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ABSTRACT

Introduction: Unequal urban development, often resulting from the absence
or neglect of comprehensive planning, has led to disparities in access to
essential services among city residents. Educational services are among the
most vital urban amenities, playing a crucial role in promoting sustainable
development, reducing environmental pollution, and improving residents'
quality of life. This study aims to assess students' accessibility to educational
centers within the road network of District 18 in Tehran. By analyzing the
spatial distribution of schools (supply) and student populations (demand), the
research identifies underserved areas to inform strategies for enhancing
educational equity. The focus is on evaluating spatial equity from the
perspective of students’ access to educational facilities.

Materials and Methods: The study defines a spatial equity index based on
two primary criteria: the quality of educational center locations and the
quality of access. The location quality considers factors such as placement
relative to prohibited or hazardous zones and proximity to complementary
land uses. Notably, internal attributes of educational centers—such as
building condition, facilities, lighting, teaching staff, teaching methods, or
per-student area—are outside the scope of this analysis. Educational demand
is estimated using demographic data at the block level. Access quality
assumes that all populations are assigned to their nearest school within
capacity constraints, with distances exceeding standard thresholds impacting
accessibility. A key innovation involves incorporating pathway quality and
safety factors—such as visual surveillance, mixed land uses, road width, and
sidewalk presence—alongside distance measures when assessing spatial
equity. In this study, maps related to various sub-criteria are first collected,
then, their weights are assigned using analytic hierarchy process as an expert-
based method, and finally, spatial equity index is calculated.

Results and Discussion: Analysis reveals that peripheral neighborhoods in
District 18 experience lower levels of educational service coverage compared
to central areas. Among these zones, Zone 3 (Yafteh Abad) exhibits the
poorest conditions due to its dense organic street pattern and older
infrastructure where educational facilities are primarily located on outskirts.
Conversely, Zone 2 (Valiasr Town), a newer neighborhood with organized
street layouts and better infrastructure, demonstrates higher accessibility
levels. These findings highlight significant disparities in service distribution
linked to neighborhood age and urban form.

Conclusion: The current spatial equity index for District 18 is calculated at
0.69, indicating a relatively favorable but improvable distribution of
educational centers. This research underscores the importance of integrating
location quality and pathway safety considerations into urban planning
processes aimed at promoting equitable access to education. Such
assessments can guide policymakers toward targeted interventions that foster
more inclusive urban environments.

Keywords: Spatial equity, Access to educational services, Geographic
Information Systems, Analytic Hierarchy Process, Visual Surveillance.
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