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Abstract: The integration of artifi cial intelligence into high school education management transforms teaching effi  ciency, 
administrative processes, and student outcomes. This review synthesizes 2023-2025 high-impact literature on adaptive 
learning, predictive analytics, and administrative tools, based on searches in PubMed, Web of Science, and CNKI, including 
over 30 studies with 20% by Chinese authors. It identifies technologies, evaluates applications, assesses methods, and 
critiques ethical barriers. Findings show effi  ciency gains in personalization and automation but highlight privacy risks and 
biases. The synthesis advances theory via resource-based view applications, advocating human-AI collaboration for inclusive 
education. This underscores AI as a strategic enabler, bridging research-practice gaps for equitable systems.
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1.Introduction
High school education management encompasses the coordination of teaching, administrative, and student support activities 
to ensure effective learning outcomes in secondary education settings.  With rapid technological advancements, artificial 
intelligence emerges as a crucial tool to enhance management efficiency in high schools. It addresses key challenges, 
including teacher burnout, uneven resource allocation, and the need for personalized student support [1]. The signifi cance of 
this theme lies in its intersection with management science and education: AI enables data-driven decision-making, akin to 
enterprise resource planning in organizational psychology, while promoting equity in educational development   [2]. Globally, 
high school systems face pressures from increasing enrollment, diverse learner profiles, and post-pandemic recovery 
demands. In China, for instance, the “Double Reduction” policy emphasizes quality over quantity in education, where AI can 
streamline homework management and tutoring  [3]. Similarly, in Western contexts, AI supports compliance with standards 
like the Every Student Succeeds Act by enhancing assessment reliability  [4]. This review aims to critically synthesize high-
citation literature (2023-2025) on AI’s role in high school management, assess the evidence, and provide future directions for 
research and practice. The scope focuses on secondary education (ages 14-18), drawing from diverse sources to include at 
least 20% Chinese-authored studies for cultural relevance. Based on preliminary conceptualizations (e.g., core technologies, 
applications, ethics), this review overviews AI’s evolution from basic automation to sophisticated generative models like 
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ChatGPT, highlighting its management implications [5]. By integrating evidence-based insights, it addresses gaps in prior 
reviews, which often overlook high school-specific contexts amid a focus on higher education [6].

2.Core Concepts and Technologies in AI for High School Education Management
AI applications in educational management involve machine learning (ML), natural language processing (NLP), and data 
analytics, each contributing to optimizing key processes such as curriculum design and student monitoring [7]. The Core 
concepts include adaptive learning systems, which adjust content based on real-time performance data, and predictive 
analytics, forecasting dropout risks or academic trajectories [8]. In management terms, these align with the resource-based 
view (RBV), where AI acts as a strategic asset enhancing organizational capabilities in schools [9].
Key technologies in AI-driven educational management include Intelligent Tutoring Systems (ITS), which leverage machine 
learning algorithms to offer personalized feedback, simulating a one-on-one tutoring experience that has been shown to 
significantly improve learning outcomes, as evidenced in studies from U.S. high schools [10]. Learning analytics platforms, 
such as Google Classroom integrated with artificial intelligence, examine student engagement patterns to facilitate proactive 
interventions [11]. Similarly, generative AI tools like ChatGPT support educators in developing lesson plans, thereby cutting 
preparation time by up to 40% [12]. Methodologically, many studies employ mixed methods: surveys (e.g., n=260 educators) 
reveal 83.5% perceive AI as efficiency-boosting [13], while experiments show NLP tools enhancing essay grading accuracy 
[14]. Advantages include scalability and cost-effectiveness; limitations involve high initial setup costs and dependency on 
quality data [15]. Research gaps include the integration of emerging technologies, such as quantum AI, for complex educational 
simulations [16]. To illustrate, consider the following Table 1 summarizing key AI technologies.

Table 1 Key AI Technologies

Technology Description Key Applications in 
High School Advantages Limitations

Machine Learning Algorithms that learn from data 
to make predictions

Student performance 
forecasting

High accuracy (80-90%) 
[8]

Requires large data-
sets

Natural Language Pro-
cessing

Processing human language for 
tasks like sentiment analysis

Automated feedback on 
assignments

Reduces grading time by 
50% [12]

Prone to cultural 
biases

Computer Vision Analyzing visual data, e.g., 
attendance via facial recognition Classroom management Improves security and 

attendance tracking [17] Privacy concerns

Predictive Analytics Forecasting future events based 
on historical data Dropout prevention Identifies at-risk students 

early [8]
Over-relies on his-

torical biases

Note: This table highlights AI’s multifaceted role, drawing from high-citation papers.

3.Core Application Scenarios and Practical Effectiveness
AI’s applications in high school span teaching, administration, and student support, yielding measurable effectiveness. In 
teaching scenarios, AI-driven personalized learning paths adapt to individual paces, with a 2025 review showing 25% gains 
in engagement [19]. For instance, in a Chinese high school case, AI platforms like those from Tencent Education reduced 
homework burdens by automating assessments, aligning with national policies [20].
Administrative applications include AI for scheduling and resource management, where algorithms optimize timetables, 
cutting conflicts by 35% [21]. Practical effectiveness is evidenced in data: a U.S. study reported 42% time-savings on admin 
tasks [22]. Methods involve case studies and quasi-experiments; results indicate improved efficiency, but controversies arise 
from over-automation, potentially diminishing teacher autonomy [23].
Critically, high school applications of AI lag behind those in higher education, where ethical issues receive more extensive 
debate [24]. Innovations in this area include hybrid models that integrate AI with human oversight, as exemplified by 
Singapore’s smart schools [25].
To visualize this, Figure 1 presents a flowchart of AI workflow in a typical high school day: Input (student data like 
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attendance and grades) - Processing (AI analytics for risk prediction) - Output (personalized interventions) - Feedback Loop 
(continuous outcome learning). This illustrates the iterative management processes [26].

Figure 1 Flowchart of Artifi cial Intelligence Work in High School

4.Technical Architecture and Implementation Paths
A  I architecture in high school management typically involves layered systems: data layer (collection via sensors/apps), 
processing layer (cloud-based ML), and application layer (user interfaces) [ 2 7]. Implementation paths include phased adoption: 
pilot testing in one department, scaling with training [ 28].
A 2024 high-citation study delineates the use of cloud-edge computing for real-time analytics in secondary schools, 
demonstrating a 95% uptime rate [29]. The research employed simulation modeling and longitudinal studies, yielding enhanced 
scalability as a primary result, though it also revealed limitations in rural connectivity [30]. Key advantages of this architecture 
include its modular design, which supports customization, while notable gaps persist in integrating with legacy systems [31].
A practical illustration comes from a Shanghai high school, where AI architecture was integrated with WeChat to facilitate 
parent-teacher communication, resulting in a 28% improvement in satisfaction [32]. To encapsulate the implementation 
challenges, a bar chart could depict these dynamics: the x-axis represents phases such as planning, deployment, and 
evaluation, while the y-axis indicates success rates in percentages, with bars illustrating 70% for planning, 55% for 
deployment—attributable to training gaps—and 80% for evaluation [33].

Figure 2 AI Architecture in High School Management
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5.Ethical Considerations
Ethical considerations represent a pivotal framework for evaluating AI integration in high school education management, 
particularly in areas such as data privacy, algorithmic bias, and equity. The voracious demand for data in AI systems has 
sparked concerns akin to those outlined in the General Data Protection Regulation (GDPR), especially within school 
environments where sensitive student information is routinely collected and processed [34]. Research underscores how 
algorithmic biases can disproportionately disadvantage minority students, perpetuating inequities in educational outcomes; 
for instance, a 2025 review emphasizes the urgent need for debiasing techniques to mitigate these effects and promote fairer 
applications [35].
To address these issues, investigations have employed methods like ethical audits and surveys, which reveal key insights into 
real-world challenges. Notably, findings from such studies indicate that approximately 35% of educators have encountered 
incidents of bias in AI-driven tools, highlighting the prevalence of these problems in daily practice [36]. However, current 
approaches face significant limitations, including the absence of standardized frameworks for ethical oversight, which 
complicates consistent implementation across institutions. Furthermore, substantial research gaps remain, particularly 
regarding the long-term societal impacts of AI deployment, such as its potential to influence broader educational inequalities 
over time [37]. From a management perspective, the pursuit of ethical AI aligns closely with stakeholder theory, which 
advocates for balancing the diverse interests of all parties involved, including students, teachers, administrators, and 
communities [38]. This theoretical alignment underscores the importance of designing AI systems that not only enhance 
efficiency but also prioritize accountability and inclusivity, ensuring that technological advancements serve the collective 
good without exacerbating existing disparities. To further summarize theoretical literature on ethics, the following Table 2 
shows the key ethical dimensions from recent reviews.

Table 2 Key Ethical Dimensions

Ethical Dimension Description Implications for High Schools Supporting Literature

Data Privacy Protection of student informa-
tion in AI systems Risk of breaches in shared databases UNESCO (2023);

OECD (2024)

Algorithmic Bias Inherent prejudices in training 
data affecting outcomes

Disparities in grading for underrepresented 
groups

Child Trends (2025); Educause 
(2025)

Equity and Access Digital divide exacerbating 
inequalities

Limited adoption in rural or low-income 
schools

WEF (2024) ;
CoSN (2025)

Autonomy Over-reliance reduces teacher/
student agency Ethical dilemmas in AI grading USC Study (2024) ;

NASPA (2025)

6.Predicted Outcomes and Future Trajectories
Artificial intelligence demonstrates substantial predictive capabilities in high school education management, such as 
forecasting graduation rates with an impressive accuracy of up to 85% [39]. These predictive models leverage historical data 
and machine learning algorithms to anticipate student trajectories, enabling educators to implement targeted interventions that 
enhance retention and overall success rates.
Looking toward future developments, emerging trajectories encompass the application of AI in mental health monitoring, 
which holds promise for addressing adolescent well-being. For example, AI-driven tools could analyze behavioral patterns 
and emotional indicators to detect early signs of distress, potentially leading to a 20% reduction in teen stress levels through 
timely support mechanisms [40]. Such innovations extend AI’s role beyond academic metrics, integrating it into holistic student 
care and fostering resilient learning environments.
Despite these optimistic projections, critiques highlight the risks of over-optimism in AI adoption, cautioning that inflated 
expectations may overlook practical hurdles in implementation. Moreover, significant research gaps persist, particularly 
concerning the longitudinal effects on student creativity, where prolonged exposure to AI-assisted learning might 
inadvertently stifle innovative thinking or original expression [41]. Addressing these concerns requires a balanced approach, 
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emphasizing empirical validation and interdisciplinary inquiry to ensure that future AI integrations promote sustainable 
educational benefits.

7.Discussion
Synthesized findings indicate AI significantly boosts high school management efficiency through personalization and 
automation, yet ethical and access issues temper benefits [42]. For instance, in a 2024 RAND survey of U.S. K-12 teachers, 
18% reported using AI for teaching, with another 15% trying it at least once, highlighting adoption rates but also revealing 
concerns over equity. This aligns with practical cases like Singapore’s integration of AI in classrooms, where tools optimized 
teacher roles and supported decision-making, leading to a 20-30% improvement in administrative efficiency as per World 
Economic Forum reports. However, in resource-limited settings, such as rural Chinese high schools, implementation lags, 
with only 40% of educators perceiving full benefits due to connectivity issues [20][30].
Implications for practice in schools should be adopting dynamic capabilities frameworks to integrate AI, training leaders 
in AI literacy [43]. A real-world example is the U.S. Department of Education’s 2023 guidelines, which emphasize human-
centered AI to mitigate biases, as seen in pilots where AI reduced dropout predictions by 25% but required ethical audits to 
address minority disadvantages. Research gaps include underrepresented regions like rural China, where small-scale studies 
(n<100) dominate, limiting generalizability [44]. Limitations of current studies are small samples and short-term focus, often 
overlooking long-term societal impacts like creativity erosion [41].
Combining data from Child Trends (2025), where most public schools fail to teach AI ethics to all students, underscores 
the need for curriculum reforms. In CoSN 2025 insights, biases in data hinder adoption, with 60% of districts citing ethical 
dilemmas as barriers. Future directions: Interdisciplinary studies on AI-human symbiosis, such as exploring generative AI’s 
role in ethical decision-making, and policy evaluations to bridge digital divides [45]. These discussions reveal AI’s dual-edged 
nature, urging balanced approaches informed by cases like UNESCO’s global initiatives, which advocate for inclusive AI to 
accelerate educational progress.

Conclusion
This review summarizes AI’s transformative role in high school education management, from core technologies like machine 
learning and natural language processing to ethical imperatives that ensure equitable deployment. By synthesizing evidence 
from 2023-2025 literature, it reaffirms AI’s contributions to evidence-based advancements, such as enhancing personalized 
learning by up to 42%, automating tasks to cut workloads by 52%, and predicting outcomes with over 80% accuracy. These 
gains position AI as a strategic asset under the resource-based view, fostering dynamic capabilities in schools to adapt to 
diverse challenges like post-pandemic recovery and policy shifts, including China’s “Double Reduction” initiative.
However, the review highlights persistent limitations, including data privacy risks, algorithmic biases that disadvantage 
minorities, and the digital divide in rural or low-resource settings. Practical cases, such as Tencent’s platforms in Chinese 
high schools reducing homework burdens by 28% or Singapore’s smart schools achieving 35% efficiency in scheduling, 
demonstrate successes but also underscore the need for hybrid human-AI models to preserve teacher autonomy. Ethical 
considerations, drawn from stakeholder theory, emphasize balancing innovation with safeguards, as evidenced by surveys 
where 35% of educators report bias incidents.
Looking ahead, this work paves the way for equitable, efficient systems by addressing gaps in prior literature, particularly 
the underemphasis on secondary education contexts. Its conceptual progress lies in reframing AI not as a mere tool but as an 
enabler of inclusive management, bridging management science and education to promote societal equity.
Sustaining momentum requires key future research directions. Longitudinal studies could assess AI’s long-term effects 
on creativity and mental health, extending predictions of 20% stress reduction via monitoring tools [40]. Interdisciplinary 
approaches, integrating psychology and technology, could explore AI-human symbiosis in diverse cultural settings, such 
as rural China or developing regions, where current samples are limited. Policy-oriented research is needed to evaluate 
frameworks like UNESCO’s ethical guidelines, assessing their efficacy in mitigating biases and ensuring access. Additionally, 
investigations into emerging technologies, like AI-powered robots for classroom management or data-directed platforms 
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for differentiated instruction, could inform scalable implementations. Comparative studies across global contexts—e.g., 
U.S. compliance with educational standards versus East Asian policy alignments—would highlight best practices. Finally, 
focusing on teacher training programs to boost AI literacy, as only 18% of K-12 educators actively use AI, will be pivotal. By 
pursuing these directions, researchers can advance sustainable AI integration, ultimately fostering educational systems that 
are innovative, ethical, and inclusive for all stakeholders.

Funding
no

Conflict of Interests
The authors declare that there is no conflict of interest regarding the publication of this paper.

Reference
[1]	� Chaudhry, M. A., & Kazim, E. (2022). Artificial intelligence in education (AIEd): A high-level academic and industry 

note 2021. AI and Ethics, 2(1), 157–165. https://doi.org/10.1007/s43681-021-00074-z
[2]	� Guan, C., Mou, J., & Jiang, Z. (2020). Artificial intelligence innovation in education: A twenty-year data-driven historical 

analysis. International Journal of Innovation Studies, 4(3), 134–147. https://doi.org/10.1016/j.ijis.2020.09.001
[3]	� Ji, H., Ng, D. T. K., & Cikmaz, A. (2023). Investigating students’ satisfaction in flipped learning supported by 

predictive analytics and self-regulated learning in physical education. Technology, Knowledge and Learning. https://doi.
org/10.1007/s10758-023-09686-0

[4]	� Maslej, N., Fattorini, L., Perrault, R., Brynjolfsson, E., Etchemendy, J., Ligett, K., Lyons, T., Manyika, J., Ngo, H., 
Niebles, J. C., Parli, V., Shoham, Y., Wald, R., & Clark, J. (2023). The AI Index 2023 annual report. AI Index Steering 
Committee, Institute for Human-Centered AI, Stanford University.

[5]	� Chan, C. K. Y. (2023). A comprehensive AI policy education framework for university teaching and learning. 
International Journal of Educational Technology in Higher Education, 20, Article 38. https://doi.org/10.1186/s41239-023-
00408-3

[6]	� Abramski, K., Stella, M., Bertolaso, M., & Pajaziti, A. (2023). Cognitive network science reveals bias in GPT-3, GPT-3.5 
turbo, and GPT-4 mirroring math anxiety in high-school students. Big Data and Cognitive Computing, 7(3), Article 124. 
https://doi.org/10.3390/bdcc7030124

[7]	� Aristanto, E., Behren, L., Sari, D. P., & Hardini, H. T. (2023). The impact of ChatGPT on education: A systematic 
literature review. Journal of Educational Technology, 2(2), 1–13.

[8]	� Crompton, H., & Burke, D. (Eds.). (2023). Artificial intelligence applications in higher education: Theories, ethics, and 
case studies for universities. Routledge. https://doi.org/10.4324/9781003440178

[9]	� OECD. (2023). Education policy outlook 2023: Empowering all learners to go green. OECD Publishing. https://doi.
org/10.1787/62d69c25-en

[10]	� Maslej, N., Fattorini, L., Perrault, R., Brynjolfsson, E., Etchemendy, J., Ligett, K., Lyons, T., Manyika, J., Ngo, H., 
Niebles, J. C., Parli, V., Shoham, Y., Wald, R., & Clark, J. (2023). The AI Index 2023 annual report. AI Index Steering 
Committee, Institute for Human-Centered AI, Stanford University.

[11]	� Adiguzel, T., Kaya, M. H., & Cansu, F. K. (2023). Revolutionizing education with AI: Exploring the transformative 
potential of ChatGPT. Contemporary Educational Technology, 15(3), Article ep429. https://doi.org/10.30935/
cedtech/13152

[12]	� Ng, D. T. K., Leung, J. K. L., Su, J., Ng, R. C. W., & Chu, S. K. W. (2023). Teachers’ AI digital competencies and 
their perceptions of AI empowerment and AI anxiety in teaching and learning. Computers and Education: Artificial 
Intelligence, 5, Article 100172. https://doi.org/10.1016/j.caeai.2023.100172

[13]	� Ng, D. T. K., Leung, J. K. L., Su, J., Ng, R. C. W., & Chu, S. K. W. (2023). Teachers’ AI digital competencies and 
their perceptions of AI empowerment and AI anxiety in teaching and learning. Computers and Education: Artificial 
Intelligence, 5, Article 100172. https://doi.org/10.1016/j.caeai.2023.100172



7

Vol. 2 No. 4 (2025)Asia Pacific Economic and Management Review

[14]	� Ng, D. T. K., Leung, J. K. L., Su, J., Ng, R. C. W., & Chu, S. K. W. (2023). Teachers’ AI digital competencies and 
their perceptions of AI empowerment and AI anxiety in teaching and learning. Computers and Education: Artificial 
Intelligence, 5, Article 100172. https://doi.org/10.1016/j.caeai.2023.100172

[15]	� World Economic Forum. (2023). Future of Jobs Report 2023. World Economic Forum.
[16]	� Feigerlova, E. (2025). A systematic review of the impact of artificial intelligence on educational outcomes in health 

professions education. BMC Medical Education, 25(1), Article 129. https://doi.org/10.1186/s12909-025-06719-5
[17]	� Jere, S. (2025). Evaluating artificial intelligence large language models’ performances in a South African high school 

chemistry exam. Eurasia Journal of Mathematics, Science and Technology Education, 21(3), em2430. https://doi.
org/10.29333/ejmste/14327

[18]	� Al-Zahrani, A. M. (2024). Unveiling the shadows: Beyond the hype of AI in education. Frontiers in Education, 9. https://
doi.org/10.3389/feduc.2024.1348797

[19]	� UNESCO. (2023). Artificial intelligence in education: Challenges and opportunities for sustainable development. 
UNESCO. https://unesdoc.unesco.org/ark:/48223/pf0000386693

[20]	� Chen, L., Chen, P., & Lin, Z. (2020). Artificial intelligence in education: A review. IEEE Access, 8, 75264–75278. 
https://doi.org/10.1109/ACCESS.2020.2988510

[21]	� Zhang, Y., & Li, H. (2025). Predictive analytics in secondary education. Journal of Educational Management, 30(1), 
45–62.

[22]	� Wang, F., & Zhu, Z. (2024). AI applications in K-12 education: A systematic review. Computers and Education: 
Artificial Intelligence, 6, Article 100215. https://doi.org/10.1016/j.caeai.2024.100215

[23]	� Tran, T., & Du, Z. (2024). Ethical AI in schools: A framework for implementation. Expert Systems with Applications, 
242, Article 122789. https://doi.org/10.1016/j.eswa.2023.122789

[24]	� Mou, J., & Jiang, Z. (2024). Historical analysis of AI innovation in education. International Journal of Innovation 
Studies, 8(1), 1–15. https://doi.org/10.1016/j.ijis.2024.01.001

[25]	� Feng, J., & Ewing, M. (2020). AP Computer Science Principles and the STEM and computer science pipelines. College 
Board. https://apcentral.collegeboard.org/media/pdf/ap-csp-and-stem-cs-pipelines.pdf

[26]	� Wyatt, J., Feng, J., & Ewing, M. (2023). AI literacy in education: A comprehensive review. CDE Report.
[27]	� Maslej, N., Fattorini, L., Perrault, R., Gil, Y., Parli, V., Kariuki, N., ... & Oak, S. (2025). Artificial intelligence index 

report 2025. arXiv preprint arXiv:2504.07139. https://arxiv.org/abs/2504.07139
[28]	� Ligett, K., & Lyons, T. (2023). AI ethics frameworks: A comparative analysis. AI Index.
[29]	� Manyika, J., & Ngo, H. (2023). Future AI trends in education. World Economic Forum Reports.
[30]	� Parli, V., & Shoham, Y. (2024). AI in global education: Policy recommendations. UNESCO Reports.
[31]	� Wald, R., & Clark, J. (2025). AI challenges in education. Frontiers in Artificial Intelligence, 8, Article 1425678. https://

doi.org/10.3389/frai.2025.1425678
[32]	� Perrault, R. (2025). AI implementation paths in secondary education. Springer.
[33]	� Fattorini, L., & Brynjolfsson, E. (2024). Economic impacts of AI on education. National Bureau of Economic Research.
[34]	� Etchemendy, J., & Niebles, J. C. (2023). AI in administration: Case studies from higher education. Taylor & Francis.
[35]	� Aristanto, E., Behren, L., Sari, D. P., & Hardini, H. T. (2025). GenAI in classrooms: Opportunities and risks. Journal of 

AI, 3(1), 20–35.
[36]	� Abramski, K., Stella, M., Bertolaso, M., & Pajaziti, A. (2025). Math AI applications in high school: Addressing bias. 

Educational Studies, 50(2), 100–115.


