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Annotation: This article explores the dual impact of Artificial Intelligence (AI) on educational
sustainability, highlighting both its transformative potential and the challenges it poses to long-
term educational development. The study examines how Al-driven technologies enhance
learning efficiency, personalization, and accessibility, while also addressing issues of digital
inequality, ethical considerations, and environmental sustainability. Through analytical insights
and current examples, the paper discusses how Al contributes to sustainable education by
optimizing resource management, supporting inclusive pedagogical models, and fostering
lifelong learning. However, it also warns of the risks related to data privacy, dependence on
technology, and the widening gap between developed and developing educational systems. The
research concludes that achieving true educational sustainability through Al requires balanced
strategies that integrate innovation with ethical governance and equitable access.
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Introduction

Artificial Intelligence (AI) is rapidly transforming education, offering unprecedented
opportunities to enhance learning experiences and operational efficiencies. From personalized
learning pathways to administrative automation, Al has the potential to revolutionize educational
systems worldwide. However, this technological advancement also presents significant
challenges that may impact the sustainability of education. The dual impact of Al—its capacity
to both advance and complicate educational objectives—necessitates a comprehensive
understanding of how these technologies influence educational structures, pedagogical
approaches, and long-term sustainability goals.

Al can significantly enhance the delivery, personalization, and effectiveness of education
focused on sustainability, helping to prepare students, professionals, and the general public to
tackle the complex challenges of sustainable development. By automating administrative tasks
and providing scalable learning solutions, AI can make education more cost-effective and
accessible, reaching a broader audience with minimal additional cost (SpringerOpen, 2025).
However, alongside these benefits, Al introduces new challenges that may undermine
educational sustainability. Issues such as unequal access to technology, data privacy concerns,
ethical dilemmas, and over-reliance on automated systems pose risks that require careful
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management. For instance, a recent study revealed that 62% of UK pupils aged 13 to 18 believe
Al negatively affects their learning and skill development, with concerns about reduced
creativity and increased dependency on technology (The Guardian, 2025).

This study explores the dual impact of Al on educational sustainability, examining both its
positive contributions and the potential challenges. By analyzing current research, practical
applications, and emerging trends, the study aims to provide insights into how Al can be
harnessed responsibly to foster sustainable, equitable, and effective education systems.

Methodology

This study adopts a mixed-methods research design to examine the dual impact of artificial
intelligence (AI) on educational sustainability. By combining quantitative and qualitative
approaches, the research provides a comprehensive understanding of AI’s contributions and
potential challenges within educational systems. A sequential explanatory design was employed,
beginning with the collection and analysis of quantitative data, followed by qualitative
investigation to contextualize and explain the numerical findings. This design allows for
effective triangulation of data, enhancing the reliability and validity of the results (Creswell &
Plano Clark, 2018).

Data for this study were obtained from both primary and secondary sources. Primary data were
collected through online surveys administered to educators, students, and administrators from
schools and universities that have integrated Al technologies into their teaching and
administrative practices. The survey focused on participants’ perceptions of Al’s impact on
learning outcomes, accessibility, sustainability, and potential risks, with a total of 450
respondents providing data. Secondary data were gathered from peer-reviewed journal articles,
institutional reports, conference papers, and official statistics on Al adoption in education.
Databases including Web of Science, Scopus, and ScienceDirect were used to identify relevant
publications from 2015 to 2025.

A stratified random sampling technique ensured that survey participants represented different
educational levels, including primary, secondary, and tertiary institutions, as well as varied
geographic regions. Efforts were made to include participants from diverse socio-economic
backgrounds and varying levels of access to technology, providing a more complete picture of
ATI’s dual impact across educational contexts.

The study employed multiple data collection tools. Structured questionnaires included Likert-
scale items to measure participants’ perceptions of Al’s benefits and risks, as well as open-ended
questions to elicit qualitative insights. Additionally, document analysis of policy reports,
institutional guidelines, and prior research studies was conducted using content analysis,
identifying key themes, trends, and recommendations related to Al and educational sustainability.
Data analysis for the study combined statistical and thematic approaches. Quantitative data were
analyzed using descriptive statistics such as frequencies, percentages, means, and standard
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deviations to identify trends, while inferential statistics, including chi-square tests and ANOVA,
were applied to examine differences across groups. Qualitative data from open-ended survey
responses and document analysis were processed using thematic analysis (Braun & Clarke,
20006), allowing the identification of recurring themes regarding Al’s positive contributions and
potential risks to sustainable education.

Ethical considerations were strictly observed throughout the study. All participants provided
informed consent, their responses were kept confidential, and all data were anonymized. The
study received ethical approval from the Institutional Review Board of the lead researcher’s
university. Despite its robust mixed-methods approach, the study acknowledges certain
limitations, including potential response bias from self-reported surveys and limited
generalizability beyond the sampled institutions. Triangulation with secondary sources was
employed to mitigate these limitations and strengthen the study’s findings.

Results

The findings of this study reveal the dual impact of artificial intelligence (AI) on educational
sustainability, highlighting both its benefits and potential challenges as perceived by students,
educators, and administrators. Data were collected from 450 survey participants, representing a
range of educational levels and geographic regions.

Quantitative Findings - Survey results indicate that the majority of participants acknowledge
Al’s positive contributions to educational sustainability. Approximately 78% of respondents
agreed that Al enhances personalized learning, while 72% noted that Al facilitates efficient
administrative processes. Conversely, 65% of respondents expressed concerns about over-
reliance on Al and its potential to reduce critical thinking skills, and 58% indicated worries about
unequal access to technology.

The table below summarizes the main findings from the survey:

Aspect of Al Impact Strongly Agree Neutral Disagree Strongly
Agree (%) (%) (%) (%) Disagree (%)

Enhances personalized | 45 33 12 7 3

learning

Improves administrative | 40 32 15 10 3

efficiency

Increases student | 38 35 14 10 3

engagement

Risk of over-reliance on | 30 35 15 15 5

Al

Unequal  access  to |28 30 20 15 7

technology
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Reduces 25 33 20 15 7
creativity/critical
thinking

Qualitative Findings - Analysis of open-ended survey responses and policy documents revealed
several recurring themes. Participants emphasized that Al promotes accessibility by enabling
online and remote learning, which is particularly beneficial in regions with limited educational
resources. However, respondents also highlighted potential risks, including dependency on
automated systems, ethical concerns regarding data privacy, and the need for digital literacy
among both educators and students to ensure sustainable use of Al technologies.

Overall, the results demonstrate a clear dual impact of Al: it serves as a powerful tool for
enhancing educational outcomes and sustainability while simultaneously introducing challenges
that require strategic management, policy guidance, and equitable implementation.

Discussion

The findings of this study highlight the dual impact of artificial intelligence (Al) on educational
sustainability, reflecting both its transformative potential and associated challenges. Quantitative
results show that a majority of participants recognize Al as a tool that enhances personalized
learning, improves administrative efficiency, and increases student engagement. These findings
align with prior research indicating that Al can provide tailored learning pathways, reduce
educator workload, and support adaptive teaching strategies, thereby contributing to more
sustainable and inclusive educational practices (Luckin et al., 2016; Holmes et al., 2021).
However, the study also identifies significant concerns regarding over-reliance on Al, reduced
critical thinking, unequal access to technology, and ethical issues. Approximately 65% of
respondents expressed worry about excessive dependence on Al, which may inadvertently
diminish students’ problem-solving and creative skills. This finding resonates with previous
studies emphasizing that over-dependence on Al tools can limit cognitive development if human
guidance and pedagogical oversight are insufficient (Selwyn, 2019; Williamson & Piattoeva,
2022).

The qualitative analysis further emphasizes the importance of digital literacy and policy
frameworks. Respondents highlighted that AI’s benefits are contingent on equitable access,
proper training for educators, and robust ethical standards to safeguard data privacy. This
observation supports the argument that Al alone cannot guarantee educational sustainability; it
must be integrated thoughtfully within institutional and societal contexts (Zawacki-Richter et al.,
2019).

Overall, the dual nature of Al revealed in this study underscores the need for a balanced
approach. While Al offers significant opportunities for improving learning outcomes and
operational efficiency, its challenges require proactive mitigation strategies. Policymakers,
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educators, and institutional leaders must collaborate to develop guidelines that maximize Al’s
benefits while minimizing risks. Ensuring equitable access, enhancing digital competencies, and
maintaining pedagogical oversight are essential for sustaining the long-term effectiveness and
inclusivity of Al-enhanced education.

The results of this study contribute to the growing body of research on Al in education by
providing empirical evidence of both its positive and negative effects on sustainability. By
highlighting these dual impacts, the study informs future research, policy development, and
practical implementation strategies, emphasizing that Al should be leveraged responsibly to
support sustainable, equitable, and effective education systems.

Conclusion

This study has examined the dual impact of artificial intelligence (AI) on educational
sustainability, highlighting both its transformative potential and associated challenges. The
findings indicate that Al significantly enhances personalized learning, improves administrative
efficiency, and fosters student engagement, thereby contributing to more effective and
sustainable educational practices. These benefits demonstrate that Al can play a pivotal role in
supporting inclusive, adaptive, and cost-effective education systems.

At the same time, the study identifies several challenges that may hinder sustainable educational
outcomes. Concerns regarding over-reliance on Al, reduced critical thinking, unequal access to
technology, and ethical issues underscore the need for careful management, digital literacy
development, and robust policy frameworks. These findings reinforce the notion that Al alone
cannot guarantee sustainability; it must be implemented thoughtfully within the broader
educational and societal context.

The dual impact of AI underscores the importance of a balanced and strategic approach.
Policymakers, educators, and institutional leaders should collaborate to establish guidelines that
maximize Al’s benefits while mitigating its risks. Ensuring equitable access to Al technologies,
providing adequate training for educators, maintaining pedagogical oversight, and safeguarding
data privacy are essential steps for fostering sustainable Al integration in education.

Overall, this study contributes to the growing body of research on Al in education by offering
empirical insights into both its positive and negative effects. By recognizing the dual nature of
Al, stakeholders can make informed decisions to leverage technology responsibly, ultimately
supporting sustainable, equitable, and high-quality education systems for the future.
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