative
Artificial Intelligence for Human Learning. Nature Human Behaviour, 8(10), 1839—
1850. https://doi.org/10.1038/s41562-024-02004-5

Yoon, H., Hwang, J., Lee, K., Roh, K. H., & Kwon, O. N. (2024). Students' Use of Generative
Artificial Intelligence for Proving Mathematical Statements. ZDM — Mathematics
Education. https://doi.org/10.1007/s11858-024-01629-0

60 POLYGON - VOLUME. 3 NOMOR. 3 MEI 2025


https://doi.org/10.5772/intechopen.1005402
https://doi.org/10.1016/j.ijme.2024.101041
https://doi.org/10.1007/s10639-024-12936-0
https://doi.org/10.57125/FED.2024.03.25.08
https://doi.org/10.1109/OJCS.2023.3300321
https://doi.org/10.1038/s41562-024-02004-5
https://doi.org/10.1007/s11858-024-01629-0

