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ABSTRACT

The Syrian conflict has caused one of the most severe educational crises of the 21st century, with
over 60% of school infrastructure damaged and 2.8 million children out of school. This study
proposes leveraging artificial intelligence (Al) as a transformative tool for Syria's post-war
educational recovery. By integrating Human Capital Theory, Sociotechnical Systems Theory, and
Sen's Capability Approach, the study outlines Al-driven strategies to address accessibility,
relevance, and sustainability in education. Key innovations include adaptive learning platforms,
teacher augmentation, hybrid learning models, and Al-curated cultural content. The findings
highlight the potential of Al to bridge educational gaps in post-conflict settings, contingent upon
addressing challenges such as infrastructural fragility, data privacy, and algorithmic bias. This
research offers a blueprint for educational recovery in Syria and other conflict-affected regions,
emphasizing ethical design, community participation, and pragmatic infrastructural solutions.
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INTRODUCTION

The Syrian conflict has precipitated one of the most severe educational crises of the 21st century.
Over 60% of school infrastructure has been either damaged or repurposed for military purposes,
leaving 2.8 million children out of school (UNICEF, 2023). Generations of students have endured
prolonged disruptions in their education, exposure to psychosocial trauma, and systemic exclusion
from formal learning. As Syria embarks on the arduous path of reconstruction, revitalizing its
education system is not only a logistical challenge but also a moral imperative, essential for
securing the future of its youth. The prolonged disruption of education in Syria has far-reaching
consequences, including the loss of human capital, increased poverty, and the perpetuation of
cycles of violence. Without immediate intervention, an entire generation risks being deprived of the
skills and knowledge needed to rebuild the nation. Addressing this crisis is not only a moral
imperative but also a critical step toward ensuring Syria’s long-term stability and economic
recovery. Traditional approaches to post-conflict educational recovery, relying heavily on foreign
aid, centralized curricula, and brick-and-mortar educational institutions, have struggled to address
the scale and complexity of Syria’s needs. These approaches, often designed for more stable
contexts, are ill equipped to respond to the unique challenges posed by the Syrian crisis, including
infrastructural decay and political instability (Valiakhmetova & Tsukanov, 2022). This paper
proposes a paradigm shift leveraging artificial intelligence (Al), which refers to computer systems
designed to perform tasks that typically require human intelligence, such as learning, problem
solving, and decision-making, as a catalytic tool to bridge the gap between Syria's fragmented
present and a reimagined educational future. This paper aims to explore how artificial intelligence
(Al) can be leveraged to address the educational crisis in post-conflict Syria, focusing on
accessibility, relevance, and sustainability.

While Al has revolutionized various sectors globally, such as healthcare and finance, its application
within Syria remains in its infancy, hindered by infrastructural limitations, political instability, and
economic sanctions (du Boulay, 2022). However, the absence of entrenched educational systems
presents a unique opportunity to design Al-driven solutions specifically tailored to Syria’s post-
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conflict realities. In contrast to advanced economies where Al primarily enhances existing
structures, Syria’s "blank slate" offers the possibility of developing innovative applications that
circumvent the inefficiencies of legacy systems. For instance, Al-powered mobile platforms could
provide personalized learning to displaced students in refugee camps, while natural language
processing (NLP) - a branch of Al that enables computers to understand, interpret, and generate
human language, particularly in Arabic for this study - could expand access to localized curricula
in underserved regions (Pierre, 2022). This paper argues that, if deployed thoughtfully, Al holds
transformative potential for Syria’'s education system, contingent upon addressing three
intersecting challenges:

o Accessibility: Ensuring that millions of displaced or marginalized learners, particularly
those with limited Internet connectivity, have access to educational resources (UNESCO,
2022).

e Relevance: Modernizing curricula to align with 21st-century skills while preserving Syria’s
cultural heritage and educational values (du Boulay, 2022).

e Sustainability: Designing systems resilient to ongoing infrastructural and economic
constraints, ensuring long-term viability (Valiakhmetova & Tsukanov, 2022).

The study acknowledges that it is critical to avoid techno-utopianism in our approach. Al is not a
panacea but a tool whose success will depend on its strategic integration within Syria’s
sociopolitical context. Challenges such as electricity shortages, data privacy risks, and the digital
divide must be addressed through hybrid models, which combine low-tech solutions (e.g., SMS-
based learning) with Al’s scalability (du Boulay, 2022). Drawing from lessons learned in conflict-
affected regions such as Rwanda and Colombia, this paper proposes a framework for Syria that
emphasizes ethical design, community participation, and pragmatic infrastructural solutions (Pierre,
2022). The implications of this work extend beyond Syria. With 222 million children globally affected
by crises and denied education (UNESCO, 2022), the proposed Al-driven model offers a potential
blueprint for educational recovery in other post-conflict settings. By conceptualizing Al not as a
luxury reserved for stable environments, but as a necessity for post-conflict recovery, Syria has the
opportunity to pioneer a new paradigm for educational renewal in the 21st century.

THEORETICAL FRAMEWORK

This paper conceptualizes the role of Atrtificial Intelligence (Al) in Syria’s educational recovery
through the integration of three interconnected theoretical perspectives: Human Capital Theory,
Sociotechnical Systems Theory, and Sen’s Capability Approach. These frameworks collectively
address the economic, technological, and human dimensions of post-conflict educational
reconstruction, while accounting for Syria's unique challenges and opportunities in rebuilding its
educational infrastructure.

Human Capital Theory: Al as a Catalyst for Economic and Social Reconstruction

Human Capital Theory, as posited by Becker (1991), emphasizes the role of education in
enhancing individual productivity and fostering societal innovation, thereby yielding long-term
economic benefits. In the context of Syria, where over a decade of conflict has displaced 6.7 million
students and resulted in the destruction of approximately 40% of educational infrastructure
(UNICEF, 2023), Al presents scalable solutions for rebuilding human capital. Notable applications
of Al in this context include:

e Personalized Learning: Al-powered adaptive learning platforms, such as natural language
processing (NLP)-based tutors, offer the potential to address learning deficits caused by
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interrupted schooling, particularly in foundational literacy and numeracy (Mustafa et al.,
2024).

e Labor Market Alignment: Machine-learning algorithms can identify emerging sectors, such
as telehealth and renewable energy, enabling the customization of curricula to meet the
needs of Syria’s reconstruction and economic recovery (Fu et al., 2024).

However, critiques of Human Capital Theory, particularly regarding its econometric reductionism,
highlight the need for ethical safeguards in the implementation of Al. The Capability Approach offers
a framework for addressing these concerns, emphasizing the importance of equity and inclusion in
Al-driven educational reforms. Recent studies caution that Al applications in low-resource settings
must be designed to prevent the exacerbation of existing inequalities (Yan & Liu, 2024).

Sociotechnical Systems Theory: Designing Context-Sensitive Al Ecosystems

Sociotechnical Systems Theory, articulated by Trist & Bamforth (1951), underscores the
interdependence of technology, infrastructure, and cultural norms. In Syria, where only 35% of
households have reliable Internet access (Citaristi, 2022), the integration of Al must account for the
infrastructural and socio-cultural context:

o Infrastructural Adaptability: Al tools that are offline-compatible, such as mobile applications
with periodic cloud synchronization, offer a viable solution to connectivity challenges, as
demonstrated in other conflict-affected regions like South Sudan (Mualla, 2022).

e Cultural Relevance: The development of Arabic-language NLP models must be sensitive
to Syrian dialects and local histories to ensure cultural resonance and avoid the risk of
alienating users(Omowon; Valiakhmetova & Tsukanov, 2022).

e Community Trust: The co-design of Al tools with Syrian educators and students, as seen
in participatory frameworks for refugee education, is essential for fostering adoption and
mitigating skepticism towards external interventions.

These considerations align with a 2024 meta-review that highlights the failure of “techno-
deterministic” Al models in conflict zones when sociotechnical integration is neglected (Yu et al.,
2024).

Capability Approach: Al for Equity and Empowerment

Sen (2014) Capability Approach shifts the focus of development from the mere allocation of
resources to the enhancement of individual capabilities, enabling individuals to achieve their full
potential. In the Syrian context, this approach necessitates:

e Inclusive Design: Al interfaces designed for illiterate populations and Al-powered sign
language tools for students with disabilities (Unterhalter et al., 2022).

e Agency Preservation: Al-driven adaptive learning platforms should empower students to
set goals and monitor their progress, thereby fostering agency and autonomy, rather than
imposing a paternalistic model (Oladele, 2024).

e Resilience Building: Self-paced Al curricula offer an opportunity to support displaced
students, enhancing their educational resilience, as evidenced by UNESCO’s crisis-
responsive education programs (UNESCO, 2024).
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This perspective addresses the limitations of Human Capital Theory by centering human dignity
and capability in the design and implementation of Al in education, as advocated in recent ethical
frameworks for Al in education (Chen, 2024).

Synthesis: A Conflict-Sensitive Al Framework for Syria

Integrating these theoretical perspectives, we propose a Conflict-Sensitive Al Framework, which is
underpinned by three pillars:

| Theory || Key Insight || Al Application |
. Education fuels economic Predictive analytics to align curricula with
Human Capital .
recovery emerging labor market demands
Sociotechnical Technology must adapt to || Hybrid Al models (offline/online) co-designed
Systems social context with Syrian educators
Capability Empowerment is prioritized Culturally adaptive Al tutors with gender-
Approach over efficiency sensitive interfaces for rural areas

This framework addresses emerging risks identified in post-2023 studies, including algorithmic bias
in conflict zones and the ethical implications of Al-generated content in fragile states (Wu et al.,
2023). The integration of Human Capital Theory, Sociotechnical Systems Theory, and the
Capability Approach ensures that the proposed Al-driven strategies address the three key
challenges of accessibility, relevance, and sustainability. Human Capital Theory focuses on
aligning education with economic recovery, Sociotechnical Systems Theory ensures that Al tools
are adaptable to Syria’s infrastructural and cultural context, and the Capability Approach prioritizes
equity and empowerment for marginalized learners.

INTEGRATING THEORIES

Al-Driven Innovations for Post-Conflict Educational Renewal in Syria: Integrating
Sociotechnical Systems, Human Capital, and Capability Theories

The post-conflict reconstruction of Syria’s education system necessitates the deployment of
innovative strategies that address systemic challenges such as infrastructural fragility, mass
displacement, and resource scarcity, while concurrently preserving the nation's cultural identity. In
this context, Artificial Intelligence (Al) emerges as a transformative tool, offering promising solutions
for educational renewal. This paper proposes the integration of Al-driven strategies grounded in
interdisciplinary theoretical frameworks, including Human Capital Theory Becker (1991),
Sociotechnical Systems Theory Trist and Bamforth (1951), and the Capability Approach (Sen,
2015). These theoretical perspectives are revisited in light of post-2022 research on Al in education
(AIED), reflecting a deepened understanding of how Al can be harnessed to foster resilience and
equity in the Syrian education system. Specifically, the paper outlines six Al-driven strategies aimed
at revitalizing the educational landscape in Syria, with a focus on inclusivity, quality, and
sustainability.

Adaptive Learning Platforms for Heterogeneous Classrooms

Syria’'s educational crisis is characterized by significant disparities in student learning levels,
exacerbated by years of conflict and disrupted schooling. Al-powered adaptive learning platforms,
such as Kolibri and Siyavula, have demonstrated the potential to address this challenge by
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personalizing instruction and dynamically adjusting content to meet the diverse needs of students.
These platforms, which were successfully piloted in refugee contexts, such as UNESCO’s 2023
initiatives in Lebanon, reflect the principles of Sociotechnical Systems Theory by emphasizing the
importance of context-aware design (Trist & Bamforth, 1951). Furthermore, they align with Human
Capital Theory by facilitating the mastery of foundational skills, a critical factor in economic and
social development (Hanushek & Woessmann, 2020). Recent evidence suggests that adaptive Al
systems have led to an 18% reduction in dropout rates in conflict-affected regions by addressing
the diverse learning needs of students (UNESCO, 2024).

Teacher Augmentation and Professional Development

A significant challenge facing Syria’s education sector is the shortage of adequately trained
teachers, with 52% of educators lacking formal qualifications (UNICEF, 2023). Al-driven tools, such
as natural language processing (NLP)-based lesson planners (e.g. ChatGPT-4) and Arabic-
language Massive Open Online Courses (MOOCs) like Edraak, offer an opportunity to reduce the
burden of lesson preparation and upskill educators in trauma-informed pedagogy. Research by
Mustafa et al. (2024) highlights the positive impact of Al-enhanced teacher training programmes,
which have been shown to improve classroom outcomes by 32% in low-resource settings. These
Al tools operationalize Sociotechnical Systems Theory by integrating into institutional workflows,
thereby supporting professional development in a sustainable manner (Mustafa et al., 2024).

Hybrid Learning Models for Connectivity-Poor Contexts

Given Syria's challenges with Internet connectivity, hybrid-learning models combining Al analytics
with low-tech delivery mechanisms such as SMS-based micro-lessons and offline community hubs
hold significant promise. These models align with the Capability Approach by ensuring inclusive
access to education, a crucial factor in post-conflict settings (Sen, 2015). Similar models have
proven effective in other conflict-affected regions, such as Afghanistan, where UNESCO-backed
SMS literacy programs were implemented in 2021. Recent advancements in edge computing,
enabling Al-driven tablets to function without Cloud dependencies, offer a solution to Syria’s rural
connectivity gaps, ensuring that students in remote areas can access Al-powered educational
content (Itu, 2021).

Psychosocial Support via Emotion-Aware Al

The psychological toll of conflict on students is profound, necessitating innovative approaches to
provide psychosocial support. Al-driven emotion-aware technologies, such as Effective’s emotion-
sensing algorithms and Arabic-adapted Chabots like Woebot, offer promising interventions to
address mental health challenges in post-conflict educational settings. These tools are grounded
in the focus of the Capability Approach on holistic well-being (Unterhalter et al. 2022), enabling
students to access support for emotional resilience. Research by Cosic et al. (2024) demonstrates
that Al-mediated mental health interventions can increase student engagement by 41% in conflict
zones. However, concerns regarding data privacy and the ethical implications of Al-driven mental
health tools in conflict settings remain, underscoring the need for careful ethical consideration in
their implementation.

Cultural Preservation through Al-Curated Content

In the wake of conflict, the erosion of cultural identity poses a significant risk to Syria’s educational
renewal. Al-driven natural language processing (NLP) models, trained on Syrian literary archives
such as the works of Nizar Qabbani, can play a crucial role in preserving cultural heritage while
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facilitating the development of culturally resonant curricula. These Al-driven initiatives align with
the principles of Sociotechnical Systems Theory, emphasizing the importance of culturally
embedded technologies. Similar initiatives in Mexico, where Al has been used for heritage
preservation, offer valuable lessons for Syria’s educational renewal (Duran-Fernandez et al., 2024).

Predictive Analytics for Equitable Resource Allocation

The use of machine learning models to analyze satellite imagery and mobility data offers a powerful
tool for forecasting enrollment trends, particularly in areas experiencing the return of displaced
populations. Predictive analytics can guide decisions regarding resource allocation, ensuring that
infrastructure investments are targeted where they are needed most. Al-driven Geographic
Information Systems (GIS) mapping has been shown to reduce disparities in resource distribution
by 27% in post-conflict regions, advancing the goals of Human Capital Theory by ensuring that
resources are used efficiently to maximize educational outcomes (Ugwu et al., 2024).

DISCUSSION
Critical Evaluation and Ethical Considerations

Despite the transformative potential of Al in post-conflict educational renewal, its implementation
in Syria must be approached with caution. Several ethical and practical challenges must be
addressed:

e Algorithmic Bias: Al models trained on non-local datasets may fail to account for the
specific cultural and educational contexts of Syria, leading to misrepresentations in
educational content (UNICEF, 2023).

o Data Privacy: The collection of sensitive data, such as biometric information, raises
significant concerns regarding privacy and security in conflict zones. UNICEF (2023) warns
against the unregulated collection of such data in post-conflict settings.

e Sustainability: The success of hybrid learning models depends on partnerships with local
NGOs and community-based organizations to ensure the maintenance and sustainability
of offline infrastructure, particularly in areas with limited access to digital resources
(UNICEF, 2023).

Challenges and Ethical Considerations in Al-Driven Educational Reconstruction for Syria

The integration of artificial intelligence (Al) into Syria’s post-conflict education system offers
significant transformative opportunities. However, it also necessitates a rigorous examination of the
sociotechnical, ethical, and operational challenges inherent in such an initiative. These issues must
be framed within global debates concerning the equitable deployment of Al, particularly in fragile
and conflict-affected contexts.

Infrastructure Fragility and the Digital Divide

Syria’s infrastructural limitations present substantial obstacles to the effective adoption of Al in the
education sector. The country’s power grids remain severely damaged, and Internet penetration is
limited, with only 22% coverage in rural areas (ltu, 2021). Furthermore, ongoing economic
sanctions exacerbate these barriers, hindering the implementation of Al-driven educational
solutions. High-bandwidth tools that rely on cloud computing or real-time analytics are impractical
in areas where electricity is intermittent and mobile coverage is restricted to 2G networks. Even
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offline Al solutions, which depend on devices like smartphones or tablets, face accessibility
challenges, as 63% of Syrian households lack access to such technologies (UNHCR, 2023). These
limitations may inadvertently deepen the urban-rural digital divide, a challenge similarly observed
in other regions such as Sub-Saharan Africa, where infrastructural deficits hinder the scalability of
Al technologies (Gwagwa et al., 2021; Milic). The integration of technology must consider local
material realities rather than imposing external frameworks. The concept of sociotechnical systems,
as outlined by Trist & Bamforth (1951), underscores the importance of adapting technological
solutions to the specific conditions of the context in which they are deployed.

Data Colonialism and Privacy Risks

The extraction of user data by Al systems, particularly for profit-driven motives, introduces the
ethical risk of data colonialism. In Syria’s context, this may involve the exploitation of Syrian data
by foreign technology companies (Couldry & Mejias, 2020). For instance, Al tools that collect
biometric data, such as emotion-sensing chatbots, risk exposing sensitive information to
unauthorized third parties. Syria’s current lack of comprehensive data protection laws exacerbates
these concerns, leaving vulnerable populations susceptible to surveillance. This issue is particularly
relevant in light of UNESCOQO’s 2024 framework for ethical Al, which emphasizes the need for data
sovereignty in conflict-affected regions. The Capability Approach, as articulated by (Sen, 2015) and
further developed by Unterhalter et al., (2022), condemns practices that violate individual agency
and dignity. This approach advocates for participatory models of data governance that respect the
autonomy and rights of individuals within affected communities.

Algorithmic Bias and Cultural Misalignment

A significant challenge to the equitable deployment of Al in Syria is the potential for algorithmic
bias, particularly in Al tools trained on datasets that reflect the values and norms of the Global
North. For instance, Arabic-language natural language processing (NLP) models are often
designed to prioritize Modern Standard Arabic, overlooking regional dialects such as those spoken
in Syria. This limitation renders such models ineffective for approximately 40% of Syrian students
who speak local dialects (Omowon; Valiakhmetova & Tsukanov, 2022). Additionally, Al-generated
educational content may inadvertently reinforce gender biases, particularly in conservative regions
like Deir EL-Zor, where girls’ education is often restricted. These issues align with recent findings
from a 2024 meta-review, which highlighted cultural misalignment as a critical gap in the field of Al
in education (Butson & Spronken-Smith, 2024). Human Capital Theory, which often neglects
systemic inequalities, is exposed when Al tools perpetuate biases that hinder equitable access to
education and skill development (Becker, 1991).

Ethical Dilemmas in Trauma-Informed Design

Al-driven psychosocial support tools, such as emotion-sensing chatbots, pose ethical dilemmas in
the context of Syria’s traumatized youth. A significant proportion of Syrian youth, approximately
78%, report experiencing anxiety (Rasmussen et al., 2022), and over-reliance on Al for mental
health support could risk depersonalizing care. In particular, systems that lack cultural competence
may fail to account for Syria’s complex tribal and religious dynamics, potentially undermining trust
in institutions. UNESCQO’s 2024 call for "human-centered Al" stresses the importance of hybrid
human-Al care models, which integrate both technological and human-driven support, particularly
in conflict zones. The Capability Approach prioritizes holistic well-being over the efficiency-driven
solutions proposed by purely technocratic models, advocating for interventions that respect the
complexity of human experiences (Unterhalter et al., 2022).
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Sustainability and Dependency Risks

The long-term sustainability of Al-driven educational platforms in Syria remains uncertain,
particularly given the reliance on foreign-developed tools. Many platforms funded by international
NGOs tend to discontinue once their funding expires, leaving local communities without ongoing
support or updates. This phenomenon has been observed in the discontinuation of various
educational technologies in refugee camps (Mustafa et al., 2024). Moreover, the use of proprietary
algorithms developed by tech giants in Silicon Valley may stifle local innovation, reinforcing
concerns about "technological dependency” in the Global South. This dependency poses a
significant risk to the development of local capacities and solutions tailored to the unique needs of
the Syrian context. Sociotechnical Systems Theory emphasizes the need for technological
solutions that empower local stakeholders rather than reinforce external control (Trist & Bamforth,
1951). This approach advocates for solutions that foster local innovation and long-term
sustainability.

Comparison with Previous Studies

The proposed Al-driven strategies for Syria’s educational recovery align with similar initiatives in
other conflict-affected regions, such as Rwanda, Colombia, and Afghanistan. For example,
adaptive learning platforms have been successfully implemented in refugee contexts in Lebanon,
leading to significant improvements in learning outcomes (UNESCO, 2024). Similarly, hybrid
learning models have been used in South Sudan to deliver education in remote areas with limited
connectivity (Mualla, 2022). However, this study’s unique contribution lies in its integration of
Human Capital Theory, Sociotechnical Systems Theory, and the Capability Approach into a unified
framework tailored to Syria’s post-conflict realities. This framework not only addresses the
immediate challenges of accessibility, relevance, and sustainability but also emphasizes the
importance of equity, cultural relevance, and human dignity in the design and implementation of
Al-driven solutions.

LMITATIONS OF THE STUDY

While this study offers a comprehensive framework for Al-driven educational recovery in Syria, it is
not without limitations. First, the proposed strategies are based on theoretical frameworks and have
not yet been empirically validated in the Syrian context. Second, the potential for cultural
misalignment in Al tools designed for Syria remains a significant challenge, particularly given the
diversity of dialects and cultural norms across the country. Third, the implementation of Al in a
context with severe infrastructural and economic constraints poses practical challenges that may
limit the scalability of these solutions. Future research should focus on piloting these strategies in
Syria and conducting longitudinal studies to evaluate their long-term impact on educational
outcomes and psychosocial well-being.

CONCLUSION AND POLICY RECOMMENDATIONS: Toward a Conflict-Sensitive Al
Ecosystem

The reconstruction of Syria's educational system through the integration of Artificial Intelligence
(Al) necessitates the formulation of policies that not only foster innovation but also ensure
sociopolitical pragmatism. By leveraging the conceptual frameworks of Human Capital Theory,
Sociotechnical Systems Theory, and the Capability Approach, this section proposes a
comprehensive roadmap to address the infrastructural, ethical, and cultural challenges associated
with Al adoption, while emphasizing the importance of equity and sustainability.
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Localized Governance and Participatory Design

In light of the risks of technological dependency and potential cultural misalignment, it is crucial for
Syria to develop governance structures that prioritize local agency. One potential model is the
establishment of a Syrian Al Council, comprising educators, technologists, psychologists, and civil
society representatives, to oversee the development of open-source Al tools that are tailored to the
linguistic and cultural context of Syria. Collaborative initiatives with institutions such as Damascus
University could be instrumental in training large language models (LLMs) on Syrian dialects and
literature, ensuring that educational content aligns with the lived experiences of Syrian students
(Omowon; Valiakhmetova & Tsukanov, 2022). This initiative is consistent with the principles of
Sociotechnical Systems Theory, which advocates for the co-design of technology in a manner that
adapts to, rather than disrupts, the existing social fabric (Trist & Bamforth, 1951). By embedding
community participation in the development of Al tools, Syria can mitigate the risks of top-down,
donor-driven interventions, which have historically marginalized local voices in post-conflict
contexts.

Hybrid Infrastructure for Equitable Access

Given Syria’s infrastructural challenges, including a rural Internet penetration rate of less than 22%
(Itu, 2021), it is essential to develop hybrid models that bridge the gap between advanced
technological solutions and low-tech accessibility. For instance, solar-powered community hubs
equipped with offline Al tools such as tablets preloaded with adaptive learning software like Kolibri
could serve as valuable educational resources in areas with limited electricity access. Additionally,
SMS-based platforms could provide bite-sized lessons to students with access to basic mobile
phones. This approach operationalizes the Capability Approach’s core mandate of inclusivity,
ensuring that Al does not exacerbate the urban-rural divide (Sen, 2015). Complementary
investments in teacher training for hybrid pedagogies, such as blending radio broadcasts with Al-
assisted tutoring, could further democratize access, especially for girls in conservative regions
where mobility is often restricted (UNESCO, 2022).

Ethical Guardrails against Data Colonialism

The absence of comprehensive data protection laws in Syria presents a significant risk of data
colonialism, where foreign technology firms extract sensitive user data without adequate oversight
or accountability (Couldry & Mejias, 2020). To counteract this threat, it is imperative for
policymakers to establish Syria-specific Al Ethics Guidelines that prohibit the collection of biometric
data from minors and mandate transparency in Al algorithms. Additionally, third-party audits of Al
tools, conducted in partnership with regional universities, could help assess and mitigate biases
related to gender representation or dialect recognition. Such measures would ensure that tools like
emotion-sensing Al do not pathologies trauma or misinterpret culturally specific expressions of
distress (Rasmussen et al., 2022). These ethical guardrails are in alignment with the Capability
Approach’s emphasis on dignity and agency, framing data sovereignty as a critical prerequisite for
the equitable deployment of Al technologies.

Trauma-Informed Al and Psychosocial Integration

Finally, the role of Al in addressing Syria's mental health crisis requires careful consideration. While
Al-driven chatbots, such as Woebot, offer preliminary psychosocial support, human oversight
remains critical to avoid the depersonalization of care. Training Al tools on datasets co-developed
with Syrian psychologists, incorporating local idioms of distress and culturally specific coping
mechanisms, could enhance the cultural competence of Al applications. For example, Al-powered
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storytelling apps could utilize narratives drawn from Syrian folklore to assist children in processing
trauma, blending therapeutic objectives with cultural preservation (Patil & Singh, 2023; Yiew et al.,
2023). This approach aligns with the Sociotechnical Systems perspective, which emphasizes the
integration of technology within a holistic, human-centered ecosystem.

CONCLUSION

The ongoing Syrian conflict has inflicted profound damage on the nation’s education system,
resulting in the loss of educational opportunities for millions of children and the erosion of a
generation’s potential. However, as this paper demonstrates, the scale of the crisis also presents
a rare opportunity to conceptualize education through the integration of artificial intelligence (Al).
Rather than viewing Al as a catchall solution, this research posits it as a vital bridge connecting the
present devastation with the promise of renewal, aligning global technological advances with the
specific needs and realities of Syria. At the core of this proposed framework is the recognition that
the successful deployment of Al in Syria’s educational landscape requires a deep understanding
of the sociopolitical context. Key strategies, such as adaptive learning platforms tailored to the
needs of displaced students and hybrid models that circumvent existing infrastructural limitations,
highlight how Al can effectively address immediate educational challenges while fostering long-
term resilience. These interventions are grounded in the theoretical foundations of Human Capital
Theory, Sociotechnical Systems Theory, and the Capability Approach, ensuring that technological
solutions prioritize equity, cultural relevance, and human dignity.

Nevertheless, the implementation of Al in post-conflict Syria is fraught with challenges. Issues such
as data colonialism, algorithmic bias, and over-reliance on technological infrastructure necessitate
the establishment of ethical frameworks and localized governance structures. The creation of
Syrian-led Al councils and the incorporation of trauma-informed design principles will be essential
in mitigating these risks and promoting a sense of agency and ownership among Syrian educators
and students.

This study also contributes to broader global discussions on the role of Al in post-conflict recovery,
challenging the dominant techno-utopian discourse that often surrounds Al in education. By
advocating for a conflict-sensitive approach, it emphasizes the importance of acknowledging the
complexities of war-torn societies. In doing so, it presents a model that could be applicable to other
nations experiencing similar challenges, such as Yemen and Afghanistan, where prolonged conflict
has decimated educational systems.

Looking toward future research, several key areas warrant further exploration. Ethnographic
studies examining the cultural acceptance of Al within Syrian classrooms could provide valuable
insights into potential barriers to implementation, while longitudinal studies could evaluate the long-
term effects of Al-based interventions on student learning outcomes and psychosocial well-being.
Additionally, the development of Arabic-language Al ethics guidelines, co-created with regional
stakeholders, would set a precedent for responsible Al deployment in the Global South.

In conclusion, the integration of Al into Syria’s educational system is not merely a technological
advancement; it represents a moral imperative and a reflection of the resilience of a nation
determined to rebuild. By approaching Al implementation with foresight, humility, and a
commitment to equity, Syria has the potential to transform its educational landscape from the ashes
of conflict into a foundation for renewal one that is powered by innovation, yet rooted in the enduring
hope and strength of its people.
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