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Appropriate spatial distribution of primary and secondary schools for relocated children of migrant workers (RCMW) is ex-
tremely valuable to ensure the fair education of special groups and improve the quality of their education. /is study used
concentration analysis, kernel density estimation (KDE), and coefficient of variation (CV) to measure the spatial agglomeration of
these children and their primary and secondary schools in the districts and counties of Liaoning Province from 2008 to 2017 based
on government surveys. /e results showed that the number of RCMW children in primary and secondary schools increased
during the research period and the growth rate of children in primary schools was higher than that of children in junior high
schools. /e number of primary and secondary schools has changed very little, while the number of secondary schools has
dropped sharply. /e spatial distribution of RCMW and that of their primary and secondary schools were characterized by a
“dual-core” distribution and a three-level (county, city, and provincial capital) gradient aggregation. In addition, kernel density
evolved from a balanced distribution to polar nucleus-shaped, clustered, and discretized distributions, respectively. Specifically,
the “large” and “super-large” schools were mainly concentrated in cities, showing a clustered pattern. “Medium-sized” and “small”
schools were mainly distributed in counties, presenting a discretized pattern. In addition, when the CV of the number of RCMW
increased, the imbalanced distribution of schools becamemore significant. Furthermore, the spatial differentiation of primary and
secondary schools for RCMW appeared to be affected by economic development, population size, and related policies in
the region.

1. Introduction

Since the implementation of the reform and opening up
policy (economic reform), China’s economic development
has gradually transitioned from high-speed to high-quality
growth. /e development of “new-type” urbanization has
accelerated, leading to the migration of a large amount of
surplus labor from rural to urban areas [1–3]. As a result, the
children of migrant workers relocated with their parents and
were sent to schools in the corresponding urban areas.
Relocated children of migrant workers (RCMW) are chil-
dren of elementary school age or adolescents who leave the
place where the rural household registration is recorded and

whose parents move to urban areas where they are required,
to receive compulsory education. As of 2018, the total
number of RCMW in primary and secondary schools was
13.671 million (10.136 million in primary schools and 3.5354
million in junior high schools). Appropriate spatial distri-
bution of schools not only enhances the accessibility of
educational resources in a given region for these children,
but also ensures their right to education.

Since the 19th National Congress of the Communist
Party of China, the state has prioritized the integrated de-
velopment of urban and rural education. /e “Imple-
mentation Plan to Accelerate Education Modernization
(2018–2022),” which was jointly issued by the General Office
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of the CPC Central Committee and the General Office of the
State Council, asserted that special groups’ right to education
should be guaranteed and that primary and secondary ed-
ucation of RCMW should be incorporated into urban de-
velopment planning. /e report of the 13th National
People’s Congress emphasized the need for deepening ed-
ucation reform and ensuring the education of RCMW. In the
context of new-type urbanization, the imbalanced devel-
opment of primary and secondary educational resources for
RCMW has become increasingly prominent; specifically, the
imbalance was among regions, urban and rural areas, and
schools. /us, it is particularly important to investigate the
spatial distribution of schools for these children at the
county level.

Research on education-related spatial issues has mainly
focused on school-selection decision models [4–6], redis-
tribution of educational resources [7], fairness of educa-
tional space [8–10], selection of school location [11–14],
spatial relationships between schools and transportation
facilities [15, 16], problems of separation between schools
and resident areas [17–19], school quality [20], and the
spatial distribution of students with health conditions in
schools [21].

Given the pronounced development of new-type ur-
banization in China, the number of RCMW has increased
[22–25]. /erefore, recent studies have considered the
primary and secondary education of these children, such as
the spatial distribution of primary and secondary schools
[26–28], the correlation between spatial distribution of
schools and housing prices [29], the impact of spatial re-
lationships between schools and parents’ workplaces on how
children are transported to and from school [30], and
fairness and accessibility in terms of distribution of school
resources [31–33].

In sum, existing studies on spatial characteristics of
primary and secondary schools have mainly focused on the
following: (1) school-selection decisions and location of
schools [34–36]; (2) reallocation of educational resources
and spatial distribution of schools [37, 38]; (3) spatial ac-
cessibility to educational resources [39–42]; and (4) corre-
lation analysis between spatial distribution of educational
resources and social factors, such as social behavior. Missing
from the research is the spatial-temporal evolution and
balance of schools from the perspective of RCMW against
the background of new-type urbanization [43].

As an important industrial province in China, Liaoning
Province is undergoing rapid urbanization. /e rate of ur-
banization has grown from 60.05% in 2008 to 67.37% in 2017
(average annual growth rate� 0.73%). In this sense, Liaoning
is representative of Chinese industrial provinces. /us, this
study used Liaoning as the research area and utilized a
Geographic Information System (GIS) to conduct a dynamic
analysis of the spatial-temporal evolution of primary and
secondary schools for RCMW from 2008 to 2017. /e pur-
pose of the study was to explore the spatial distribution of
these schools in terms of school size, service coverage, con-
centration, and spatial density at different times to provide a
valuable reference for the rational distribution and balanced
development of these schools in Liaoning.

2. Methodology and Research Data

2.1. StudyArea. Liaoning is located in the south of Northeast
China, bordering the Bohai Sea and the Yellow Sea; it is
separated fromNorth Korea in the east by the Yalu River and
from South Korea and Japan by the sea. Liaoning is the only
province of the northeastern provinces that is bordered by
both land and sea. /erefore, it serves as the main gateway
for Northeast China’s foreign trade. Liaoning is composed of
14 prefecture-level cities, such as Shenyang, Dalian, Anshan,
Fushun City, and Benxi City, and 100 counties (county-level
cities), with a total area of approximately 148 thousand
kilometers (Figure 1).

2.2. Data Sources. /e data used in this study included
digital elevation model (DEM) data of 30m resolution and
coordinates of primary and secondary schools in Liaoning
from 2008 to 2017. /e DEM data were extracted from the
Geospatial Data Cloud. Scrapy was used to extract the co-
ordinates of the schools from Google Earth based on their
address. ArcGIS 10.2 was then employed to process the
extracted data and construct the spatial distribution map of
these schools (Figure 2). /e addresses of the schools as well
as the number and gender of RCMW were obtained from
information statistics collected by the Liaoning Provincial
Government. /e specific data sources and descriptions are
shown in Table 1.

2.3. Methodology

2.3.1. Concentration Index. During the process of urbani-
zation, a large number of migrant workers have gradually
migrated to towns and counties or from towns and counties
to cities, and their children were also transferred from
schools in rural areas to those in cities and counties. Due to
such continuing concentration, the present authors used the
concentration index to analyze the change. Suppose that a
prefecture-level city i has n primary and secondary schools,
jk symbolizes the number of students in the kth school, the
zth school is a city-level school, and the number of students
in the school is expressed as jz. /us, the concentration ratio
(CRz) (%) of i can be expressed as follows:

CRz �
jz


n
k�1 jk

× 100. (1)

In addition to themain urban area, some prefecture-level
cities also have high-tech and development zones./erefore,
in addition to the primary and middle schools in the main
urban area, there are schools in the new zones (such as z, m,
and f ). /erefore, the concentration ratio (CRx) (%) can be
calculated as follows:

CRx �
jz


n
k�1 jk

+
jm


n
k�1 jk

+
jf


n
k�1 jk

+ · · ·  × 100. (2)

Suppose a county (or county-level city) has e schools that
are located in the built-up area of the county, and the
number of students in the ith school is expressed as jci

. In
addition, there are f schools that are located outside of the
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Figure 1: /e location of the study area.
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Figure 2: Sample points of primary and secondary schools for relocated children of migrant workers.

Table 1: Data sources and description.

Variable Description Data source
School data School names, number of children, etc. Government Information Statistics
School coordinates School coordinates Google Earth
Remote sensing images DEM of 30m resolution Geospatial Data Cloud
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built-up area, and the number of students in the lth school is
jwl

. /us, the concentration ratio (CRc) (%) can be expressed
as follows:

CRc �


e
i�1jci


f

l�1jwl
+ 

e
i�1jci

× 100. (3)

2.3.2. Kernel Density Estimation. Because the collection of
the geographic coordinates of the schools resulted in a large
quantity of point data, a kernel density algorithmwas used to
accurately demonstrate the spatial distribution and ag-
glomeration of the schools as follows. Let x1, x2,..., and xn be
a sample drawn from a population with a distribution
density function f, where f(x) symbolizes the estimated
value of f at a given point x, which can be calculated using the
Parzen–Rosenblatt window method.

f(x) �
1

nh


n

i�1
k

x − xi

h
 , (4)

where k is the kernel function, h indicates the bandwidth and
h> 0, n represents the number of samples, and (x − xi)

represents the distance from the estimated point x to sample
xi.

2.3.3. Coefficient of Variation. /e coefficient of variation
(Cv), a statistical measure of dispersion of observations in
the dataset, is the ratio of the standard deviation to the
mean. When the dimensions and means of multiple sets of
data are different, the degree of dispersion of a dataset can
be expressed by the coefficient of variation. A larger co-
efficient of variation indicates more diversity among the
data within the set, suggesting that there are more differ-
ences in the number of RCMW among schools, while a
smaller coefficient of variation indicates a smaller differ-
ence among the data within the set. /e calculation formula
is as follows:

Cv �

�������������������������

(1/n) 
n
i�1 xi − (1/n) 

n
i�1 xi( 

2


(1/n) 
n
i�1 xi

, (5)

where, xi is the attribute value of element i of the dataset and
n is the number of samples in the dataset. /e coefficient of
variation of the number of RCMW in primary and sec-
ondary schools from 2008 to 2017 was used to analyze the
evolution of school size. /e coefficient of variation of the
Voronoi diagram was used to illustrate the spatial evolution
of the distribution of schools.

3. Results

3.1. Spatial-Temporal Evolution of School Size. In 2008, there
were 50,420 RCMW in junior high schools and 149,901 in
primary schools; by 2017, the figures had increased to 72,485
(an increase of 43.76%) and 173,363 (an increase of 15.65%),
respectively. /e maximum number of RCMW in primary
schools increased from 1,124 in 2008 to 1,465 in 2017 and the
minimum number decreased from 2 to 1 over the same time

period. In addition, the number of primary schools with
RCMW decreased from 1,137 in 2008 to 1,130 in 2017.

In 2008, there were 431 junior high schools with RCMW
(236 schools in the main urban area, 81 schools in high-tech
and development zones, and 114 schools in counties). Schools
in the main urban area had 125 RCMW on average, while
schools in county areas had 81 RCMWon average. From 2008
to 2017, the number of junior high schools with RCMW in
each region changed significantly; however, the total number
of RCMW showed no noticeable increase. /e spatial char-
acteristics of the schools with RCMW are shown in Figure 3.

Using natural breaks classification (Jenks) in ArcGIS, the
schools were classified into four levels (I, II, III, and IV)
based on the number of RCMW attending. /e spatial
changes of primary and secondary schools by level in 2008
and 2017 are presented in Figures 3 and 4. In 2008, there
were only 11 primary schools in level IV; in 2017, the
number increased to 23, including two “mega” schools with
more than 1,200 RCMW. From 2008 to 2017, schools in
levels I, II, and III increased by 12, 15, and 35, respectively
(Table 2). /e number of secondary schools in level IV
decreased from 18 in 2008 to 16 in 2017, whereas the schools
in levels I, II, and III increased by 52.4%, 22.8%, and 42.2%
from 2008 to 2017, respectively (Table 3).

Voronoi diagrams of primary and secondary schools in
2008 and 2017 were created using ArcGIS 10.2 to identify the
service coverage of each school. Next, the coefficients of
variation of primary and secondary schools in 2008 and 2017
were calculated (Figures 5 and 6)./e coefficient of variation
characterized the distribution pattern of the nodes; specif-
ically, Cv > 64% indicates a clustered distribution, Cv < 33%
indicates a balanced distribution, and 64%>CV> 33% in-
dicates a random distribution [44]. According to the
principles of Voronoi diagrams, the coefficients of variation
of the primary and secondary schools in 2008 were 65.6%
and 66.1%, respectively, while those of the primary and
secondary schools in 2017 were 78.4% and 77.5%, respec-
tively. /e increase of the coefficients of variation suggested
that the schools were more spatially agglomerated. /e
overall service coverage per school was reduced, indicating
that the number of schools with RCMW increased.

3.1.1. Changes in School Concentration. /e concentration
ratios of the number of RCMW and their schools in main
urban areas, counties, and high-tech and development zones
in 2008, 2012, 2014, and 2017 were calculated. /e results
indicate that the number of RCMW began to concentrate in
main urban areas and high-tech and development zones,
while the schools were mostly concentrated in main urban
areas and counties (Figure 7). In 2008, the four districts with
the highest concentration ratios of primary school RCMW
inmain urban areas were Ganjingzi District (16%), Dongling
District (6.1%), Tiexi District (Shenyang) (3.4%), and Xin-
glongtai District (3.3%). In 2017, the overall concentration
ratio increased, and the four districts with the highest
concentration ratios of primary school RCMW in main
urban areas were Ganjingzi District (15.5%), Tiexi District
(Shenyang) (15%), Lianshan District (5%), and Dadong

4 Complexity



N

0 100km

Level
1–107
108–299

300–584
585–1224

(a)

N

0 100km

Level
1–100
101–293

294–610
611–1465

(b)

Figure 3: Spatial variation of the scale of primary schools in Liaoning Province (a) in 2008 and (b) 2017.
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Figure 4: Spatial variation of the scale of secondary schools in Liaoning Province (a) in 2008 and (b) in 2017.

Table 2: Scale grade of primary schools in Liaoning Province in
2008 and 2017.

I II III IV
2008 696 302 130 11
2017 825 317 165 23

Table 3: Scale grade of secondary schools in Liaoning Province in
2008 and 2017.

I II III IV
2008 254 118 41 18
2017 534 153 71 16
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District (4.1%). /e districts with a high concentration of
RCMW were mainly located in cities that had experienced
rapid urbanization, such as Shenyang andDalian. Compared
to 2008, the concentration ratios of primary schools in main
urban areas and counties in 2017 increased by 1.6% and
1.7%, respectively; however, the concentration ratio in high-
tech and development zones decreased by 2.1%. In 2017, the
concentration ratio of secondary schools in main urban
areas and high-tech and development zones decreased by
9.5% and 3.5%, respectively, compared to 2008, while the
concentration ratio in counties increased by 12.8% (Table 4).

3.1.2. Kernel Density and Spatial Agglomeration. /e KDE
method and ArcGIS 10.2 were employed to achieve data
visualization of the spatial agglomeration of RCMW and

their primary and secondary schools. Figure 8 shows that the
spatial-temporal evolution of the number of RCMW and
their primary and secondary schools tended to converge./e
maximum density values of the number of children and
schools showed various levels of increase over the research
period and were mainly distributed in the central urban
areas of prefecture-level cities. /ese findings indicated that
the distribution of schools with RCMW had a tendency to
cluster toward the central urban areas. In addition, the
kernel density of the number of children and schools varied
greatly among counties. /eir kernel density in the majority
of the counties and county-level cities decreased over the
research period, although it increased in a limited number of
county-level cities with relatively rapid urbanization, such as
Kuandian Manchu Autonomous County, Huanren Manchu
Autonomous County, and Xifeng County.
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Figure 5: Voronoi maps of primary schools in Liaoning Province (a) in 2008 and (b) in 2017.
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Figure 6: Voronoi maps of secondary schools in Liaoning Province (a) in 2008 and (b) in 2017.
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Further, the spatial distribution of the number of
children and schools evolved from a gradually stretched
pattern to clustered, discretized, and polar nucleus-shaped
patterns. /e polar nucleus-shaped patterns were most
prominent in the main urban areas and fringe areas of
Shenyang and Dalian. Other regions also showed a rela-
tively less prominent polar nucleus. /e clusters were
mainly distributed in the central urban areas of the pre-
fecture-level cities. Kernel density values underwent the
following changes: areas with low density values shrank,
areas with medium density values expanded, and areas with
high density values tended to cluster. In addition, areas
with high density values increased. In 2008, Liaoning was
less urbanized, the development of schools in cities and
counties was relatively balanced, and the distribution of
RCMW in primary and secondary schools was relatively
even. However, in 2017, with the acceleration of urbani-
zation, the spatial distribution of the number of RCMW in
schools became imbalanced, and the majority of children
tended to cluster in certain regions. As a result, kernel
density manifested clustered and polar nucleus-shaped
patterns. In addition, the distributions in counties, cities,

and provincial capitals were noticeably different, forming a
3-level gradient pattern.

3.1.3. Unbalanced Development of Primary and Secondary
Schools between Urban and Rural Areas. Balanced devel-
opment of primary and secondary education means that every
school-age child has equal opportunity to receive education of
equal quality in similar environments, and the allocation of
educational resources is reasonable among regions, urban and
rural areas, and schools. With the continuous acceleration of
urbanization, high-quality educational resources, job oppor-
tunities, and welfare benefits in urban areas have influenced a
large number of rural households to migrate to cities. As a
result, more children were transferred from schools in rural
areas to schools in urban areas, leading to a reduction in the
number of students in county schools and an increased gap in
student numbers between urban and rural schools. Some
schools in urban areas have an exceptionally larger number of
students compared to other schools. Based on “Chengshi Putong
Zhong Xiao Xuexiao Jianshe Biaozhun (the Standards for the
Construction of General Primary and Secondary Schools in

RCMW in primary schools in 2008
RCMW in primary schools in 2017
RCMW in secondary schools in 2008
RCMW in secondary schools in 2017

RCMW’s primary schools in 2008
RCMW’s primary schools in 2017
RCMW’s secondary schools in 2008
RCMW’s secondary schools in 2017

0 100km 0 100km

N

Figure 7: Concentration ratio of primary and secondary schools’ RCMW and their schools in Liaoning Province in 2008 and 2017.

Table 4: Concentration ratio of primary and secondary schools’ RCMW and schools with RCMW in main urban areas, counties, and high-
tech zones in Liaoning Province in 2008 and 2017.

Primary schools (2008) Primary schools (2017) Secondary schools (2008) Secondary schools (2017)
RCMW (urban areas) 55.9 63.5 53.1 63.2
RCMW (counties) 11 6 17.7 8.9
RCMW (high-tech zones) 33.1 30.5 29.2 27.9
Schools (urban areas) 48.9 50.5 56.3 46.8
Schools (counties) 32.7 34.4 25.4 38.2
Schools (high-tech zones) 18.4 16.1 18.3 15
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Figure 8: Continued.
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Urban Areas),” “Nongcun Putong Zhong Xiao Xuexiao Jianshe
Biaozhun (the Standards for the Construction of General
Primary and Secondary Schools in Rural Areas),” and the actual
situation in Liaoning, the primary and secondary schools were
categorized based on the number of RCMW. Specifically,
primary schools with fewer than 200, 200 to 500, 501 to 700, and
more than 700 RCMW were defined as “small,” “medium-

sized,” “large,” and “super-large” schools, respectively; sec-
ondary schools with fewer than 150, 150 to 300, 301 to 500, and
more than 500 RCMW were defined as “small,” “medium-
sized,” “large,” and “super-large” schools, respectively.

In 2008, there were 29 super-large and 30 large schools,
whereas in 2017, there were 58 super-large and 90 large
schools. In other words, the number of super-large and large
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Figure 8: Distribution density map of RCMW and their primary and secondary schools in Liaoning Province in 2008 and 2017.
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schools doubled and tripled in size, respectively, between
2008 and 2017. In 2008, there were 221 medium-sized and
1,231 small schools, while in 2017, there were 460 medium-
sized and 1,853 small schools.

/e coefficients of variation of RCMW in primary and
secondary schools in the province are shown in Table 5./e
coefficient of variation gradually increased from 2008 to
2017, indicating that the overall scale of RCMW children in
primary and secondary schools gradually increased.
However, the growth of the number of primary school
students was smaller than that of the number of secondary
school students. In addition, the changes in the number of
children presented as an inverted U-shape. /e rate of
growth in the number of RCMW between 2008 and 2011
and between 2014 and 2017 was notably slower than that
between 2011 and 2014. From 2008 to 2011, the differences
in the number of RCMW among primary schools were
greater than those among junior high schools. However,
from 2014 to 2017, the difference in the number of RCMW

in junior high schools gradually increased and exceeded the
differences among the primary schools. In addition, the
majority of RCMW tended to cluster in cities, leading to an
increase in the number of large and super-large schools in
urban areas and a reduction in the per capita educational
resources for local students in these areas. /e majority of
schools in counties were small and medium-sized, leading
to a further reduction of educational resources in counties
and more pronounced differences in the development of
educational resources between urban and rural areas
(Figure 9).

3.2. Mechanisms behind the Spatial Differences

3.2.1. Effect of Regional Economic Development on Schools.
Differences in economic development are the major factor of
the imbalanced spatial distribution of primary and sec-
ondary schools within the province. Due to factors such as

Table 5: /e coefficients of variation of RCMW in primary and secondary schools in Liaoning Province.

2008 2011 2014 2017
Primary schools 132 135 145 147
Secondary schools 122 132 161 163

Small secondary schools
Medium-sized secondary
schools
Large secondary schools
Super-large secondary
schools

Small primary schools
Medium-sized primary
schools
Large primary schools
Super-large primary
schools

0 100km

N

(a)

Small secondary schools
Medium-sized secondary
schools
Large secondary schools
Super-large secondary
schools
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Large primary schools
Super-large primary
schools

0 100km

N

(b)

Figure 9: /e spatial distribution of “small school” and “large school” in Liaoning Province in (a) 2008 and (b) 2017.
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geographic location and industry structure, the economic
development of counties in Liaoning varied significantly,
leading to an imbalance in the investment of education and
construction funding between schools; key schools were
highly concentrated in regions with rapid economic de-
velopment. Moreover, economic development tended to
attract a large number of migrant workers and high-quality
teachers. /e transfer of the children of these workers into
the key primary and secondary schools facilitated the for-
mation of large and super-large schools. Higher-quality
teachers were generally attracted to key schools, which
widened the gap in teaching quality among schools. /us,
the differences in regional economic development
accelerated unbalanced growth in the number of RCMW
and in the development of educational resources among
counties.

3.2.2. Demand for Educational Resources by Population Size.
Population size was the core element affecting the spatial
distribution of primary and secondary schools, as large
populations provide a stable source of students. /erefore,
the concentration of primary and secondary schools in a
given region was positively correlated to its population
size. A large school-age population required more pri-
mary and secondary schools, which promoted the rapid
development of education quality, leading to the unco-
ordinated development of primary and secondary edu-
cation among counties with different population sizes.
Moreover, the increase in population size accelerated the
process of urbanization, attracting more RCMW into the
area, which made the imbalanced spatial distribution of
primary and secondary educational resources more
prominent.

3.2.3. Guidance of Government Policies. /e implementa-
tion of corresponding policies, such as the “/e National
Outline for Medium and Long-term Education Reform and
Development (2010–2020)” and “Decisions of the State
Council on Further Strengthening the Work on Rural Ed-
ucation,” had a certain impact on the spatial distribution of
primary and secondary schools for RCMWand were of great
significance to promote the balanced development of pri-
mary and secondary education. In addition, the previous
family planning policy and newly implemented two-children
policy had a strong impact on the population structure and
the number of students in the region, which indirectly af-
fected the spatial distribution of RCMW in primary and
secondary schools.

4. Conclusion

Using data related to the RCMW in schools in Liaoning from
2008 to 2017, concentration ratio, kernel density, and co-
efficient of variation methods, this study explored the
spatial-temporal characteristics and balance of the distri-
bution of primary and secondary school resources. /e
findings are as follows:

(1) From 2008 to 2017, the total number of RCMW
enrolled in primary and secondary schools in
Liaoning presented an overall growing trend; how-
ever, the growth of the number of primary school
children (15.65%) was smaller than that of junior
high school children (43.76%). /e number of pri-
mary schools with these children remained stable,
while the number of junior high schools decreased by
44.3%. /e concentration ratio of these children in
urban primary and secondary schools increased
from 55.9% to 63.5%, while the concentration ratio
in counties and high-tech and development zones
decreased from 11% and 33.1% to 6% and 30.5%,
respectively.

(2) /e spatial distribution pattern of the children and
their schools evolved from a balanced stretched
pattern toward polar nucleus-shaped, clustered, and
discretized patterns. Specifically, larger schools
tended to cluster, while the distribution of small
schools tended to scatter. /e distribution in main
urban areas and urban fringe areas of Shenyang and
Dalian presented prominent polar nucleus shapes,
forming a dual-core structure within the province. In
addition, the distribution among counties, cities, and
provincial capitals formed a 3-level gradient pattern.
Areas with low density values became smaller, areas
with medium density values expanded, and areas
with high density values tended to cluster and
increased.

(3) Large and super-large schools emerged in urban
areas, while schools in counties were usually small to
medium-sized. From 2008 to 2017, the coefficients of
variation of relocated children in primary and sec-
ondary schools increased from 132 and 122 to 147
and 163, respectively.

(4) /e major factors that affected the distribution
patterns of schools for these children included: (1)
regional economic development, (2) population size,
and (3) government policies./e combined effects of
the three mechanisms further exacerbated the im-
balance in the spatial distribution of educational
resources for these children.

5. Discussion

/is study employed concentration ratio, kernel density
analysis, and the coefficient of variation to investigate the
spatial-temporal evolution and balance of primary and
secondary schools for RCMW in Liaoning. /e findings
were of great significance for the rational distribution and
balanced development of primary and secondary schools in
the province. In contrast to existing research from home and
abroad, the present study provides the following contri-
butions: (1) New research perspectives: the majority of past
studies tended to analyze the overall spatial characteristics of
primary and secondary schools from a macroperspective.
Research on the spatial-temporal evolution and balance of
schools from the perspective of RCMW under the
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background of new-type urbanization was limited [45–47].
(2) New research data: existing research mostly used
questionnaire surveys, statistical yearbooks, and field ob-
servations to collect data. However, the data used in this
study were extracted from government data pools, which
improved the accuracy of the research data [48,49]. (3) New
research areas: existing studies mainly investigated the topic
at community, county, or city levels with limited studies at
the provincial level [50–52].

Nevertheless, this study has the following limitations: (1)
/e closing of old schools, the opening of new schools, and
the relocation of existing schools might affect their spatial
distribution. (2) Changes in the division of administrative
zones and establishment of high-tech and development
zones (such as converting Pulandian from a city to district
and establishing Jinpu New District and the Puwan Eco-
nomic Zone) might affect the spatial differences of primary
and secondary schools. However, these changes were not
controlled for in this study. Future studies may account for
these limitations.
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