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ABSTRACT

The rapid integration of artificial intelligence (Al) into education has transformed teaching, learning, and
educational decision-making while simultaneously generating complex ethical challenges. Although research
on Al ethics in education has expanded considerably, the existing literature remains conceptually fragmented
across pedagogical, technological, and governance perspectives. This fragmentation limits our
understanding of how to translate ethical principles into educational practice and policy. Addressing this
gap, the present study develops an integrated theoretical framework for Al ethics in education through a
critical literature review and comparative policy analysis. The analysis synthesizes international scholarship
and major policy frameworks, including those developed by UNESCO, the OECD, the European Union,
China, and Ttrkiye, to examine how different educational contexts conceptualize and govern ethical issues.
The findings reveal three interconnected yet insufficiently integrated dimensions within the literature:
pedagogical ethics, technological-algorithmic risks, and global governance. These dimensions are
predominantly examined in isolation, resulting in limited conceptual coherence across the micro (learner—
teacher), meso (technological systems), and macro (policy and governance) levels. In response, the study
proposes a multi-level conceptual framework grounded in the principles of fairness, transparency,
accountability, and human-centeredness. By integrating technological design, pedagogical processes, ethical
theory, and governance structures, the proposed framework provides a more holistic understanding of Al
ethics in education. The study contributes to the literature by advancing an interdisciplinary and theoretically
grounded model that supports ethical evaluation, policy development, and the responsible governance of
Al in educational contexts.

Keywords: Al ethics in education, artificial intelligence governance, algorithmic bias, multi-level framework

Artificial intelligence (Al) has emerged as a rapidly evolving technology that must be considered within the
context of moral norms and societal values that shape human well-being and social cohesion. The field of education
has been significantly influenced by this transformation, taking important steps to leverage the transformative
potential of Al In particular, Al-driven applications such as personalized learning platforms and adaptive
assessment systems have been increasingly implemented to enhance student achievement and streamline
administrative processes (Luckin et al., 2016; Holmes et al., 2019). These systems enable learners to access content
tailored to their individual needs and receive real-time feedback, thereby supporting self-paced learning.
Computerized adaptive testing used in large-scale assessments represents a concrete example of this potential.

However, this rapid technological advancement has also brought to the forefront critical ethical challenges,
including data privacy, algorithmic bias, system transparency, and learner autonomy (Crawford & Calo, 2016). The
widespread adoption of Al in education has occurred in a context where ethical governance mechanisms are not
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yet fully institutionalized, leading to complex and multi-dimensional risks. The extensive collection and analysis of
personal learning data by Al systems increase the risk of what has been described as “surveillance capitalism,” in
which individuals’ digital activities are commodified (Zuboft, 2019). Moreover, Al applications that aim to enhance
educational equity may inadvertently reproduce and reinforce existing social inequalities due to biases embedded
in training data (O’Neil, 2016). These risks place ethical considerations at the center of discussions surrounding
the integration of Al in education, making the incorporation of ethical principles a fundamental necessity.

Discussions on Al ethics have largely been framed within technical standards (Floridi et al., 2018) or limited
regulatory perspectives (Crawford & Calo, 2016). However, ethical issues in educational contexts lie at the
intersection of philosophical, pedagogical, and policy dimensions (Williamson & Eynon, 2020). This multi-layered
structure transforms Al governance in education from a purely technical issue into a normative and value-based
policy domain (Selwyn, 2019).

A review of the global literature reveals a clear gap between ethical principles and practical applications across
different educational levels (from K—12 to higher education) and diverse national contexts (e.g., the European
Union, Ttrkiye, China) (Holmes et al., 2021; Knox et al., 2020). Although international frameworks developed by
organizations such as UNESCO (2021) and OECD (2023) provide strong normative guidance at the level of
abstract principles, they often fail to adequately address the concrete algorithmic risks experienced by educational
stakeholders, including students, teachers, and parents (Regan & Jesse, 2019; Sloane & Moss, 2019).

Furthermore, studies on Al-driven decision-making processes, such as learning analytics, emphasize that ethical
considerations are frequently overlooked in these high-level policy frameworks (Slade & Prinsloo, 2013; Ifenthaler
& Schumacher, 20106). Despite the global rise of what has been termed the “Al ethics boom” (Jobin, Ienca, &
Vayena, 2019), empirical and integrative research examining how ethical principles are translated into educational
practice remains limited (Zawacki-Richter et al., 2019; Holmes et al., 2021). This highlights the need for a critical
and comparative analysis of the gap between international ethical principles and their practical implementation in
educational contexts (Selwyn, 2022; Williamson et al., 2023).

Managing risks such as algorithmic bias, erosion of learner autonomy, and data surveillance requires not only
technical solutions but also comprehensive pedagogical and regulatory approaches. In this regard, the question of
how global Al ethics principles is operationalized in education has become a central concern in contemporary
research. However, existing literature addresses these issues only in a limited and fragmented manner. In response,
this study critically and integratively analyzes the fragmented and multi-layered literature on Al ethics in education
and proposes a multi-level conceptual model that brings together micro (learner/teacher), meso (technological
systems), and macro (governance and policy) dimensions

Research problem and gap in the literature

The rapid expansion of Al use in education has made it necessary to address its ethical implications in a
comprehensive and systematic manner. Existing research in the global literature can be broadly categorized into
three main strands:

(1) pedagogical studies focusing on Al ethics education,

(2) technological studies examining risks generated by Al systems, and

(3) policy-oriented studies addressing Al governance at national and international levels.

First, pedagogical studies investigating how Al ethics is taught—particularly in higher education—have
generated a growing body of knowledge. Systematic reviews indicate that Al ethics has increasingly become an
independent area of learning. While these studies contribute to the development of students’ ethical reasoning
skills, they also highlight methodological limitations in measuring ethical awareness and learning outcomes,
particularly regarding consistency, comparability, and theoretical grounding.

Second, studies in the technological strand focus on risks such as data privacy, learner autonomy, algorithmic
bias, and uncertainty in automated decision-making. Research demonstrates that Al systems create tensions
between pedagogical diversity, institutional governance, transparency, human dignity, and data ethics. In particular,
the opaque nature of deep learning models weakens accountability in educational applications.

Additionally, research on human—Al interaction highlights the problem of overreliance on algorithmic systems.
Experimental studies show that even when explainable Al is used, individuals have limited ability to detect
algorithmic errors, increasing the risk of ethically problematic decisions in educational settings.

Third, policy-oriented studies examine global frameworks such as UNESCO’s Al Ethics Recommendation
(2021), the OECD Al principles (2023), and the European Union’s Al Act (2024). While these frameworks provide
comprehensive ethical guidance, studies analyzing their application in educational contexts remain limited, often
focusing on specific educational levels or offering only descriptive analyses.

Taken together, the literature demonstrates that Al ethics in education is discussed across micro
(learner/teacher), meso (technological systems), and macro (governance/policy) levels; however, integrative
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studies that bring these levels together within a unified framework are scarce. Existing research tends to be
fragmented, single-dimensional, and insufficiently grounded in ethical theory.

This fragmentation indicates a lack of comprehensive approaches that simultaneously address technical,
pedagogical, normative, and political dimensions. To address this gap, the present study integrates ethical theories,
international policy documents, and current research findings to provide a critical, comparative, and multi-layered
analysis of Al ethics in education, thereby offering an original theoretical contribution to the literature. The
proposed multi-level conceptual model is presented in Figure 1. As illustrated, the framework is visually organized
in a top-down direction, beginning with the macro level of policy and governance, moving through the meso level
of technological systems, and extending to the micro level of learner and teacher outcomes, while the bidirectional
relationships between these levels emphasize their reciprocal interaction.

Figure 1
Multi-level conceptual model of Al ethics in education

Multi-Level Al Ethics Framework
in Education

MACRO LEVEL (Policy and Governance)

UNESCO — OECD - EU — China
* Accountability
* Regulation
* Ethical governance

MESO LEVEL (Technical Processes)

* Algorithmic bias
* Transparency
= Data processing

MICRO LEVEL (Individual Effects)

o AUton %

Note. Figure 1 visualizes a critical and comparative assessment of Al ethics in education by bringing together the
technical, pedagogical, normative, and political dimensions that are commonly treated in isolation in the literature.

Purpose and contribution of the study

This study aims to examine the ethical issues arising from the increasing integration of artificial intelligence (AI)
in education through a theoretical and critical perspective. In particular, it focuses on key concerns such as
algorithmic bias, the erosion of learner autonomy, and the inadequacy of ethical governance mechanisms, and
evaluates how these issues are defined and discussed within the framework of international policy documents and
philosophical ethical theories. The primary objective of the study is to identify the implementation gaps between
existing ethical principles and educational practices, to explore the possible causes of these gaps, and to provide a
comprehensive evaluation of Al ethics in education.

In line with this aim, the study seeks to answer the following research questions:

*  What are the main ethical risk areas associated with Al applications in education?

* How are algorithmic bias, data privacy, and learner autonomy conceptualized and interpreted within existing

ethical frameworks?

*  What common principles and differing priorities characterize the ethical governance approaches developed

by actors such as UNESCO, OECD, the European Union, China, and Tiirkiye?

*  What gaps and critical areas of debate does the existing literature reveal in the educational context in light

of these global frameworks?

Within this scope, the study approaches discussions of Al ethics in education not only at the level of technical
standards, but also through a perspective that simultaneously considers moral, pedagogical, and governance
dimensions. In doing so, it moves beyond fragmented and one-dimensional approaches in the literature and
proposes a multi-level conceptual framework that integrates technical, pedagogical, normative, and political
dimensions. In this respect, the study does not merely review existing literature; rather, it offers an original
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theoretical contribution by bringing together different ethical theories, international policy approaches, and current
research findings within a holistic analytical framework.

Furthermore, the study examines ethical debates surrounding Al in education across micro (learner/teacher),
meso (technological systems), and macro (governance and policy) levels, making visible the interactions between
these dimensions and addressing a significant conceptual gap in the literature. This comprehensive approach
provides a more coherent and applicable foundation for researchers, policymakers, and practitioners to evaluate
Al ethics in education.

THEORETICAL FRAMEWORK

Use of artificial intelligence in education

Al applications in education are increasingly being developed to personalize learning experiences, deepen
instructional processes, and optimize administrative decision-making. However, this expansion also makes it
necessary to redefine ethical boundaries. Global research has particularly focused on personalized learning
environments and adaptive assessment systems (Luckin et al., 2016; Zawacki-Richter et al., 2019). Al-based
platforms can dynamically adapt content and assessment by monitoring students’ knowledge and skill levels in real
time. Because these systems require continuous processing of student data, they create new responsibilities
regarding privacy protection and data security. In this way, learners can progress at their own pace and receive
feedback aligned with their needs. For example, computerized adaptive testing used in higher education entrance
examinations or international assessments provides concrete evidence of AI’s potential contribution to
achievement (Shute & Rahimi, 2017). While such applications support individual learning trajectories, the extent
to which data-driven matching and decision algorithms comply with principles of fairness and impartiality remains
contested. Indeed, Chen and colleagues (2020) emphasize that one of Al’s most significant contributions to
education is its capacity to provide personalized learning pathways. Notable differences also emerge across contexts
when the geographical distribution and modes of Al use are examined. Educational Al research is concentrated in
parts of Asia—particularly China—where studies are often supported by strong state-led initiatives and rely on the
analysis of large-scale student data via supervised machine learning approaches (Knox, 2020; Cai & Yin, 2025).
Such contexts facilitate access to large datasets and the rapid scaling of innovations. In contrast, in many Western
contexts, data privacy and individual autonomy are among the most salient concerns due to a stronger emphasis
on human rights and privacy-oriented governance (Roberts et al., 2023; Hine & Floridi, 2024; Xue et al., 2025).
This divergence suggests that cultural and political conditions shape how Al is integrated into education and
underscores that ethical governance efforts must remain sensitive to contextual differences.

At the pedagogical level, the growing use of Al also raises a paradox. While continuous guidance and immediate
feedback may improve short-term performance, these features may constrain deep understanding and creative
thinking over time (Luckin et al., 2016; Holmes et al., 2021; Selwyn, 2019). As learners increasingly rely on
automated solutions, independent problem solving and critical thinking practices may weaken (Renz & Hilbig,
2020). Some studies further argue that Al-supported environments can limit “productive struggle”—including
learning from errors, questioning, and sustained cognitive challenge (Zawacki-Richter et al., 2019). Therefore, the
efficiency gains offered by Al must be balanced against education’s core aims of cognitive and creative
development, with particular attention to protecting autonomy, curiosity, and independent decision making. Al
tools are also widely used in instructional support and administrative decision support (Luckin, Holmes, Griffiths,
& Forcier, 2016; Holmes, Bialik, & Fadel, 2019). Intelligent Tutoring Systems (ITS) collect and analyze interaction
data in real time and provide personalized feedback to support the learning of complex concepts (VanlLehn, 2011;
Koedinger & Corbett, 2006). Platforms such as Carnegie Learning can provide hints or guidance based on learners’
solution steps and function as quasi-personal tutors (Koedinger & Corbett, 2006; Aleven, McLaren, Roll, &
Koedinger, 2016). Such systems may reduce teachers’ routine assessment and grading workload, allowing more
time for high-quality human interaction, including guidance, empathy, and socio-emotional support (Holmes,
Bialik, & Fadel, 2019; Baker & Smith, 2019). Accordingly, when appropriately designed, Al may strengthen and
transform teachers’ roles rather than replace them (Luckin, 2017). This transformation, however, entails new ethical
and professional responsibilities: educators must understand how Al tools operate, the limits of their outputs, and
potential ethical implications (Baker & Smith, 2019; UNESCO, 2021; Temur, 2025). For effective integration,
continuous professional development and Al literacy are therefore critical (UNESCO, 2021; OECD, 2021; Kaman,
2025; Erdogdu & Cakir, 2024). Beyond classrooms, the use of Al in educational institutions’ administrative
processes is increasing. In areas such as attendance monitoring, student placement, counseling recommendations,
and institutional performance tracking, data from learning management systems (LMS) and learning analytics tools
are analyzed via Al to support decision-making (Rabhi, Beheshti, & Gill, 2025; Kesgin, 2025). These data-driven
approaches can support early warning systems, personalized intervention plans, and more efficient resource
allocation (Mishra, Mishra, & Agarwal, 2025; Beheshti et al., 2025). However, because Al-driven recommendations
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may shape students’ access to educational opportunities, scholarships, or determinations of support needs,
algorithmic errors or biases can generate adverse educational and social consequences (Kesgin, 2025; Mishra et al.,
2025). In this context, developing transparent and accountable Al systems is a key requirement for strengthening
ethical governance in education (Rabhi et al., 2025; Demirtas, 2024) and directly informs the subsequent
discussions of fairness, privacy, and autonomy (Kesgin, 2025; Boztepe, 2025).

Overall, while Al offers substantial advantages in efficiency and accessibility, it also redefines the boundaries
of pedagogical autonomy and ethical responsibility. As teachers’ decision-making becomes increasingly dependent
on algorithmic recommendations, the human element at the core of education may be weakened. Therefore,
debates about Al in education should be conducted not only at the level of technological innovation but also
within the framework of values education, autonomy, and human-centeredness.

The relationship between artificial intelligence and ethics

The relationship between artificial intelligence and ethics extends beyond a purely technological issue and
constitutes a deeply philosophical field of inquiry. Al ethics is commonly examined through three major ethical
theoties: deontology, consequentialism/utilitarianism, and virtue ethics. These theoretical perspectives offer
different criteria and priorities for determining what is considered “ethical,” “fair,” or “right” in educational Al
applications (Dutta, 2025; Irnawati et al., 2024; Oluwatosin, 2025).

Deontology (duty-based ethics)

The deontological approach evaluates the ethical value of an action based on its conformity to universal moral
principles and individual duties, regardless of its outcomes. Within this framework, Al applications in education
must prioritize students’ fundamental rights, privacy, and equality under all circumstances (Irnawati et al., 2024;
Stahl et al., 2022). From a deontological perspective, Al systems should not systematically disadvantage any group
of students. For instance, even a highly accurate grading algorithm would be considered unethical if it indirectly
disadvantages certain socio-economic or cultural groups (Oluwatosin, 2025; Vandemeulebroucke, 2025). Similarly,
the processing or sharing of student data without informed consent constitutes a violation of autonomy and privacy
rights (Kesgin, 2025; Boztepe, 2025).

This perspective also emphasizes that teachers should not rely solely on algorithmic outputs but must consider
students’ contextual conditions. Thus, Al systems in education must be structured not only around efficiency but
also in alignment with human dignity, justice, and autonomy (Stahl et al., 2022; Vandemeulebroucke, 2025).
Accordingly, ethical responsibility must be shared among developers and educators throughout the design,
implementation, and evaluation processes (Irnawati et al., 2024; Kesgin, 2025).

Consequentialism/utilitarianism

The utilitarian perspective evaluates the ethical value of an action based on its outcomes, particularly its ability
to maximize overall benefit. In education, this approach legitimizes Al applications through measurable gains such
as improved learning outcomes, increased efficiency, and enhanced equality of opportunity (Mishra, Mishra, &
Agarwal, 2025; Beheshti, Rabhi, & Gill, 2025). Al-based systems that adapt to individual learning needs or reduce
teachers” workload are therefore seen as ethically justified in terms of maximizing educational and institutional
benefits (Luckin, 2017; Holmes et al., 2019). However, this perspective carties the risk of prioritizing collective
benefits over individual rights and privacy (Dutta, 2025; Demirtas, 2024).

While utilitarianism emphasizes efficiency, performance, and optimization (Rabhi et al., 2025; Stahl et al., 2022),
it must be balanced with normative values such as justice, equal access, and autonomy. Research shows that
performance-driven Al systems may unintentionally deepen inequalities, particularly for disadvantaged groups
(Boztepe, 2025; Vandemeulebroucke, 2025). Therefore, ethical oversight and human-centered design principles
are necessary to ensure that benefits are maximized without compromising fundamental rights (Stahl et al., 2022;
Beheshti et al., 2025).

Virtue ethics

Virtue ethics evaluates ethical behavior based on the character, intentions, and moral virtues of individuals
rather than rules or consequences. In this approach, Al in education is not merely a technical tool but also a
medium for fostering character development, responsibility, and social awareness (Irnawati et al., 2024; Dignum,
2022). From this perspective, ethical Al should promote virtues such as justice, honesty, empathy, and wisdom
(Vallor, 2016; Holmes et al., 2019). Educational Al systems should not only improve performance but also support
ethical reasoning, responsibility, and moral decision-making processes.
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This approach requires teachers and system designers to go beyond technical competence and actively
contribute to ethical awareness and character development (Boztepe, 2025). It also emphasizes that Al systems
should be designed not only for efficiency but for fostering “good human beings” (Vallor, 2016; Coeckelbergh,
2020; Dignum, 2022). Thus, virtue ethics offers a human-centered perspective that transcends purely technical and
utilitarian approaches.

Integrated evaluation of ethical theories

Deontology, utilitarianism, and virtue ethics illuminate different dimensions of ethical issues in educational Al
Deontology emphasizes rights, utilitarianism focuses on collective benefit, and virtue ethics highlights character
development. Their intersection underscores that Al in education must be not only functional but also morally
sustainable. Therefore, ethical governance requires balancing individual autonomy and collective benefit by
integrating these perspectives into a coherent framework.

Ethical principles in the use of Al in education

Various international organizations and academic frameworks emphasize that Al in education should be guided
by principles such as human dignity, autonomy, justice, and social good (UNESCO, 2021; OECD, 2021; Dignum,
2022). Despite contextual differences, these frameworks converge around core principles: fairness, transparency,
and accountability. In education, these principles guide not only technical system design but also teaching practices,
data governance, and decision-making processes.

Fairness and non-disctimination

Al systems must ensure equal learning opportunities and avoid reinforcing existing inequalities (Barocas &
Selbst, 2016; UNESCO, 2021). Bias detection, diverse datasets, and equitable validation processes are essential.

Transparency and explainability

Al systems must provide understandable explanations of their decision-making processes (Adeoye & Obaze,
2025; Herrera-Poyatos & Peldez-Gonzalez, 2025). Explainable Al (XAl) enhances trust and accountability (Brohi
et al., 2025; Sharma & Sharma, 2025). However, transparency must be balanced with privacy and data protection
concerns (Talapina, 2025; Bannor & Baysah, 2025). Particularly in education, excessive opacity reduces trust and
hinders adoption.

Accountability, human-centeredness, and Al literacy

Accountability requires clearly defining responsibility for Al-generated outcomes (Jobin, Ienca & Vayena, 2019;
Hagendorff, 2020). In education, where decisions directly affect individuals, responsibility must be transparent and
enforceable (Floridi et al., 2022). Mechanisms such as appeals processes, independent audits, and ethical impact
assessments are essential (Bannor & Baysah, 2025; Jobin et al., 2019). The EU Al Act (2024) reinforces these
requirements for high-risk systems (European Commission, 2024; Parlak, 2025).

Human-centered approach

A human-centered approach emphasizes that Al should never replace human decision-making (UNESCO,
2021; Floridi & Cowls, 2021). In education, final decisions must remain under human supervision. For example,
automated grading systems should be reviewed by teachers, ensuring that Al functions as a supportive tool rather
than a replacement (Brohi et al., 2025; Dadson et al., 2025). This principle preserves the central role of educators
and prioritizes human development (Hagendorff, 2020).

Al literacy and awareness

Al literacy is both a technical and ethical competence (UNESCO, 2021; OECD, 2023). It involves
understanding how Al systems collect, process, and interpret data, as well as recognizing potential biases (Adeoye
& Obaze, 2025). Teachers must integrate Al tools pedagogically while understanding their limitations (Rampilla et
al., 2025). Many countries are incorporating Al ethics, data literacy, and digital citizenship into curricula (OECD,
2023). Ultimately, ethical principles must be translated into practical governance frameworks. This ensures that Al
in education remains aligned with global ethical standards while being adaptable to local contexts, thereby
supporting sustainable ethical governance (Bannor & Baysah, 2025).
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CONCEPTUAL SCOPE ANALYSIS
Ethical risks and challenges of AI use in education

The integration of artificial intelligence into educational environments promises increased efficiency and
personalization in pedagogical processes; however, it simultaneously introduces significant ethical challenges.
These issues are often shaped not by abstract normative debates but by concrete risks encountered in practice.
One of the most prominent ethical risk categories in this context is algorithmic bias and discrimination.

Algorithmic bias and discrimination

Al systems used in education are typically trained on historical student data or institutional performance
indicators. However, such datasets often reflect existing societal inequalities. Barocas and Selbst (2016) define
algorithmic bias as systematic distortions in data that lead to discriminatory outcomes against certain groups. For
example, if students from socioeconomically disadvantaged schools historically demonstrate lower academic
performance, Al systems trained on such data may automatically classify similar students as “high-risk,” thereby
reproducing inequality (Crawford, 2021). The sources of bias are multidimensional, including unrepresentative
datasets, narrow performance metrics, and implicit biases embedded by developers (Mchrabi et al., 2021).
Moreover, many machine learning systems tend to conflate statistical correlation with causation, leading to the
neglect of individual potential and the reduction of students to standardized profiles (Selwyn, 2019). Addressing
these risks requires more than technical solutions. While fairness-oriented machine learning techniques—such as
reweighting, resampling, or post-hoc adjustments—may offer short-term mitigation, long-term solutions
necessitate institutional oversight (Binns, 2018). The FAT framework (Fairness, Accountability, Transparency)
therefore implies not only technical but also governance-based interventions. Educational institutions must
conduct periodic bias audits and evaluate their outcomes across stakeholders. In some regulatory contexts, Al-
based educational tools are required to submit discrimination impact reports prior to deployment (European
Commission, 2024). Thus, algorithmic bias must be understood as a multidimensional issue encompassing
technical, legal, pedagogical, and governance dimensions.

Data privacy and surveillance

The expansion of Al in education has intensified ethical concerns regarding the collection, processing, and
sharing of student data. Digital learning environments generate extensive datasets ranging from academic
performance to behavioural and emotional indicators (Carrillo & Flores, 2025). While this enables personalized
learning, it also risks eroding privacy and institutionalizing surveillance practices. The erosion of privacy is not only
a matter of individual rights but also a threat to trust in educational systems (Nguyen, 2025). Continuous
monitoring may lead to self-censorship and behavioural conformity, creating a “digital surveillance culture” within
learning environments (Hosen, 2025). Additionally, concerns regarding data commercialization and third-party
access further exacerbate ethical risks (Sambhaji, 2025). Contemporary approaches emphasize governance-based
solutions beyond technical fixes. Privacy-by-Design principles advocate embedding privacy into system
architecture, minimizing data collection, anonymizing data, and ensuring local processing (Demir, 2025). Ethical
data governance also requires restricted access, limited retention periods, and informed consent mechanisms
(Joshua, Micciancio & Gilbert, 2025). At the institutional level, regular ethical audits and cybersecurity integration
are essential (Rivera & Osena, 2025). Without such measures, data breaches may undermine institutional legitimacy
and lead to broader ethical crises. Therefore, Al-driven data management in education must be conceptualized as
a multidimensional governance issue intersecting ethical, legal, and pedagogical domains (Putri, Salim & Inayati,
2025).

Erosion of learner autonomy and critical thinking

The increasing use of Al in education not only transforms instructional processes but also reshapes the
cognitive and ethical position of learners. One major concern is the weakening of learner autonomy and critical
thinking capacity (Azman, Musidi & Azhar, 2025). Al systems determine what, when, and how students learn based
on algorithmic parameters, potentially reducing learners to data-driven objects (Izquierdo-Condoy & Arias-
Intriago, 2025). Continuous guidance and real-time feedback may transform learning into an “automated cognitive
process,” limiting reflection, questioning, and alternative problem-solving (Ninghardjanti et al., 2025). This creates
a form of pedagogical heteronomy, where students become passive recipients of algorithmic direction.
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Surveillance culture and cognitive conformity

Al-driven learning analytics systems contribute to an invisible surveillance culture by continuously monitoring
student behavior. This environment reduces psychological safety and discourages cognitive risk-taking (Prosper,
2025). As students align their behavior with algorithmic expectations, learning environments may become
conformist rather than exploratory. However, critical thinking requires space for error, experimentation, and
cognitive conflict. Over time, the corrective nature of Al systems may weaken reflective thinking capacities
(Pantano, Essien & Kremantzis, 2025).

Reconstructing learner autonomy

Protecting learner autonomy is a central ethical responsibility in contemporary education. Hybrid pedagogical
models aim to balance Al-supported learning with human-centered elements (Meylani, 2025). Design strategies
that allow learners to set their own goals and learning pathways—rather than relying solely on automated systems—
help reestablish autonomy (Ismail, 2025). Such approaches reposition students as active agents rather than passive
data objects.

Digital well-being and critical Al literacy

Promoting digital well-being has become an ethical necessity. Practices such as “screen-free days” and
“technology breaks” help restore cognitive flexibility and awareness (Cedo et al., 2025). Moreover, learners must
develop not only technical skills but also critical awareness of Al systems. Education on algorithmic bias, data
ethics, and Al literacy fosters informed and reflective engagement with technology (Wu & Liu, 2025). Ultimately,
Al in education should be redefined as a tool that supports—not replaces—critical thinking and learner autonomy.
Otherwise, the advancement of digital pedagogy risks weakening the process of subject formation rather than
deepening learning.

COMPARATIVE ANALYSIS

International AI ethics and its implications for education

The rapid global development of artificial intelligence has positioned ethical governance, human rights, and
digital responsibility at the center of education policy debates. Al use in education raises multidimensional
concerns—such as equity of opportunity, data privacy, learner autonomy, and algorithmic transparency—making
international, comprehensive ethical frameworks increasingly necessary. In this landscape, international
organizations (e.g., UNESCO, OECD, and the European Union) provide global reference standards, while
countries such as Turkiye and China develop governance approaches shaped by their own cultural, legal, and
institutional contexts.

UNESCO recommendation on the ethics of artificial intelligence (2021) and educational standards

UNESCO published the first comprehensive global ethics governance document in this field through the
Recommendation on the Ethics of Artificial Intelligence, adopted by Member States in 2021 (UNESCO, 2021).
The Recommendation places human dignity, human rights, justice, and sustainable development at the foundation
of Al policies.

In education, UNESCO explicitly foregrounds awareness and Al literacy, encouraging Member States to
integrate components such as algorithmic awareness, data ethics, and digital citizenship into curricula. The
Recommendation further emphasizes that Al-enabled learning systems should be designed to be inclusive, ethically
grounded, and subject to human oversight. UNESCO also underscores the importance of preparing teachers not
only as technology users but as ethically informed digital guides, aiming to prevent Al from becoming a mechanism
that reproduces—rather than mitigates—educational inequalities.

OECD Al principles and the Al literacy agenda

The OECD established one of the most influential international policy frameworks with its Al Principles, first
published in 2019 (OECD, 2019). These principles emphasize human-centeredness, accountability, safety,
transparency, and inclusive growth. From an education policy perspective, OECD initiatives increasingly stress
that learners should become not merely technology users but ethically informed digital citizens capable of critical
engagement in Al-mediated environments. Through its Artificial Intelligence and Education & Skills platform,
OECD develops policy guidance on Al literacy, teacher competencies, and ethical awareness (OECD, 2025). This

8/20 © 2026 by Authot/s



Journal of Interdisciplinary Research in Artificial Intelligence and Society, 2026, 2(1), Article 6

agenda includes recommendations to strengthen teachers’ professional development in Al pedagogy while
fostering students’ critical thinking, algorithmic awareness, and data ethics capacities.

The European Union: AI Act (2024) and the AILit framework (2025)
Al Act (2024): A risk-based governance model

With the adoption of the Artificial Intelligence Act (Al Act) in 2024, the European Union introduced the
world’s first binding Al regulatory regime (European Commission, 2024). The Act classifies Al systems into four
categories based on risk level: unacceptable, high, limited, and minimal risk. Because educational Al systems can
directly affect individuals” opportunities and developmental rights, the education sector is treated as high-risk. For
systems used in contexts such as exam grading, scholarship assessment, or student behavior analytics, the AI Act
introduces obligations including:

*  Algorithmic transparency and traceability,

*  Bias/Discrimination testing of datasets,

. Integration of human oversight,

*  Pre-Deployment risk and conformity assessments.

In addition, the Act restricts certain practices in educational settings—particularly emotion recognition,
behavioral scoring, and biometric analysis—prioritizing the protection of students’ personal and affective data.
This signals a distinctly human-rights-centered understanding of Al governance in Europe (European Parliament,
2024).

AlLijt framework (2025): Institutionalizing ethical literacy

To connect legal governance with ethical awareness and pedagogical competence, the EU—together with
OECD and the European Commission—published “Empowering Learners for the Age of Al: An Al Literacy
Framework for Primary and Secondary Education (AILit Framework)” in 2025 (OECD & European Commission,
2025). The framework conceptualizes Al literacy across four dimensions:

Engage: the ability to interact with Al systems consciously, safely, and ethically.

Create: the ability to use Al responsibly for innovation and production.

Manage: the ability to assess limits, risks, and societal impacts.

Design: the capacity to question and improve the ethical dimensions of algorithms.

Positioned as a bridge between the AI Act (2024) and the Digital Education Action Plan (2021-2027), the AILit
Framework argues that ethical evaluation cannot be separated from technical competence. It also calls for
embedding ethical decision-making, algorithmic awareness, and human-centered pedagogical design into teacher
education programs—reflecting a policy shift from a primary focus on technological efficiency toward ethical
consciousness.

China’s ethical approach: A state-centered model and emerging updates

China’s New Generation Artificial Intelligence Development Plan (2017) aims to achieve global leadership in
Al by 2030 and positions education as a strategic domain for Al deployment (State Council of China, 2017). Al-
based learning systems are widely used at scale, supported by strong policy coordination. China’s ethical approach,
however, differs from many Western rights-based models by prioritizing collective benefit and social order, which
shapes the balancing of privacy and individual autonomy. The Technology Ethics Guidelines draft published in
2024 is presented as an effort to strengthen institutional ethics governance by emphasizing human-centeredness,
safety, fairness, and accountability (Geopolitechs, 2024). Nevertheless, transparency in data use and surveillance-
related practices temains comparatively limited. As a result, China’s model may be considered advantageous in
terms of speed and scale yet ethically contested due to constrained flexibility and accountability.

Turkiye: AI ethics and education policies after 2025—A governance paradigm

In recent years, Tirkiye has begun institutionalizing ethical governance in the education ecosystem through
strategic policy documents. The Ministry of National Education (MEB) published Al Ethics Recommendations in
2025, articulating a human-centered, values-based, and trustworthy Al orientation in education (MEB, 2025). This
document functions not merely as a technical compliance guide but as a normative governance framework that
jointly addresses pedagogical, ethical, and cultural dimensions of digital transformation.
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Conceptual foundations

The framework is built around fairness, transparency, accountability, privacy, and human dignity, aligning
closely with UNESCO’s Recommendation (UNESCO, 2021) and OECD Al Principles (OECD, 2019, 2024).
Turkiye positions these universal norms within the context of the “Ttrkiye Yizyilt Maarif Modeli”, placing the
virtue—value—action triad at the center of education digitalization policy and integrating national-moral values with
universal human rights principles.

Institutional structure and governance model

Turkiye’s governance trajectory is shaped by the National Al Strategy (2021-2025) and the AI Policy Document
and Action Plan in Education (2025-2029). These documents align with national development priorities and
envision coordination mechanisms for developing Al applications that are reliable, fair, and accountable. Within
this structure, YEGITEK plays a key role in strengthening teachers” digital competencies, delivering ethics-
awareness training, and ensuring pedagogical alignment audits of Al-supported learning environments. The
framework adopts a multi-stakeholder governance logic by defining differentiated ethical responsibilities for
students, teachers, parents, administrators, and developers (MEB, 2025).

Data protection, transparency, and accountability

MEB (2025) identifies personal data protection as a critical pillar of ethical Al in education, emphasizing data
minimization, privacy by design, and privacy by default. It calls for clear definitions of data controller/processor
roles and restricts the processing of sensitive student data to educational purposes. This orientation is supported
by the Personal Data Protection Authority’s 2025 recommendations on personal data protection in Al. In parallel
with the EU Al Act’s high-risk framing of educational applications (European Commission, 2024), Tirkiye
foregrounds data security as a priority ethical governance domain.

Stakeholder-focused ethical guidance

A distinctive contribution of the MEB (2025) document is that it provides practical guidance beyond the policy
level:

* For students: privacy awareness, digital footprint literacy, and critical Al literacy;

* For teachers: transparency, algorithmic fairness awareness, content appropriateness, and human oversight;

* For administrators: data breach management, ethics audit protocols, and stakeholder participation;

* For parents: awareness of digital surveillance, data-sharing boundaries, and a child-rights perspective.

International alignment and local identity

Turkiye’s model aligns with UNESCO/OECD principles while emphasizing a locally grounded ethical axis of
rights—justice—virtue. The MEB (2025) emphasis on positioning technology as a tool in setvice of humanity
resonates with the EU AI Act’s human oversight requirement (European Commission, 2024), yet Tiirkiye embeds
this principle within a broader civilizational-humanistic educational philosophy. As such, Tirkiye’s framework
stands out as a model that targets not only technical compliance but also cultural sustainability.

Finally, Ttrkiye’s ethical governance is likely to be further shaped by legislative initiatives, including the Al law
proposal submitted to the Grand National Assembly in 2025, which addresses transparency, data security, and
ethical responsibility at the public-institution level and indirectly informs educational practice. In the coming
period, strengthening this framework through formal legal regulation (e.g., an Al law draft under preparation) and
institutionalizing educators’ ethical awareness will be decisive for sustainability.

Toward a multi-level era of ethical governance

Taken together, UNESCO’s universal principles (UNESCO, 2021), OECD’s accountability-oriented policy
agenda (OECD, 2019; OECD, 2025), the EU’s binding regulatory framework and literacy institutionalization
(European Commission, 2024; European Parliament, 2024; OECD & European Commission, 2025), China’s state-
centered approach (State Council of China, 2017; Geopolitechs, 2024), and Tirkiye’s value-based governance
model (MEB, 2025) demonstrate that Al ethics in education has become a multi-level governance field rather than
a single-center policy domain. This diversity suggests that ethical governance must balance universal principles
with local cultural and institutional dynamics. Education constitutes one of the most visible “laboratories” of this
transformation, as Al directly shapes learning opportunities, data practices, and autonomy conditions. Therefore,
future education policies should be grounded not only in innovation but also in ethical awareness, human dignity,
and social justice.
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Future research should empirically examine how these governance frameworks affect teacher education, school
policies, and student participation. Such work would clarify how normative principles operate in practice and
support evidence-based policy design for integrating national and international ethics standards into educational
systems.

METHOD
Methodological approach: Critical literature and policy analysis

This study employs document analysis and a theory-driven critical integrative review within the framework of
a qualitative research approach. Document analysis is a qualitative method based on the systematic examination,
classification, and interpretation of written and digital materials relevant to the research purpose (Bowen, 2009).
This method is widely used as an effective research strategy, particularly in the analysis of normative frameworks,
policy documents, and theoretical texts.

This research does not rely on empirical data collection; rather, it provides a critical and integrative conceptual
analysis based on theoretical studies, international policy documents, and peer-reviewed academic publications in
the field of Al ethics in education. In this respect, the study adopts a critical literature review approach that goes
beyond mere description, questioning the assumptions, limitations, and implicit normative positions of existing
studies. According to Grant and Booth (2009), a critical review aims to generate new conceptual insights by filtering
the literature through an analytical lens and to make a theoretical contribution to the field. Following this approach,
the present study evaluates the literature on Al ethics in education from a holistic and critical perspective.

Within the scope of the study, international academic articles, ethical guidelines, policy reports, and regulatory
documents published between 2010 and 2025 and directly related to Al ethics in education were examined. The
literature search was conducted using the keywords “artificial intelligence,” ““Al ethics,” “education,” “algorithmic
bias,” “student autonomy,” and “Al governance” in the Web of Science, Scopus, and Google Scholar databases.
In addition to peer-reviewed academic literature, national and international policy and grey literature documents
were identified through the official institutional repositories and websites of the relevant organizations and public
authorities, including UNESCO, the OECD, the European Commission and European Parliament, the State
Council of China, and the Republic of Ttrkiye Ministry of National Education (MEB). English-language policy
documents and Turkish-language official documents relevant to the Tirkiye case were included; where official
English versions were available, these were prioritized to facilitate cross-national comparison.

The selection of studies was based on predefined inclusion and exclusion criteria. The inclusion criteria were:
(i) direct relevance to Al ethics in education, (ii) inclusion of key themes such as algorithmic bias, data privacy,
student autonomy, and governance, and (iii) providing a theoretical or empirical contribution. Studies focusing
solely on technical aspects, lacking an educational context, or only indirectly related to the topic were excluded.
Additionally, to enhance the representativeness of the literature, highly cited studies and those frequently
referenced in the field were prioritized.

The analysis process followed a three-stage structure:

1. Theoretical Grounding: In the first stage, the literature on Al ethics in education was conceptually classified
based on deontological, utilitarian, and virtue ethics approaches. The normative implications of these ethical
theories in the educational context were analyzed. This stage establishes the theoretical foundation of the study
and provides a conceptual reference framework for subsequent analyses.

2. Conceptual Scope Analysis: In the second stage, the prominent ethical risk areas identified in the literature
were examined. In this context, themes such as algorithmic bias, data privacy and surveillance, student
autonomy, transparency, and accountability were systematically analyzed, and their implications for educational
practices were evaluated from a critical perspective. These themes were categorized based on recurring
conceptual patterns.

3. Comparative Policy Analysis: In the final stage, major international policy frameworks—including
UNESCO’s Recommendation on the Ethics of Artificial Intelligence (2021), the OECD Al Principles (2023),
the European Union Artificial Intelligence Act (Al Act, 2024), China’s recent ethical guidelines (2024), and
current regulatory frameworks in Tirkiye—were comparatively analyzed. Their approaches, priorities, and
limitations in the educational context were examined to identify converging and diverging aspects in terms of
ethical governance.
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Validity and Reliability

To ensure validity, data triangulation was achieved by utilizing multiple sources, including academic publications
and policy documents. In addition, the themes identitied during the analysis were cross-checked with existing
studies to ensure consistency. To enhance transparency, the data collection and analysis processes were reported
in detail.

FINDINGS

The critical literature and policy analysis conducted in this study reveals that research on Al ethics in education
is concentrated around three main analytical axes: () pedagogical ethics and ethics education, (i) technological—
algorithmic risks, and (iii) global governance and policy frameworks. However, the findings indicate that these axes
are largely addressed in isolation in most studies, and that an integrated ethical approach linking micro, meso, and
macro levels has not yet been fully developed.

Theme 1: Limited measurement and lack of theoretical depth in pedagogical ethics discussions

The pedagogical literature demonstrates that Al ethics has increasingly emerged as a visible area of learning,
particularly in higher education contexts. The systematic review by Wiese, Liu, and Vosoughi shows that ethics
education enhances students’ awareness and ethical reasoning skills. However, the findings of this analysis indicate
that the measurement approaches used to evaluate the effectiveness of ethics education are largely short-term,
based on self-reports, and lack theoretical consistency. Despite the growing body of content in the pedagogical
domain, this situation reveals a lack of comprehensive models capable of explaining the behavioral and long-term
outcomes of ethics education.

Theme 2: Disconnection of technological and algorithmic risks from the pedagogical context

Studies within the technological domain provide detailed analyses of risk areas such as algorithmic bias, data
privacy, transparency, and human oversight. The systematic review by Collin, Lepage, and Nebel demonstrates
that the opacity of deep learning—based systems can weaken accountability and human oversight in educational
contexts. However, the findings reveal that most of these studies fail to systematically link technological risks with
pedagogical processes, student autonomy, and teacher decision-making. Experimental findings by Janssen and
colleagues further show that even when explainable Al is used, users struggle to detect algorithmic errors, thereby
increasing the risk of over-reliance on Al in educational settings. Nevertheless, the educational implications of
these risks are often treated as secondary in the literature.

Theme 3: Structural disconnection between global ethical governance frameworks and educational
practices

Policy- and governance-oriented literature provides detailed descriptions of comprehensive ethical frameworks
developed by actors such as UNESCO, OECD, the European Union, China, and Ttrkiye. However, the findings
indicate that most studies address these policy documents at a descriptive level and offer limited discussion of their
concrete implications for educational institutions, teaching practices, and student experiences. While reviews such
as PRISMA-Ethics shed light on specific educational levels, they do not provide a comprehensive model explaining
how global ethical principles are translated into pedagogical and institutional governance processes.

Overall Evaluation of the Findings

The findings of this study demonstrate that the literature on Al ethics in education is rich yet fragmented. While
pedagogical, technological, and policy-oriented studies show depth within their respective domains, theoretical and
analytical integration across these areas remains insufficient. Micro-level experiences of students and teachers are
not systematically linked with meso-level algorithmic and institutional processes, nor with macro-level global
ethical and governance frameworks.

This fragmentation clearly indicates the need for a multi-layered analytical model that integrates ethical theories,
technological processes, and policy frameworks within the literature on Al ethics in education. In this context, the
conceptual model proposed in this study aims to bridge this fragmentation and address a significant gap in the
literature.

DISCUSSION

Studies conducted in the pedagogical domain indicate that Al ethics education has rapidly emerged as a growing
field, particularly in higher education. The systematic review by Wiese, Liu, and Vosoughi demonstrates that ethics-
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related content enhances students’ awareness and ethical reasoning skills; however, it also reveals widespread
methodological limitations in how these effects are measured (Wiese, Liu, & Vosoughi, 2024). In particular, the
lack of theoretically grounded and methodologically robust frameworks capable of longitudinally tracking changes
in ethical awareness, attitudes, and behaviors represents a major gap in the pedagogical literature. This highlights
the need for the development of theoretically informed, culturally responsive, and long-term measurement
approaches to evaluate the impact of ethics education.

At the technological—algorithmic level, studies provide detailed accounts of the ethical risks associated with Al
applications in educational contexts; however, they often address the relationship between these risks and
pedagogical or managerial dimensions only to a limited extent. Findings by Collin, Lepage, and Nebel indicate that
the opaque nature of deep learning—based systems weakens accountability and creates new ethical dilemmas by
limiting human oversight in educational decision-making processes (Collin, Lepage, & Nebel, 2023). Similarly, the
study by Janssen, van der Voort, and van Veenstra shows that even when explainability is provided, users struggle
to detect algorithmic errors. This increases the risk of over-reliance on Al in educational contexts and may lead to
pedagogically problematic decision-making processes (Janssen, van der Voort, & van Veenstra, 2020). Despite
these insights, such risks are rarely systematically connected to student autonomy, teacher decision-making, and
learning processes.

At the macro level, the policy and governance literature demonstrate that global ethical frameworks offer
comprehensive guiding principles. However, the analysis by Medaglia, Milisavljevié, and Ferreira reveals that the
mechanisms for implementing these principles at the institutional level remain unclear in many countries (Medaglia,
Milisavljevi¢, & Ferreira, 2021). Similarly, while the principles articulated by UNESCO (2021), OECD (2023), and
the European Union (2024) are grounded in strong normative foundations, guidance on how these principles
should be operationalized within educational institutions remains limited. This situation points to a structural
disconnect between policy frameworks and educational practices.

Findings related to learner experiences further support this multi-layered disconnection. The study by Lim,
Gottipati, and Cheong shows that students are particularly sensitive to issues of fairness, transparency, and
cognitive load in algorithmic assessment systems, indicating a clear mismatch between technological design and
learner needs (Lim, Gottipati, & Cheong, 2022). In addition, Smallman’s multi-scalar ethical framework emphasizes
that Al produces different effects at individual, institutional, and societal levels, suggesting that ethical evaluations
cannot be reduced to a single level of analysis (Smallman, 2023). However, the educational literature has not
sufficiently internalized this multi-level perspective.

Taken together, these findings indicate that while the literature on Al ethics in education has deepened along
three primatry axes—pedagogical, technological, and policy-oriented—there remains a lack of theoretical and
analytical integration across these domains. The tendency of studies to remain confined within their respective
boundaries results in a fragmented structure across micro, meso, and macro levels.

In this context, the multi-layered conceptual model proposed in this study aims to address this fragmentation
by offering an integrative framework. The model links technological risks with pedagogical processes, pedagogical
outcomes with governance frameworks, and ethical theories with practical implementation, thereby enabling a
more holistic analysis of Al ethics in education. This integrative approach not only contributes theoretically but
also provides a conceptual foundation for educational institutions to manage Al-driven transformation processes
in a more ethical, sustainable, and responsible manner.

CONCLUSION

The use of artificial intelligence in education offers significant opportunities, such as personalizing instructional
processes and enriching learning experiences. However, as highlighted in the literature, this transformation also
brings serious ethical challenges. The analysis conducted in this study reveals that issues such as algorithmic bias,
the erosion of student autonomy, data privacy and surveillance risks, and the necessity of ethical governance
principles are particularly prominent (Varol, 2025, p. 121). These challenges should be addressed not only from a
technical perspective but also through pedagogical and managerial dimensions. Both international frameworks and
developments in the Turkish context emphasize the necessity of implementing Al in education through a human-
centered, fair, and transparent approach (UNESCO, 2021; MEB, 2025).

First, in terms of data privacy, Al-supported systems that collect large-scale data may threaten students’ privacy.
In particular, the collection and monitoring of children’s personal data can raise serious concerns that may
undermine trust if misused (Selwyn, 2021). The increasing prevalence of surveillance in educational environments
may lead students to feel constantly monitored, resulting in negative psychological consequences. Therefore, it is
essential to strictly comply with existing data protection laws and adopt transparent data governance policies in the
development and use of Al applications. It is necessary to clearly specify who uses student data and for what
purposes, ensure effective consent mechanisms, and establish accountability structures to address potential data
breaches.
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Second, algorithmic bias emerges as a critical threat to the principles of fairness and inclusivity in education.
When Al algorithms are used as decision-support tools in various educational contexts, they may systematically
disadvantage certain student groups if trained on biased datasets. Indeed, biased algorithms have been shown to
create discrimination across different socio-cultural groups and deepen inequalities of opportunity (O’Neil, 2016).
This poses a significant risk, particularly for disadvantaged students. Therefore, diversity and inclusivity principles
must be prioritized dutring the development of algorithms, and systems should be regulatly audited for potential
bias. Transparency must be ensured to make algorithmic decisions explainable and accountable; educational
institutions and developers should provide clear explanations of how Al models function, enabling stakeholders
to critically evaluate these systems. Otherwise, “black box™ decision-making processes may lead to a loss of trust
among students and parents.

Third, student autonomy and, more broadly, the role of the human element remain critical values that must be
preserved in Al-enhanced learning environments. Research indicates that excessive exposure to automation in
learning processes may weaken students’ sense of control over their own learning. Over-reliance on algorithms
may reduce teachers’ influence in curriculum design and assessment processes, while overly structured learning
pathways may hinder creativity and critical thinking. While some scholars argue that AI may replace teachers,
others emphasize that Al should not substitute human interaction but rather function as a supportive tool for
educators (Holmes et al., 2019). Education is not merely a process of knowledge transmission; it also encompasses
emotional and social learning, guidance, and inspiration. Therefore, Al applications should be designed to
complement the roles of teachers and students, with humans remaining in supervisory and decision-making
positions. This approach helps prevent students from being reduced to passive data points and supports the
preservation of their autonomy and self-regulation skills. While AI enhances efficiency and accessibility, it also
redefines the boundaries of pedagogical autonomy and ethical responsibility. Consequently, discussions on Al in
education should extend beyond technological innovation and be framed within the principles of values education,
autonomy, and human-centeredness.

Finally, at the intersection of all these discussions lies the necessity of placing ethical governance principles at
the core of Al integration in education. When examining the frameworks developed by international organizations,
principles such as transparency, accountability, fairness, respect for privacy, and human-centeredness emerge as
common values (UNESCO, 2021). In line with these principles, the goal should be to ensure the use of Al in ways
that protect human dignity and rights while promoting societal well-being. Reports by organizations such as
UNICEF, OECD, and UNESCO, as well as frameworks proposed by Floridi and colleagues, emphasize the need
for a multi-layered ethical approach to ensure that Al in education remains fair, transparent, and human-centered.

Recent policy developments in Turkiye largely align with these global trends. The principles outlined in
UNESCO’s Recommendation on the Ethics of Artificial Intelligence (2021) guide the development of national
strategies. Accordingly, recent policy documents and action plans include significant steps toward integrating Al
technologies into the education system in an ethical, reliable, and inclusive manner (MEB, 2025). This approach is
noteworthy in that it adapts internationally recognized ethical principles to the national context and translates them
into practical applications.

In summary, the findings of this study indicate that the success of Al in education depends not only on
technological innovation but also on adherence to ethical principles and a multi-stakeholder governance approach.
The responsible and human-centered adoption of Al in education requires efforts to ensure that algorithmic
decisions are explainable and fair, that student privacy and autonomy are protected, and that technology is directed
toward pedagogical purposes.

Recommendations

Addressing ethical challenges in Al in education requires a holistic approach involving policymakers, educators,
and technology developers. Based on the findings of this study and the existing literature, the following
recommendations are proposed:

For policymakers (government and regulatory bodies)

A comprehensive ethical framework for Al use in education should be established and supported by legal
regulations. Ethical guidelines developed in line with international best practices should define concrete criteria for
transparency, fairness, accountability, and privacy protection (UNESCO, 2021). Strong legislation and monitoring
mechanisms should be implemented, particularly in the domain of data privacy, ensuring compliance with
standards such as KVKK and GDPR. Ethical committees within the Ministry of National Education should review
Al projects prior to implementation and conduct approval processes to mitigate algorithmic bias and security risks.

Policymakers should also set age-appropriate boundaries for Al use (e.g., restrictions for children under 13)
and encourage all educational institutions to develop Al usage policies. A balanced approach that aligns universal

14 / 20 © 2026 by Authot/s



Journal of Interdisciplinary Research in Artificial Intelligence and Society, 2026, 2(1), Article 6

ethical frameworks with national values should be adopted to establish context-sensitive ethical Al standards.
Furthermore, equitable resource allocation and infrastructure investments should be planned to ensure that
disadvantaged schools and regions have access to Al-supported educational technologies, thereby preventing the
deepening of the digital divide.

For educators (school administrators and teachers)

Teachers and school administrators should act as critical filters in integrating Al tools into educational
environments. Therefore, enhancing Al literacy and ethical awareness among educators is essential. Through in-
service training programs and workshops, teachers should be informed about the fundamental principles of Al,
potential biases, and privacy risks, as well as how to use these technologies pedagogically (Holmes et al., 2019;
Dignum, 2021).

Educators should critically evaluate Al-generated outputs and balance them with human judgment when
necessary. Particularly in student assessment and guidance, teachers should integrate Al outputs with their
professional expertise to act in the best interest of students. To support student autonomy, Al tools should be
used in ways that enhance creativity, problem-solving, and self-regulation skills, ensuring that students do not
become passive consumers in the learning process.

Additionally, school administrations should inform students and parents about how Al systems function, how
data are used, and their potential implications, thereby fostering transparency and trust. Each institution should
establish context-specific Al ethics principles (e.g., ethical agreements, consent forms, complaint mechanisms) and
integrate them into practice.

For technology developers (Al designers and companies)

Developers of educational Al applications should integrate ethical design principles from the outset. In this
regard, privacy by design and fairness by design should be fundamental principles. Developers must ensure
demographic and cultural diversity in datasets and algorithms to prevent systemic advantages or disadvantages for
any group.

Independent ethical audits should be conducted during the model development process, and algorithms should
be tested for potential biases, discriminatory effects, and unintended consequences. In line with transparency
principles, developers should provide clear and understandable explanations of how Al systems function (e.g.,
decision criteria, recommendation mechanisms).

The adoption of Explainable Al (XAI) techniques will facilitate understanding of algorithmic outputs by
teachers and students, thereby building trust. Developers should also establish mechanisms to take responsibility
for incorrect or harmful outputs (e.g., feedback channels, correction protocols, remediation processes).

Finally, ethical certification standards can be developed by professional organizations ot government bodies to
ensure that educational technologies meet minimum ethical requirements before being introduced to the market.
In the long term, adopting an innovation approach that prioritizes societal benefit will be essential for ensuring the
sustainability and acceptability of Al in education.
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