Creative Commons Attribution 4.0 International License (CC BY 4.0)

Journal of Geography and Urban Space Development Vol. 12, No.3 (Autumn 2025) — Serial Number 30

A Geographical Analysis of the Distribution of Educational Facilities in Urban
Neighborhoods from the Perspective of Spatial Justice
(Case Study: The City of Ardabil)

Behnam Bagherit
Assistant Professor in Geography, Payam-e Noor University, Tehran, Iran

Mohammad Taqgi Mosoumi
Assistant Professor in Geography and Urban Planning, Branch Ardabil, University Azad Islamic,
Ardabil, Iran

Received: 15 November 2023 Accepted: 5 February 2024

PP. 74-96

Abstract

Spatial justice in the spatial distribution of schools is one of the important issues for planners.
This research was conducted with the aim of analyzing the geographic differences of school
placement and its research method is descriptive-analytical. In this research The average nearest
neighbor, the coefficient of variation and the Lorenz curve were used to analyze the spatial pattern
of the distribution of schools. the standard deviation ellipse was used to measure the directional
distribution of schools. the hot spot analysis was used to prepare a cluster map and finally Kernel
density was used to estimate the density of the spatial distribution of schools. The results of the
analysis show that the distribution of schools in Ardabil city follows the cluster spatial distribution
pattern and spatial inequality prevails in access to schools in the city. The center of gravity of the
distribution of schools is located in the neighborhoods of district 1 of the municipality. The map
of school clusters shows the presence of hot spots in the city center and cold spots in two
neighborhoods of District 3 of the municipality. Kernel's density map of school distribution shows
the deprivation of neighborhoods and suburban areas in having schools more clearly. In order to
achieve spatial justice and manage the problems resulting from spatial inequalities caused by
human decisions, locating and building new schools in the peripheral areas of the city such as
JaamJam, BeheshtZahra, IranAbad, JinKandi and newly constructed towns such as Niayesh,
Naderi, Kausar, nirouye entezaami, is recommended.
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Extended Abstract
1.Introduction

Education is the fundamental component of development and the primary architect of a society's
future human capital. Understanding the city as a “living organism” necessitates a rigorous
comprehension of its morphology, in which the interplay of functions is articulated through form.
Johnston’s Dictionary of Human Geography defines the geography of education as a scientific
discipline that studies spatial variations in the provision, uptake, and output of educational
facilities and resources. Amongst the most vital public services demanded by urban inhabitants,
educational infrastructure is of particular importance. Consequently, numerous nations have
pondered strategies to achieve educational equity. Evaluating the efficiency of these services is a
multifaceted mission covering quality, availability, and dispersion. The spatial accessibility of
households to educational services directly influences the distribution patterns of schools, which
ultimately dictates the degree of spatial justice regarding access to pedagogical environments.
Since attaining provincial center status, Ardabil has experienced rapid demographic growth. Thus,
this research analyzed the spatial distribution of schools across Ardabil's districts to identify
existing inequalities in educational service provision. Specifically, this research examined the
spatial distribution of schools in Ardabil. Moreover, it sought to identify which neighborhoods
are marginalized in terms of educational accessibility.

2. Method

This applied study used a descriptive-analytical method. The objective was to identify the
characteristics of the spatial distribution of schools in Ardabil's neighborhoods. Positional data
for schools were extracted from the city’s land-use maps and stored as point layers. To achieve
the research objectives, the spatial analysis capabilities of Geographic Information Systems (GIS)
were leveraged in two distinct phases: 1. Identification of spatial distribution patterns. This was
conducted using a suite of spatial metrics, including average nearest neighbor, the coefficient of
variation based on Thiessen polygons, the geographic concentration index, and hot spot analysis;
2. Analysis of dispersion characteristics and density. The intensity and directional trends of school
distribution in this city were examined using kernel density estimation and the standard
deviational ellipse.

3. Results

Access to public utilities in disparate locales is a fundamental prerequisite for the actualization of
spatial and social justice. This study tried to analyze the spatial differentiation of school placement
in the neighborhoods of Ardabil. To identify and clarify these disparities and expose the manifest
lack of spatial equity, various metrics measuring the spatial distribution of phenomena in a
Geographic Information System (GIS) were used. The empirical evidence clearly shows that
neighborhoods in the urban core, corresponding to the city’s oldest municipal district, have a
significantly higher concentration of educational facilities than peripheral areas. The emergence
of statistically significant hot spots in the central neighborhoods of District 1, just adjacent to cold
spots in several outlying sectors, indicates a systemic imbalance that requires urgent scholarly
and administrative attention. Moreover, high Kernel density values in central neighborhoods, in
contrast to sparse values in distant locales, give a clear depiction of spatial injustice in educational
access.
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4. Discussion and Conclusion

This research was conducted to analyze the spatial differentiation of school establishment from
the perspective of spatial justice. Analysis of the spatial distribution patterns using the average
nearest neighbor index revealed a distinctive clustered pattern for educational facilities in Ardabil.
This finding was shown by the coefficient of variation, which further substantiates the clustered
nature of school distribution. Moreover, the Lorenz Curve analysis showed a profound
disequilibrium over the neighborhoods, with the highest concentration of schools in District 1 of
the municipality. Based on the outputs of Kernel density, the neighborhoods of District 1 show
greater homogeneity in terms of educational provision and are predominantly categorized as well-
served. Conversely, Districts 2 and 3 showed high variance, embracing a heterogeneous mix of
neighborhood types. District 4 consists of moderately served neighborhoods, while District 5 is
characterized by poor or deprived areas. The focus of school distribution lies in the neighborhoods
of District 1, while the significant disparity between the major and minor axes of the standard-
deviational ellipse showed a pronounced directional trend in the spatial layout of schools in this
city.
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Clustered Random Dispersed

Given the z-score of -26.0638386108, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.
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