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Abstract

This study aims to develop a qualitative and context-sensitive framework for explaining the ethical requirements of artificial intelligence
application in education based on the lived experiences of educational experts and stakeholders. This applied qualitative study was
conducted using a systematic grounded theory approach; data were collected through semi-structured interviews with 23 experts in
educational ethics, artificial intelligence, and educational administration, selected via snowball sampling until theoretical saturation, and
analyzed through open, axial, and selective coding. Data analysis resulted in a paradigmatic model comprising 100 open codes and 22 axial
codes, organized around a core phenomenon and including causal conditions, contextual factors, intervening conditions, strategic actions,
and consequential outcomes that collectively explain the ethical governance of Al in education. The proposed framework demonstrates
that ethical considerations in educational artificial intelligence are foundational to sustainable innovation and effective learning systems,
offering a robust basis for ethical policymaking, system design, and responsible implementation in education.
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Extended Abstract

Introduction

The rapid integration of artificial intelligence into educational systems has profoundly transformed teaching,
learning, assessment, and educational governance across different levels of education. Contemporary Al-
driven tools such as intelligent tutoring systems, learning analytics platforms, adaptive assessment
mechanisms, and generative conversational agents have expanded the possibilities for personalized learning,
instructional efficiency, and scalable educational support. However, alongside these opportunities, a growing
body of scholarship highlights deep ethical concerns related to the use of artificial intelligence in education,
particularly regarding human agency, fairness, accountability, transparency, privacy, and the preservation of
educational values. Recent studies emphasize that without ethical safeguards, Al may reduce education to a
data-driven and technocratic process, undermining its humanistic and developmental foundations (Cain, 2023;
Gupta et al., 2025).

Ethical challenges associated with educational artificial intelligence are increasingly recognized as
multidimensional and systemic rather than isolated technical issues. Researchers argue that algorithmic
decision-making in education may reproduce social inequalities, reinforce cultural and cognitive biases, and
marginalize vulnerable learner populations if ethical considerations are not embedded throughout the design
and implementation process (Mouta, 2023; Yu & Yu, 2023). In particular, issues of data privacy and
surveillance have become central ethical dilemmas, as educational Al systems continuously collect, analyze,
and store sensitive behavioral, cognitive, and emotional data of learners, often without transparent consent
mechanisms (Hadi & Jasim, 2024; Irfan, 2023).

Another major ethical concern relates to responsibility and accountability in Al-supported educational
decision-making. When automated systems influence student assessment, learning pathways, or institutional
policies, determining who is ethically and professionally responsible for errors, biases, or unintended
consequences becomes increasingly complex. Comparative research on ethical decision-making has shown
that artificial intelligence lacks contextual moral judgment and empathetic reasoning, making exclusive
reliance on algorithmic decisions ethically problematic in educational contexts (KarakuS et al., 2025).
Consequently, scholars stress the importance of maintaining meaningful human oversight and preserving the
professional judgment of educators (Cain, 2023).

At the policy level, international research emphasizes that ethical artificial intelligence in education requires
governance frameworks that are inclusive, transparent, and context-sensitive. While several ethical principles
have been proposed globally—such as fairness, explainability, and human-centeredness—many of these
frameworks remain abstract and insufficiently grounded in the lived realities of educational systems (Nguyen

et al., 2022; Nguyen et al., 2023). Furthermore, recent discussions highlight the need for ethical frameworks



that align Al innovation with educational goals such as civic responsibility, employability, and sustainable
development (Nwokocha et al., 2025; Zhang, 2024).

Despite the expanding literature, there remains a significant gap in empirically grounded, qualitative
frameworks that conceptualize ethical requirements of artificial intelligence in education as a dynamic and
interactive process shaped by contextual, human, and institutional factors. Addressing this gap necessitates a
methodological approach capable of capturing the complexity of ethical experiences and interpretations among
educational stakeholders.

Methods and Materials

This study adopted a qualitative, applied, and exploratory research design based on a systematic grounded
theory approach. Participants consisted of academic experts in educational ethics and artificial intelligence,
along with senior educational administrators who possessed extensive professional experience in educational
systems. Purposeful and snowball sampling techniques were employed to ensure maximum diversity of
perspectives, and data collection continued until theoretical saturation was achieved.

Data were gathered through semi-structured, in-depth interviews conducted in person. Each interview lasted
between 30 and 60 minutes and followed a flexible interview protocol designed to explore participants’
perceptions, experiences, and ethical concerns regarding the use of artificial intelligence in education.
Interviews were audio-recorded, transcribed verbatim, and imported into qualitative data analysis software for
systematic coding and analysis.

Data analysis followed the classical procedures of systematic grounded theory, including open coding, axial
coding, and selective coding. During open coding, initial concepts were identified directly from the data. These
concepts were then grouped into categories during axial coding based on their relationships and conditions. In
the selective coding phase, a core category was identified, and all other categories were integrated into a
coherent paradigmatic framework. To ensure trustworthiness, criteria of credibility, dependability,
confirmability, and transferability were addressed through peer review, audit trails, and expert validation.
Findings

The analysis resulted in the identification of a comprehensive qualitative framework for the ethical
requirements of artificial intelligence in education, comprising 100 open codes and 22 axial codes organized
within a paradigmatic model. At the core of the model lies the central phenomenon of ethical requirements of
Al in education, conceptualized through dimensions such as inclusiveness and equity, human-centeredness
and participation, and transparency and explainability.

Causal conditions influencing the emergence of ethical requirements included the protection of learners’
privacy, institutional responsibility and accountability, and the enhancement of public ethical awareness.
Contextual conditions were identified as the clarification of ethical duties among stakeholders, the creation of
ethical obligations and incentives, and the establishment of ethical boundaries in Al development and

deployment.



Intervening conditions consisted of human emotions, levels of ethical knowledge and awareness, and systemic
risks and misuse of Al technologies. These factors were found to either facilitate or hinder the ethical
implementation of artificial intelligence depending on how they were managed within educational settings.
Strategic actions aimed at addressing ethical requirements included continuous monitoring and evaluation, the
development of ethical codes and guidelines, ethical goal-setting in Al design and development, sustained
dialogue with educational stakeholders, and integration of Al systems with existing educational infrastructures.
The outcomes associated with the ethical implementation of Al in education encompassed ethical decision-
making, equitable and diverse data distribution, preservation of human dignity, long-term sustainability, and
the promotion of learner autonomy and critical thinking. Collectively, these findings illustrate that ethical Al
in education is not a static principle-based construct but a dynamic, process-oriented system shaped by multiple
interacting factors.

Discussion and Conclusion

The findings of this study demonstrate that ethical requirements of artificial intelligence in education must be
understood as a systemic and multidimensional phenomenon embedded within educational practices,
institutional structures, and human interactions. Rather than treating ethics as an external constraint on
technological innovation, the proposed framework positions ethics as a foundational element that enables
sustainable, trustworthy, and pedagogically meaningful use of artificial intelligence in educational
environments.

The centrality of human-centeredness, transparency, and inclusiveness highlights the necessity of aligning Al
technologies with the core values of education, including equity, dignity, and moral development. The
identified causal and contextual conditions emphasize that ethical Al cannot be achieved solely through
technical safeguards but requires organizational commitment, ethical literacy, and clearly defined
responsibilities among all stakeholders.

Furthermore, the role of intervening factors such as emotions, ethical awareness, and systemic risks
underscores the importance of addressing the human dimensions of Al adoption. Ethical challenges arise not
only from technological capabilities but also from how educators, learners, and institutions perceive, trust, and
interact with Al systems.

In conclusion, the qualitative framework developed in this study provides a comprehensive and empirically
grounded model for understanding and operationalizing ethical requirements of artificial intelligence in
education. By integrating ethical considerations across causal, contextual, strategic, and outcome dimensions,
the framework offers a robust foundation for ethical policymaking, responsible system design, and reflective
educational practice. It contributes to advancing a vision of artificial intelligence in education that supports

innovation while safeguarding the human, social, and moral purposes of education.
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