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ABSTRACT

The rapid development of artificial intelligence technology has led to its increasing application in the field of
education, bringing about revolutionary changes in teaching methods. However, the integration of Al
technology in education has also encountered a series of challenges. To address these challenges, it is
essential to promote the balanced development of educational resources, strengthen infrastructure
construction, introduce human-machine collaborative teaching designs, establish unified and standardized
Al-assisted evaluation criteria, and emphasize heuristic teaching and guiding students towards independent
thinking when applying Al. By implementing these strategies, it is possible to better utilize Al technology to
optimize the teaching process and promote educational equity while developing students' comprehensive
abilities.
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INTRODUCTION

The intersection of Artificial Intelligence (Al) and education is proving to be a transformative force,
reshaping traditional teaching methods and expanding the possibilities for personalized learning (Bahroun et
al., 2023; Haider, 2023; Mustafa, 2023). Al is revolutionizing education by enabling personalized learning
paths, automating tasks such as grading, and assisting teachers with instructional support. At the heart of this
transformation is personalized learning powered by Al algorithms, which moves beyond the limitations of
traditional one-size-fits-all models. Instead, it tailors educational experiences to each student’s individual
abilities, learning preferences, and progress (Miao et al., 2021; Tan, 2023).

The integration of Al into education has the potential to make learning more adaptive, inclusive, and
effective (Ayeni et al., 2024). However, despite these promising advancements, the implementation of Al in
classrooms is not without challenges. Barriers such as technical limitations, lack of infrastructure, and
resistance to change can hinder progress. To harness AI’s full potential in education, it is crucial for
policymakers and educators to adopt thoughtful, strategic approaches that proactively address these issues
and ensure its responsible and effective use.

LITERATURE REVIEW

Basic application of artificial intelligence technology in the field of education

With the continuous growth of computing capabilities and the advancement of big data technologies, Al is
playing an increasingly influential role at all levels of education. One of its most transformative applications
lies in enabling personalized learning experiences (Qushem et al., 2021; Chen et al., 2022). Al technologies,
ranging from intelligent tutoring systems and adaptive learning platforms to automated assessment tools and
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responsive Q&A systems are becoming integral to educational environments, particularly in primary,
tertiary, and vocational education. Recognizing this trend, UNESCO, under the framework of the Beijing
Consensus, released Artificial Intelligence and Education: Guidance for Policy-Makers to support education
leaders in navigating Al integration (UNESCO, 2025). This document seeks to build a shared understanding
of both the potential and the challenges of Al in education, while also highlighting the essential skills
required in an Al-driven era.

Al-powered adaptive learning systems can analyze large volumes of data on student performance and
preferences to customize instruction to meet individual needs (Gligorea et al., 2023). Through tools such as
knowledge graphs and behavior analysis models, Al can assess learners’ strengths and challenges with
precision, enabling it to generate tailored learning paths. This personalized approach fosters greater student
engagement, motivation, and academic achievement, as learners feel more supported and empowered in their
educational journey (Zakaria et al., 2024). Meanwhile, the development of smart campuses is progressing
steadily, improving the efficiency of educational management and contributing to the broader goal of
promoting educational equity.

Crucially, Al is more than just a supplementary teaching tool as it holds the potential to drive fundamental
changes in educational models. It supports shifts from traditional classroom-based instruction to blended and
virtual learning environments. By enabling more interactive and immersive learning experiences, Al
technologies can significantly boost student participation and outcomes. For instance, Al-powered virtual
tutors and chatbots can simulate meaningful conversations, answer student queries, and provide instant
feedback, thus replicating the kind of guidance typically offered by human instructors (Chen et al., 2023;
Labadze et al., 2023). In this way, Al is gradually reshaping the educational landscape and redefining the
relationships between teachers, students, and educational resources.

However, as Al becomes more integrated into education, the challenges it brings are also coming into
sharper focus. Not all educational contexts are well-suited for seamless Al adoption, making it essential to
approach implementation with care and adaptability.

Challenges in Applying Al Technology in Education

While the integration of Al in education offers tremendous potential, it also presents several challenges that
must be carefully addressed to ensure its effective and responsible use (Eden et al., 2024). This section
explores the key obstacles to successful Al implementation in educational settings, including the unequal
distribution of educational resources, insufficient attention to humanistic and emotional aspects of learning,
the lack of standardized evaluation systems, and the potential decline in students’ critical thinking skills due
to overreliance on Al technologies.

The imbalance of educational resources hinders the widespread adoption of Al.

Although Al in education is becoming increasingly advanced, its widespread adoption remains hindered by
the uneven distribution of educational resources across different regions. In economically underdeveloped
areas, where basic educational infrastructure is lacking, the foundation needed to support digital tools,
including Al, is often inadequate. Limited access to high-performance devices, unstable internet
connectivity, and a shortage of skilled personnel significantly obstruct the implementation of Al
technologies. In such contexts, even basic digital teaching can be difficult to sustain.

This disparity has led to a situation where Al education shows “pockets of progress” but remains broadly
behind in terms of overall impact, a gap that is not easily bridged. High-quality Al educational resources are
often concentrated in leading companies and first-tier cities, where content development is tailored to
specific linguistic and cultural contexts. As a result, teachers and students in remote or rural areas frequently
encounter difficulties, such as poor content adaptability or challenges in operating the systems effectively.
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This imbalance is not limited to hardware availability; it also extends to disparities in teacher training and
differing approaches to educational management. While Al holds great promise for transforming education,
these inequalities prevent it from being implemented uniformly across all regions. The inconsistent pace of
educational digitization further deepens structural inequities, placing Al in a challenging position caught
between rapid technological advancement and underdeveloped environments that limit their reach and
effectiveness.

This growing digital divide raises serious ethical concerns. Not all students have equal access to the
technology required for Al-enhanced learning, creating significant gaps in educational opportunity. Learners
from low-income families or remote communities may lack devices, reliable internet, or the software needed
to engage with Al-based platforms. Addressing these challenges will require collaborative efforts from
policymakers, educators, and technology providers to ensure that Al-driven educational resources are
accessible and inclusive, regardless of a student's socioeconomic background or geographical location
(Celik, 2023; Luttrell et al., 2020; Ungerer & Slade, 2022).

Ethical and Data-Driven Challenges in Al-Enhanced Education

A primary challenge in integrating artificial intelligence into education is the issue of data privacy. Al
systems depend heavily on the collection and analysis of student data, such as academic performance,
engagement patterns, and behavioral indicators to provide personalized learning experiences. While this
data-driven approach enhances instructional effectiveness, it also introduces significant risks related to data
misuse, surveillance, and unauthorized access. In educational settings, where students, especially minors are
involved, the ethical responsibility to protect personal information becomes even more critical. Failing to
address these concerns can erode trust in Al tools, discourage adoption among educators and families, and
potentially harm students' rights and well-being. Therefore, ensuring robust data protection through
comprehensive privacy policies, secure storage infrastructures, and transparent data governance is essential
not only for compliance, but for building a safe and trustworthy Al-powered educational ecosystem (Ayeni
et al., 2024; Butt et al., 2022; Khosravi et al., 2022; Malhotra et al., 2021).

Closely tied to these privacy concerns is the issue of algorithmic bias, which can further threaten fairness and
equity in Al-supported education. Al algorithms are typically trained on historical datasets, and if these
datasets contain embedded societal biases, such as those related to gender, ethnicity, or socioeconomic
background the resulting systems may inadvertently perpetuate or even amplify these inequities. For
example, predictive analytics used in student performance tracking may disadvantage certain demographic
groups if the training data does not represent them adequately. In educational settings, such biased outcomes
can lead to skewed learning paths, reduced access to opportunities, or discriminatory feedback loops.
Mitigating algorithmic bias requires deliberate efforts to ensure diverse representation in training datasets,
regular audits of Al decision-making processes, and iterative algorithmic refinement to promote inclusivity
and fairness (Leavy et al., 2020; Ntoutsi et al., 2020).

Al systems lack humanistic care, affecting the emotional development and value cultivation of
students.

The integration of Al in education has brought about a significant transformation, enabling personalized
learning experiences tailored to each student's individual needs, learning styles, and preferences (Rane et al.,
2023; Singh, 2023). However, teaching is not merely the transmission of knowledge as it is also a human
process involving emotional connection and personal development. Current Al systems, driven primarily by
algorithms and data, lack the capacity to fully understand human emotions or address the broader humanistic
dimensions of education. While some Al tools attempt to mimic human interaction through semantic
recognition and emotional analysis, they fall short of offering the emotional depth, moral guidance, and
mentorship that a human teacher provides.

When younger students spend prolonged periods in Al-dominated learning environments, they may face
unintended consequences such as reduced social engagement and diminished empathy. These effects often
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emerge subtly and may not be immediately noticeable. Furthermore, Al in education tends to prioritize
efficiency and measurable outcomes, which can unintentionally sideline the deeper, more reflective aspects
of learning. As a result, students may gradually lose their intrinsic motivation, curiosity, and the ability to
engage in meaningful self-reflection within a learning environment shaped and paced by algorithms.

Teaching evaluation standards are inconsistent, and Al assessment results lack credibility

Teaching evaluation plays a critical role within the education system, serving as a foundation for providing
feedback on student learning and informing adjustments to teaching strategies. In many Al-powered teaching
platforms, algorithmic assessments are widely used during the evaluation phase. These systems can
efficiently process large volumes of data, analyzing student behaviors, test performance, and assignment
completion. However, such evaluations often face skepticism due to the absence of standardized,
scientifically grounded assessment frameworks.

The evaluation models used across different platforms vary significantly, each with its own set of algorithms,
weight distributions, and scoring criteria. Even fundamental evaluation dimensions often differ, resulting in
Al-generated reports that lack consistency, comparability, and broader applicability. Consequently, these
reports cannot be reliably used across different schools or educational systems.

While Al is highly effective in processing structured data and evaluating objective tasks, it still struggles to
assess unstructured content, such as open-ended responses or creative thinking. This limitation becomes
problematic when educators rely heavily on Al-generated evaluations. Inaccurate assessments may lead to
misguided educational decisions, potentially altering a student’s learning path in unintended and detrimental
ways.

Over-reliance on technology may weaken students’ active learning and critical thinking abilities

In technology-driven learning environments, students may become overly dependent on the learning paths
and feedback generated by Al. This reliance can gradually weaken their ability to actively explore sources of
knowledge, understand logical connections, and develop independent cognitive skills, posing long-term risks
to their intellectual growth.

Al systems are designed to prioritize efficiency, accuracy, and customization. While these features can
optimize certain aspects of learning, they may also unintentionally strip students of valuable opportunities to
set their own learning goals, identify problems, and construct their own knowledge frameworks. When
learners grow accustomed to passively receiving information curated by algorithms, their curiosity and
intrinsic motivation for independent study may diminish, leaving them confined within a learning experience
shaped entirely by system-driven parameters.

Moreover, Al systems typically rely on historical data to generate conclusions, which reflects a strong
tendency toward path dependence. This often results in a narrow perspective and limited exposure to diverse
viewpoints, which is an issue that can hinder the cultivation of critical thinking skills. The challenge is
especially pronounced in disciplines such as ethics, history, and philosophy, where cultural context and
interpretive nuance are essential. Al, lacking a deep understanding of these complexities, often offers
conclusions that are neutral, generic, or vague. As a result, students who have not developed strong critical
reasoning abilities may fall into the trap of deferring to “technical authority,” thereby reinforcing a passive
and conformist approach to learning.

Strategies for Addressing the Application of Al Technology in Education
Promote balanced development of educational resources and strengthen infrastructure construction.

As Al continues to integrate more deeply into education, ensuring the equitable distribution of educational
resources remains a fundamental challenge. The concentration of high-quality resources in certain regions,
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particularly urban and economically developed areas, creates significant disparities that limit the reach and
effectiveness of Al-powered teaching technologies.

Addressing this imbalance requires a strong focus on infrastructure development, especially in under-
resourced and rural communities. Narrowing the digital divide through targeted policy initiatives and
sustained financial investment is essential. Building a robust foundation for educational digitalization
involves not only physical infrastructure, such as high-speed internet and smart learning devices, but also
comprehensive software support, including teaching platforms and data security systems.

However, infrastructure alone is not enough. It is equally important to strengthen teachers’ digital
competencies and support them in adapting to new technologies. The successful implementation of Al in
education depends on the parallel development of both technological tools and human capacity. Without this
dual approach, schools risk becoming isolated “technology islands,” where advanced systems exist without
being meaningfully integrated into the learning process.

Ultimately, a well-developed and balanced digital infrastructure, combined with empowered and well-trained
educators, forms the backbone of effective Al adoption. This foundation is essential not only for scaling Al
teaching solutions but also for ensuring they contribute meaningfully to educational equity and quality
improvement.

Introducing Human-Al Collaborative Teaching Design to Compensate for AI’s Emotional
Shortcomings

While Al excels in data processing and knowledge delivery, it continues to fall short in areas such as
emotional understanding and providing personalized emotional support, factors that limit its ability to fully
replace human roles in teaching. Against this backdrop, the development of a human—Al collaborative
teaching model becomes particularly meaningful. By scientifically integrating the emotional intelligence and
value-based guidance of teachers with the computational strengths of Al, such a model can overcome the
limitations of relying on either one alone.

In this approach, teachers lead the instructional design, tailoring strategies to accommodate students’
individual differences and psychological needs. Meanwhile, Al tools are used to deliver customized content,
analyze learning pathways, and gather feedback efficiently. This collaboration not only boosts teaching
effectiveness but also enriches the student experience by preserving emotional connection and fostering
motivation which are areas where Al alone is insufficient.

Al, despite its capabilities, cannot replicate the warmth, intuition, and wisdom that human educators bring to
the classroom. Human—Al collaboration enables a shift from purely mechanical knowledge transfer toward a
more empathetic, interactive, and student-centered learning experience. It supports the holistic development
of learners by blending human emotional insight with the efficiency of Al systems, paving the way for
meaningful and innovative educational transformation.

Establish unified standards for Al-assisted evaluation to enhance credibility

Al systems evaluate students' academic performance primarily through large-scale data analysis and
algorithmic modeling. However, without the support of a unified and authoritative evaluation framework,
these systems often produce inconsistent and fragmented results. To address this issue, it is essential to
establish standardized evaluation benchmarks that are grounded in both educational theory and technological
practice, while ensuring fairness, scientific rigor, and practical applicability.

These standards should clearly define how Al systems assess key learning dimensions, including knowledge
acquisition, skill development, and learning attitudes. At the same time, the processes for data collection and
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analysis must be standardized to safeguard data accuracy and protect student privacy. Implementing unified
evaluation standards across platforms will help reduce inconsistencies, improve the comparability of results,
and increase trust among key stakeholders, particularly educational authorities, teachers, and parents.

Moreover, these standards must be adaptable, incorporating dynamic adjustment mechanisms to reflect
evolving educational goals, teaching practices, and learning environments. Under the guidance of credible
institutions, collaboration among all stakeholders, policy makers, educators, technologists, and legal experts
is essential to establish a transparent, accountable, and legally compliant Al-assisted evaluation system. Such
a framework is critical not only for improving the reliability of assessments but also for driving sustainable
improvements in educational quality.

Pay attention to the use of heuristic teaching in artificial intelligence applications to guide students to
think for themselves

The integration of Al into teaching and personalized learning provides access to a wealth of educational
resources. However, there is a risk of reducing education to rigid knowledge transmission if the core value of
heuristic teaching is overlooked. Heuristic teaching emphasizes problem-solving, situational learning, and
inquiry-based activities to stimulate students’ intellectual curiosity and unlock their creative potential. When
combined thoughtfully with Al, this approach should aim to encourage active learning, rather than passive
reliance on system-generated answers and feedback.

Al can play a valuable role in designing open-ended questions, creating immersive learning scenarios, and
offering diverse, interactive tasks that prompt deeper thinking and foster critical reasoning. Teachers,
meanwhile, can use Al-generated diagnostic data to identify students’ cognitive gaps and adjust their
heuristic strategies accordingly. This can make the instruction more targeted, adaptive, and effective.

This process depends on the teacher’s ability to guide students and cultivate a supportive, exploratory
learning environment. Al serves as a powerful tool to support independent thinking and reflection, but it
cannot replace the human element in inspiring engagement and nurturing growth. Only by embedding the
principles of heuristic teaching into the application of Al can we move beyond superficial uses of technology
and achieve a richer educational vision, one that supports both cognitive development and innovation in
students.

CONCLUSION

The potential of artificial intelligence in education is vast, offering numerous opportunities to transform
teaching and learning. However, realizing this potential requires addressing key challenges. Efforts must be
directed toward promoting a more equitable distribution of educational resources, adopting human-—Al
collaborative teaching models, establishing unified and standardized evaluation systems, and embracing the
principles of heuristic teaching.

By integrating these elements, we can not only foster the holistic development of students but also leverage
Al more effectively to streamline instructional processes. This balanced approach ensures that the use of
technology in education supports both innovation and inclusivity, laying a stronger foundation for long-term
educational equity and quality improvement.

Future research should explore the long-term effects of Al-assisted learning on student outcomes across
diverse educational contexts. There is also a need to examine the ethical implications of Al use, particularly
regarding data privacy, algorithmic bias, and the role of educators in Al-mediated classrooms. From a policy
perspective, governments and educational institutions should work toward establishing clear regulatory
frameworks that ensure transparency, accountability, and inclusiveness in Al deployment. Investment in
teacher training, infrastructure development, and interdisciplinary collaboration will be critical in shaping a
responsible and effective Al-driven educational ecosystem.
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