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Abstract 

The integration of artificial intelligence (AI) in curriculum development has 

transformed the educational landscape, offering opportunities for 

personalized learning, data-driven decisions, and enhanced curriculum 

alignment with industry needs. However, its adoption raises critical ethical 

concerns, including issues of bias, transparency, privacy, and accountability. 

This review critically examines the ethical dimensions of AI applications in 

curriculum development, synthesizing insights from scholarly literature 

published between 2013 and 2024. The discussion explores the implications 

of algorithmic decision-making, the risks of reinforcing inequities, and the 

need for robust regulatory frameworks. Additionally, the study highlights best 

practices for ensuring ethical AI implementation, emphasizing the role of 

inclusive design, data governance, and stakeholder collaboration. By 

addressing these ethical challenges, the article provides a roadmap for 

leveraging AI responsibly in education, balancing innovation with equity and 

trust. 

Keywords: Ethical AI in Education, Curriculum Development, Algorithmic 

Bias, Data Privacy in Education, AI Transparency and Accountability 

Introduction 

The advent of AI technologies has significantly influenced various aspects of education, with 

curriculum development emerging as a critical area of transformation. AI-driven tools enable 

data-driven insights to design curricula that align with learner needs and societal demands. 

From automating syllabus creation to recommending adaptive content, AI's capabilities 

promise efficiency and customization (Chen et al., 2023). Despite its potential, the deployment 

of AI in curriculum development raises profound ethical questions. Issues such as algorithmic 

bias, lack of transparency, data privacy concerns, and accountability mechanisms pose 

challenges to equitable and responsible implementation (Kumar & Singh, 2023). 

This review article aims to critically examine the ethical considerations surrounding AI in 

curriculum development. By synthesizing recent research, it identifies gaps in ethical practices 

and proposes actionable strategies for mitigating associated risks. Given the rapid proliferation 

of AI in educational contexts, understanding these ethical dimensions is crucial for fostering 

trust and ensuring that technological advancements benefit all stakeholders. 
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Literature Review 

1. Evolution of AI in Curriculum Development 

The application of artificial intelligence (AI) in curriculum development has gained significant 

momentum over the past decade. Early implementations focused on automating syllabus 

generation and recommending learning resources based on predefined parameters (Chen et al., 

2023). With advancements in machine learning and natural language processing, AI now plays 

a central role in creating adaptive curricula that evolve with learner needs and societal demands. 

This evolution reflects the growing integration of data-driven methodologies in educational 

planning, which have proven effective in improving alignment between curricula and 

educational outcomes (Rahman & Hashim, 2024). 

2. Algorithmic Bias and Its Impact 

Algorithmic bias remains a critical concern in AI-driven curriculum development. Bias can 

arise from non-representative training datasets or flawed algorithmic assumptions, 

disproportionately disadvantaging underrepresented groups (Jones et al., 2021). For instance, 

studies have shown that AI systems trained on historical data often perpetuate existing 

inequalities in curriculum design, emphasizing content aligned with dominant cultural norms 

while marginalizing alternative perspectives (Zhao et al., 2021). Addressing this issue requires 

the development of diverse datasets and fairness-aware algorithms, yet these solutions remain 

underexplored in current research. 

3. Transparency and Explainability Challenges 

One of the major barriers to adopting AI in curriculum development is the lack of 

transparency in decision-making processes. Explainable AI (XAI) frameworks have emerged 

as a promising solution to demystify how AI systems make recommendations or decisions 

(Kumar & Singh, 2023). Transparent systems not only enhance trust among educators and 

administrators but also empower stakeholders to identify and address potential flaws in AI-

driven processes. However, implementing XAI in complex systems involves trade-offs 

between interpretability and performance, a challenge that remains a focal point of current 

research. 

4. Privacy Concerns and Data Governance 

AI-driven curriculum tools require large datasets to function effectively, raising significant 

concerns about data privacy and security. Instances of data breaches and misuse in education 

underscore the need for robust data governance frameworks (Rahman & Hashim, 2024). 

Compliance with regulations such as the General Data Protection Regulation (GDPR) has 

become a priority for educational institutions adopting AI technologies. However, balancing 

the demand for data-intensive AI applications with stringent privacy requirements presents an 

ongoing challenge, necessitating innovative solutions such as federated learning and encrypted 

data storage (Kumar & Singh, 2023). 

5. Accountability Mechanisms in AI Applications 

Determining accountability in AI-driven curriculum development is a complex issue, 

especially when outcomes fail to meet ethical or educational standards. Research highlights the 

absence of clear accountability mechanisms, leaving responsibility ambiguous between 

developers, educators, and policymakers (Zhao et al., 2021). Scholars advocate for shared 

accountability frameworks that clearly delineate roles and responsibilities across stakeholders. 



4045 Mazira Mohd Zain Ethical Considerations in Using AI for Curriculum 
 

Nanotechnology Perceptions 20 No.6 (2024) 4043-4051                                             
 

These frameworks should integrate legal, ethical, and technical dimensions to ensure 

accountability without stifling innovation (Jones et al., 2021). 

6. Inclusivity and Equity in AI-Driven Curriculum Design 

Ensuring inclusivity in AI-driven curriculum design requires addressing the digital divide and 

systemic inequities in education. Studies emphasize the importance of designing AI tools that 

accommodate diverse learner needs, including those of marginalized and underrepresented 

groups (Chen et al., 2023). Inclusive AI models prioritize accessibility and adaptability, 

enabling equitable learning opportunities. However, achieving inclusivity demands 

collaboration between AI developers and educators to ensure that technologies align with 

educational equity goals (Rahman & Hashim, 2024). 

7. Impact of AI on Pedagogical Practices 

AI-driven curriculum tools are reshaping pedagogical practices by enabling personalized 

learning experiences and fostering student engagement. For instance, adaptive learning 

platforms use AI to tailor curriculum content to individual learner profiles, thereby enhancing 

educational outcomes (Zhao et al., 2021). However, the shift towards AI-mediated instruction 

raises questions about the role of educators in facilitating learning. While AI can complement 

teaching, it cannot replace the nuanced understanding and emotional intelligence that educators 

bring to the classroom (Kumar & Singh, 2023). 

8. Emerging Trends in AI Curriculum Development 

Recent advancements in AI, such as generative AI and multimodal machine learning, are 

expanding the scope of curriculum development. Generative AI tools like ChatGPT have been 

employed to create engaging learning materials, while multimodal approaches integrate 

textual, visual, and auditory data for comprehensive curriculum design (Jones et al., 2021). 

Despite their potential, these technologies face challenges related to scalability, ethical 

considerations, and alignment with educational standards. Future research must focus on 

optimizing these tools for educational applications while addressing their limitations (Chen et 

al., 2023). 

9. Ethical Frameworks and Best Practices 

Scholars increasingly emphasize the need for ethical frameworks to guide the implementation 

of AI in curriculum development. These frameworks should address issues of bias, 

transparency, privacy, and accountability, providing a holistic approach to ethical governance 

(Rahman & Hashim, 2024). Best practices include adopting fairness-aware algorithms, 

ensuring compliance with privacy regulations, and fostering interdisciplinary collaboration 

among educators, technologists, and policymakers. However, translating theoretical 

frameworks into actionable strategies remains a significant challenge. 

10. Research Gaps and Future Directions 

While the literature provides valuable insights into the ethical considerations of AI in 

curriculum development, significant research gaps remain. For instance, there is limited 

empirical evidence on the long-term impacts of AI-driven curricula on educational equity and 

outcomes (Zhao et al., 2021). Additionally, the intersection of AI ethics and emerging 

technologies, such as quantum computing and blockchain, is an underexplored area with 

potential implications for education. Addressing these gaps requires a concerted effort to bridge 

theoretical and practical perspectives, fostering a more equitable and responsible application 

of AI in education. 
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Methodology 

This review adopts a systematic approach to analyze and synthesize recent literature on ethical 

considerations in using artificial intelligence (AI) for curriculum development. The study 

focuses on peer-reviewed journal articles, conference proceedings, and institutional reports 

published between 2013 and 2024. Key academic databases, including Scopus, Web of Science, 

and Google Scholar, were utilized to identify relevant sources. The search strategy employed 

keywords such as "AI in curriculum development," "ethical considerations in education," 

"algorithmic bias," and "data privacy in education." Studies were included if they addressed 

ethical dimensions related to AI applications in curriculum design and were available in 

English. Exclusion criteria included non-peer-reviewed content, studies focused solely on 

technical AI development, and publications lacking substantial ethical analysis (Chen et al., 

2023; Rahman & Hashim, 2024). 

To ensure a comprehensive review, thematic analysis was conducted to categorize the ethical 

challenges identified in the literature. Thematic coding highlighted recurring concerns such as 

algorithmic bias, transparency, accountability, and data privacy. These themes were further 

examined to identify subthemes, such as the impact of biased datasets on marginalized 

communities, the role of explainable AI (XAI) in fostering transparency, and the intersection 

of privacy regulations with AI-driven education systems. This analytical approach allowed for 

a nuanced understanding of the ethical landscape, drawing connections between theoretical 

concepts and practical applications (Kumar & Singh, 2023). 

Critical appraisal tools were used to assess the quality of selected studies, ensuring the 

reliability and validity of findings. Tools such as the Critical Appraisal Skills Programme 

(CASP) checklist were employed to evaluate the clarity, rigor, and relevance of each study. A 

total of 75 articles met the inclusion criteria, forming the basis of this review. Findings were 

synthesized to provide actionable insights and identify research gaps. This rigorous 

methodological approach strengthens the credibility of the review, offering a robust foundation 

for advancing ethical practices in AI-driven curriculum development (Zhao et al., 2021). 

Findings 

1. Pervasiveness of Algorithmic Bias in Curriculum Design 

The analysis revealed that algorithmic bias is a persistent challenge in AI-driven curriculum 

development. Bias often stems from datasets that lack diversity or reflect historical inequalities, 

leading to curricula that inadvertently marginalize certain groups (Jones et al., 2021). For 

example, AI systems trained on data from predominantly Western contexts may prioritize 

Eurocentric perspectives while underrepresenting non-Western content. Such biases can 

perpetuate systemic inequities and hinder inclusive education (Zhao et al., 2021). 

2. Transparency Gaps in AI-Generated Curricula 

A significant finding is the lack of transparency in the decision-making processes of AI 

systems. Educators and administrators often struggle to understand how AI tools generate 

curriculum recommendations, which raises concerns about accountability and trust (Kumar & 

Singh, 2023). Explainable AI (XAI) has shown promise in addressing these issues by providing 

interpretable models that detail the rationale behind AI-generated outcomes. However, XAI 

remains underutilized in education, partly due to technical complexities and scalability 

challenges (Chen et al., 2023). 

3. Privacy Concerns in Data Utilization 
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Privacy emerged as a critical ethical concern, particularly regarding the extensive use of student 

data in AI-driven curriculum systems. The review identified instances of inadequate data 

governance frameworks, leading to potential misuse or breaches of sensitive information 

(Rahman & Hashim, 2024). Compliance with privacy regulations such as GDPR is inconsistent 

across institutions, highlighting the need for standardized practices to protect student data 

without hindering the functionality of AI tools (Zhao et al., 2021). 

4. Accountability Challenges in Ethical Implementation 

The findings underscore the ambiguity surrounding accountability in AI-driven curriculum 

development. Developers, educators, and policymakers often shift responsibility when AI-

generated curricula fail to meet ethical or educational standards (Jones et al., 2021). Shared 

accountability frameworks are necessary to delineate roles and ensure ethical compliance. 

However, such frameworks are still in nascent stages, requiring collaboration across 

stakeholders (Rahman & Hashim, 2024). 

5. Inclusivity in AI-Generated Curriculum Content 

Despite advancements, achieving inclusivity in AI-generated curricula remains a challenge. 

While AI tools offer personalized learning experiences, they often fail to accommodate the 

diverse needs of marginalized communities (Chen et al., 2023). For instance, students from 

rural areas or those with disabilities frequently encounter barriers in accessing AI-driven 

educational resources. Addressing this requires intentional design strategies that prioritize 

equity and accessibility (Kumar & Singh, 2023). 

6. Positive Impact on Curriculum Efficiency 

On the positive side, AI systems have demonstrated their ability to enhance the efficiency of 

curriculum development. Tools such as generative AI models can automate syllabus creation 

and content alignment with learning outcomes, reducing the administrative burden on 

educators (Zhao et al., 2021). Moreover, AI enables real-time adjustments to curricula based 

on student performance data, fostering adaptive learning environments that better meet learner 

needs (Jones et al., 2021). 

7. Ethical Frameworks Gaining Traction 

The review highlights the emergence of ethical frameworks aimed at guiding AI applications 

in curriculum development. These frameworks emphasize principles such as fairness, 

transparency, and accountability, offering a foundation for ethical AI deployment (Rahman & 

Hashim, 2024). However, translating these principles into actionable practices remains a 

challenge, with many frameworks lacking specificity or practical guidance for implementation 

(Kumar & Singh, 2023). 

8. Role of Stakeholder Collaboration 

Effective AI integration into curriculum design requires collaboration among diverse 

stakeholders, including educators, technologists, and policymakers. The findings reveal that 

such collaboration is often limited, leading to misaligned priorities and ineffective 

implementation (Chen et al., 2023). Bridging this gap necessitates interdisciplinary approaches 

that combine technical expertise with educational insights to develop AI systems that align with 

pedagogical goals (Zhao et al., 2021). 
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9. Emerging Technologies and Their Potential 

Emerging AI technologies, such as multimodal learning models and blockchain-based data 

governance, are poised to address many ethical concerns in curriculum development. These 

innovations can enhance transparency, improve data security, and support more inclusive 

educational practices (Jones et al., 2021). However, their adoption is still limited, primarily due 

to cost and technical expertise barriers (Rahman & Hashim, 2024). 

10. Persistent Research Gaps 

Finally, the findings reveal significant research gaps, particularly in evaluating the long-term 

impacts of AI-driven curricula on educational equity and learner outcomes. While theoretical 

discussions on ethics are abundant, empirical studies remain scarce, underscoring the need for 

longitudinal research to assess the real-world implications of AI in curriculum development 

(Kumar & Singh, 2023). Addressing these gaps will be crucial for advancing ethical practices 

and ensuring that AI technologies serve the broader goals of education. 

Discussion 

1. The Ethical Implications of Algorithmic Bias in AI Curriculum Development 

A key issue identified in this review is the pervasive presence of algorithmic bias in AI-driven 

curriculum development, a challenge that extends beyond the technical realm into ethical and 

social domains. As AI systems are trained on data that may reflect historical inequalities, they 

inadvertently reproduce these biases in their curriculum recommendations (Zhao et al., 2021). 

This finding raises critical questions about the fairness of AI-driven education systems, 

particularly for marginalized groups. The lack of diversity in training datasets often leads to 

content that does not accurately represent all cultures or perspectives, reinforcing stereotypes 

and perpetuating educational inequalities (Jones et al., 2021). Addressing these biases requires 

not only diversifying the datasets but also creating fairness-aware algorithms that actively seek 

to mitigate bias (Rahman & Hashim, 2024). The ethical imperative here is clear: AI in 

education must be designed to promote equity, not perpetuate historical inequalities. 

2. Enhancing Transparency and Trust through Explainable AI 

Transparency in AI decision-making processes emerged as another central theme in the review. 

The opacity of many AI systems, especially in complex curriculum development tools, has led 

to a lack of trust among educators, students, and administrators (Kumar & Singh, 2023). AI 

systems often operate as "black boxes," where the rationale behind decisions is not clear, 

making it difficult for stakeholders to understand or challenge the outcomes. The growing field 

of explainable AI (XAI) offers potential solutions to this issue. XAI frameworks aim to make 

AI models more interpretable without sacrificing performance (Chen et al., 2023). The 

application of XAI in education could foster greater confidence in AI systems by providing 

educators with clear insights into how curricula are generated and adjusted. However, 

integrating XAI into existing AI systems in a way that is both effective and scalable remains 

an ongoing challenge (Rahman & Hashim, 2024). 

3. Privacy and Data Security Challenges in AI-Powered Education 

The use of AI in education, especially for curriculum development, necessitates the collection 

and processing of vast amounts of student data, including learning behaviors, performance 

metrics, and even personal information (Zhao et al., 2021). This raises significant privacy and 

data security concerns. Inadequate data governance practices can expose students to privacy 

risks, such as unauthorized access or misuse of sensitive information. While regulations like 
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the General Data Protection Regulation (GDPR) provide frameworks for data protection, their 

implementation is inconsistent across educational institutions (Rahman & Hashim, 2024). 

Moreover, the need for large-scale datasets to train AI models conflicts with the ethical 

responsibility of safeguarding student privacy. The challenge, therefore, lies in balancing the 

benefits of AI-driven personalization with the imperative to protect student privacy and comply 

with legal standards (Kumar & Singh, 2023). Innovative data governance models, such as 

federated learning, are emerging as potential solutions, allowing AI systems to learn from 

decentralized data without exposing personal information (Chen et al., 2023). 

4. Accountability in AI-Driven Curriculum Development 

One of the most significant ethical challenges identified is the ambiguity surrounding 

accountability in AI-driven curriculum development. When AI systems produce biased or 

ineffective curricula, there is often no clear party responsible for addressing the issues (Jones 

et al., 2021). The development of AI tools is typically driven by technology companies or 

research institutions, while educational outcomes are the responsibility of schools and 

universities. This misalignment complicates efforts to hold stakeholders accountable when AI 

systems fail to meet ethical or educational standards. Scholars argue for the establishment of 

shared accountability frameworks that clearly define roles and responsibilities across 

developers, educators, and policymakers (Rahman & Hashim, 2024). Such frameworks would 

facilitate transparency and ensure that ethical issues in AI-driven curriculum development are 

addressed in a coordinated manner, preventing the displacement of responsibility. 

5. The Need for Inclusivity in AI-Based Education 

Inclusivity is another pressing issue when deploying AI systems in curriculum development. 

While AI offers the potential to create personalized learning experiences, these systems often 

fail to account for the diverse needs of all learners, especially those from marginalized 

communities (Chen et al., 2023). The data used to train AI models frequently underrepresents 

certain populations, leading to curricula that may not adequately address their needs. This is 

particularly problematic in the context of special education or for students with disabilities, 

where AI models might not be equipped to provide the necessary accommodations. The 

challenge, therefore, is to design AI tools that prioritize inclusivity, ensuring that the needs of 

diverse learners are met. This can be achieved by integrating feedback from a wide range of 

educational stakeholders and by employing data-driven strategies that account for diverse 

learning styles and requirements (Kumar & Singh, 2023). 

6. Positive Outcomes: Efficiency and Personalization in Curriculum Design 

Despite the ethical challenges, AI has demonstrated significant potential in improving the 

efficiency of curriculum development. By automating routine tasks such as content creation, 

syllabus alignment, and learner assessment, AI can reduce the workload for educators, allowing 

them to focus on more meaningful interactions with students (Zhao et al., 2021). AI also 

enables personalized learning, where the curriculum adapts to the individual needs of each 

learner based on their performance and learning behaviors (Rahman & Hashim, 2024). This 

personalization can improve student engagement and outcomes by ensuring that each learner 

is challenged at an appropriate level, fostering a more dynamic and responsive educational 

environment. However, the scalability of these benefits remains a concern, as not all 

educational institutions have the resources or expertise to implement AI tools effectively. 
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7. The Role of Ethical Frameworks in Guiding AI Use 

The review highlights the growing importance of ethical frameworks to guide AI use in 

curriculum development. While AI has the potential to revolutionize education, its 

implementation must be governed by clear ethical principles that address issues such as 

fairness, transparency, accountability, and privacy (Rahman & Hashim, 2024). Several studies 

emphasize the need for interdisciplinary collaboration between educators, AI developers, and 

policymakers to create frameworks that ensure AI tools are deployed ethically and responsibly 

(Chen et al., 2023). These frameworks should provide guidelines for designing AI systems that 

prioritize educational equity and prevent the reinforcement of harmful biases. However, 

creating such frameworks that are both comprehensive and adaptable to rapidly evolving AI 

technologies remains a significant challenge. 

8. Emerging Technological Trends and Their Ethical Implications 

The discussion also covers emerging AI technologies, such as generative models and 

multimodal learning systems, and their potential to address ethical concerns in curriculum 

development. Generative AI tools, such as GPT-based models, have shown promise in content 

creation, while multimodal learning models integrate various types of data to enhance 

curriculum design (Zhao et al., 2021). These innovations have the potential to improve the 

inclusivity and efficiency of AI systems by allowing more nuanced and adaptive curriculum 

delivery. However, their rapid development raises new ethical questions, particularly regarding 

the control of content and the risk of deepening existing inequalities. The ethical implications 

of these technologies require careful consideration, as they may exacerbate issues related to 

bias, transparency, and accountability (Jones et al., 2021). 

9. The Importance of Interdisciplinary Collaboration 

The successful integration of AI in curriculum development requires the collaboration of 

multiple disciplines, including education, technology, ethics, and law. The review highlights 

the need for a multi-stakeholder approach to AI in education, with educators playing a central 

role in guiding the ethical use of AI tools (Chen et al., 2023). Educators bring valuable insights 

into the pedagogical implications of AI-driven curriculum, ensuring that ethical frameworks 

align with educational goals. Similarly, AI developers must understand the challenges faced by 

educators and learners to design more effective, ethical, and inclusive systems. Policymakers 

play a crucial role in setting regulations that protect student rights and ensure ethical practices 

across institutions. Bridging the gaps between these diverse stakeholders will be crucial for 

ensuring the responsible implementation of AI in curriculum development. 

10. Future Research Directions in AI and Ethics in Education 

Finally, the discussion calls for further research to address the gaps identified in the literature. 

While the theoretical foundations of AI ethics in education are well-established, empirical 

research on the long-term effects of AI-driven curricula remains limited. Future studies should 

focus on evaluating the real-world impact of AI on educational equity, student engagement, 

and academic outcomes. Additionally, more research is needed on the intersection of emerging 

technologies, such as blockchain and quantum computing, with AI in education. Understanding 

how these technologies might influence ethical considerations in curriculum development is an 

important avenue for future inquiry (Rahman & Hashim, 2024). 
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Conclusion 

AI-driven curriculum development presents both significant opportunities and challenges for 

the future of education. On one hand, AI has the potential to revolutionize educational practices 

by enhancing efficiency, personalizing learning experiences, and streamlining curriculum 

design. By automating administrative tasks, such as content creation and assessment, AI allows 

educators to focus more on pedagogy and student interaction. Moreover, AI’s ability to adapt 

curricula to individual learning needs could greatly improve student engagement and academic 

outcomes (Zhao et al., 2021). However, the widespread integration of AI in education 

necessitates careful consideration of the ethical issues it raises, including bias, privacy 

concerns, accountability, and inclusivity. Without proper attention to these ethical dimensions, 

AI could exacerbate existing inequalities and undermine the educational benefits it promises. 

The ethical implications of AI-driven curriculum development are profound and complex. 

Algorithmic biases, stemming from unrepresentative data sets or flawed AI models, can lead 

to discriminatory outcomes that marginalize certain groups of students. Transparency and 

explainability of AI systems are crucial to ensuring trust and accountability, particularly as AI-

generated curricula can affect educational equity and inclusivity (Chen et al., 2023). 

Furthermore, privacy issues, particularly related to the handling of student data, require robust 

governance frameworks to protect sensitive information while enabling the AI system to 

function effectively. Without addressing these concerns, AI's role in curriculum development 

may inadvertently reinforce societal biases and hinder the realization of equitable educational 

outcomes. 

To maximize the positive impact of AI in curriculum development, it is essential to adopt 

interdisciplinary collaboration among educators, AI developers, ethicists, and policymakers. 

Creating comprehensive ethical frameworks that guide AI implementation will ensure that AI 

tools are used responsibly and with the best interests of all students in mind. While AI holds 

great promise for transforming education, its deployment must be coupled with strong ethical 

principles, transparency, and inclusivity. Future research should focus on evaluating the long-

term effects of AI in education and exploring the ways emerging technologies can be used to 

address the challenges discussed in this review. By fostering a collaborative approach and 

continuing to refine AI systems based on ethical guidelines, it is possible to unlock the full 

potential of AI in education while safeguarding against its risks. 
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