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With the expanding use of artificial intelligence—especially large language
models (LLMs)—in education, a key question arises: how can these
technologies strengthen or undermine educational equity? This study aims to
elucidate the dimensions of algorithmic bias within educational systems and to
derive social implications and policy responses appropriate to the Iranian
context. The present research is qualitative, adopting a documentary—analytical
approach. It employs a systematic content analysis of official reports, scholarly
articles, and international case studies, guided by a conceptual checklist of
educational equity. The study’s theoretical framework draws on John Rawls’s
theory of justice as fairness and Amartya Sen’s capability approach. The
findings indicate that bias operating at four levels—problem formulation, data,
modelling, and interpretation/implementation—can reproduce educational
inequalities and, in Iran’s diverse context marked by a digital divide, further
intensify them. Accordingly, six policy directions are proposed: equity-oriented
algorithm design; monitoring and ensuring data diversity; providing
algorithmic ethics education for stakeholders; strengthening transparency and
accountability; developing indigenous models; and reducing the digital divide.
The article’s contribution lies in linking theories of justice with the literature on
algorithmic bias and in advancing a locally grounded framework for
educational equity policymaking in Iran in the age of artificial intelligence.
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Introduction

The integration of artificial intelligence (Al) and, more specifically, large language models (LLMS) into
educational systems has marked one of the most transformative developments of the past decade. These
technologies, with their capacity for personalized learning, enhanced efficiency, and reduced human error,
have opened new horizons in educational practice and policy. However, global experiences have shown
that the use of Al in education, when detached from social, cultural, and historical considerations, can
reproduce or even exacerbate existing inequalities. Among the most pressing ethical and pedagogical
challenges is algorithmic bias, a phenomenon through which unequal data, unfair design, and insufficient
human oversight lead to discriminatory decisions and inequitable distribution of learning opportunities.

This study aims to examine the various dimensions of algorithmic bias in educational systems and its
implications for educational justice, with a particular focus on the Iranian context. The theoretical
framework is grounded in principles of social and educational justice as well as capability-based
approaches. From this perspective, educational justice is not merely equality of access or outcomes but the
creation of diverse opportunities that enable each learner to realize their human potential within their own
social and cultural setting. Accordingly, if designed and managed conscientiously, Al can serve as a
powerful tool for empowerment; yet, if implemented without ethical oversight, it risks reinforcing
historical patterns of inequality under the guise of technological neutrality.

Methods

This research employs a qualitative, document-based, and content analysis approach. The data include
official reports from educational institutions, peer-reviewed academic publications, and international case
studies of Al applications in education. The analysis proceeded through three main phases.

In the first phase, global examples such as the Ofqual grading algorithm in the United Kingdom, Al-
driven recruitment systems in major technology companies, and large language models like ChatGPT were
reviewed as representative cases of algorithmic bias in intelligent systems.

The second phase involved a comparative analysis between these international experiences and the
structural characteristics of Iran’s educational system, with particular attention to cultural, linguistic,
economic, and digital disparities.

In the third phase, the findings were synthesized and categorized thematically to identify the social
and policy implications relevant to the Iranian educational landscape. To enhance the reliability of results,
triangulation of data sources and expert review from specialists in educational technology, philosophy of
justice, and policy studies were employed. This multi-layered analysis made it possible to move beyond
mere description toward a deeper interpretation of how technology, power structures, and justice interact
within educational systems.

Results

The results reveal that algorithmic bias in education is a complex and multi-dimensional phenomenon that
extends far beyond technical errors. It operates at every stage—from problem formulation to final
implementation. Four primary types of bias were identified:

1. Problem Definition Bias: Occurs when the goals and variables of an algorithm are shaped by
particular value judgments or limited conceptions of educational success, thereby
marginalizing certain learners or objectives.

2. Data Bias: Arises from unbalanced or partial datasets that reflect historical inequities,
measurement errors, or structural disadvantages, leading algorithms to reproduce those
inequities.



Research in Instructional Methods | Y4 A

3. Modeling and Evaluation Bias: Emerges when optimization criteria focus exclusively on
overall accuracy or error minimization while disregarding distributive fairness across
different learner groups.

4. Interpretation and Implementation Bias: Appears when algorithmic outputs are accepted as
objective truths without critical analysis or contextual interpretation, diminishing the role of
human judgment.

These forms of bias, when combined, can significantly deepen educational inequality. For instance,
automated grading systems or Al-based academic placement tools, when trained on historically biased
data, may unintentionally perpetuate social and regional disparities. Furthermore, the study identified
automation bias, a behavioral tendency in which educators and administrators place excessive trust in
algorithmic outputs and underestimate the importance of contextual, human-based evaluation. Over time,
this tendency risks weakening teachers’ professional autonomy and diminishing their interpretive role in
student assessment.

In Iran, these challenges are compounded by the country’s cultural and linguistic diversity, economic
inequalities, and digital divide. Educational algorithms trained on predominantly Western data may fail to
reflect local values, languages, and learning needs, resulting in culturally irrelevant or exclusionary
outputs. In addition, unequal access to digital infrastructure and internet connectivity limits the benefits of
Al for students in underprivileged or rural areas, creating new layers of learning inequality.

The analysis identified six key policy priorities for addressing these issues within Iran’s educational
context:

1. Designing educational algorithms that integrate distributive justice indicators and cultural-
linguistic sensitivity.

2. Monitoring data diversity to ensure the fair representation of all ethnic, linguistic, and
regional groups.

3. Providing algorithmic ethics and digital literacy training for educators, policymakers, and
developers.

4. Establishing legal frameworks for transparency, accountability, and the right to human
review in algorithmic decisions.

5. Supporting the development of localized Al and Persian-language models to mitigate
cultural bias and foster relevant educational content.

6. Investing in digital infrastructure and equitable access to technology to narrow the digital
divide between urban and rural regions.

Conclusions

The study concludes that achieving educational justice in the age of Al requires more than equal access to
technology; it demands the conscious integration of ethical and justice-based principles at every stage of
algorithmic design and implementation. Focusing solely on technical accuracy or efficiency cannot ensure
fairness; in fact, it may conceal deeper structural inequities beneath the surface of quantitative success. For
this reason, policymakers and designers of intelligent educational systems must embed fairness metrics as
a core element of algorithm development and evaluation.

In light of these findings, several strategic actions are proposed for Iran’s educational system. These
include embedding justice indicators in algorithm design, ensuring equitable data representation,
integrating ethics education into teacher and policymaker training programs, and enforcing transparency
and accountability in algorithmic governance. Moreover, prioritizing the creation of localized Al models
using culturally and linguistically diverse data can help reduce dependence on Western content and
enhance educational relevance.

The study further emphasizes that equitable access to technology is foundational for all other reforms.
Without adequate infrastructure and inclusive access, justice in algorithmic education remains
unattainable. Therefore, simultaneous investment in both human capacity and technological systems is
essential.
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Ultimately, the future of educational justice in Iran—and globally—depends on the balance between
technological progress and ethical responsibility. Artificial intelligence should not replace teachers but
should instead serve as a tool that strengthens human connection, critical thinking, and pedagogical
fairness. When guided by transparency, inclusivity, and sustained human oversight, Al can transform from
a reproducer of inequality into a means of empowerment and opportunity for all learners.
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