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Inequality in the admission of migrant children is an important manifestation of inequities at
the compulsory education stage in China. Spatial differences in the allocation of
educational resources and the factors affecting the number of enrolled migrant children
led to the following conclusions: 1) the total number of migrant children in Dalian is growing
situationally, with a total increase of 29,223 from 2008 to 2020. 2) The migrant children in
Dalian in 2020 are distributed in a spatially uneven manner, with most of them
concentrated in the periphery of the Ganjingzi District, south of the Jinzhou area
(suburban areas), where very few of them were enrolled in high-quality junior high and
primary schools. 3) The distribution of educational resources differed significantly between
the central urban areas and suburban areas. 4) The internal factor of schools constraining
the admission of migrant children is the teacher–student ratio. For every 1% increase in the
teacher–student ratio, the number of migrant children decreases by 4.12%. The main
external factors affecting the admission of migrant children were rental prices and the area
occupied by construction, which increased by 1% for each 2,000m buffer range of school
and 0.25% for the number of migrant children and decreased by 0.29% for each 2,000m
buffer range of the school.

Keywords: migrant children, compulsory education, the spatial metrology model, influencing factors, multi-source
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1 INTRODUCTION

Since the economic reforms of the 1970s, China has been experiencing rapid industrialization and
urbanization, which triggered the largest domestic urban–rural migration in the country’s history
(Wang and Holland, 2011). This has resulted in a large influx of migrant workers seeking better
employment opportunities and living conditions (Fang et al., 2016). The children they bring with
them are called migrant children (Yang, 2005). One of the challenges migrant workers and their
children face during the migration process is the inequality of migrant children’s access to
educational resources, which is an important social problem in contemporary China (Ma and
Wu, 2020). In 2020, there were 14,297,000 migrant children in China within the compulsory
education stage, of which 85.8% went to public schools or had their tuition paid by government
resources (National Bureau of Statistics, 2005). Particularly, large cities in China have seen many
migrant children entering their public schools. Most migrant workers come from the inland
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provinces and poor rural areas in the west, who migrated to the
eastern coastal regions where economic development is more
advanced (Goodburn, 2009). As a large coastal city with a rapidly
developing economy, population, and education system, Dalian
has attracted many migrant workers. In 2020, there were
123,030 migrant children at the compulsory education stage in
Dalian, accounting for 47% of all children in the Liaoning
Province and 23% of school children in junior high and
primary schools in Dalian. As such, it is particularly important
to solve the problem of education inequality for migrant children
in Dalian.

With the increase of educational inequality in large cities,
scholars have grown more concerned about the household
registration system, an important factor in the inequality of
migrant children’s school admission (Qian and Walker, 2015;
Wei and Gong, 2019). Theoretical concepts of isolation,
assimilation, social mobility, social exclusion/integration, and
citizenship have been widely used to study inequalities in
education between urban and rural children and questioned
whether migrant children could actually catch up with urban
students. Because the government uses the household registration
system to decide the configuration of educational resources,
migrant children have poorer educational opportunities than
their urban peers (Koo, 2012). Furthermore, Xiong (2015)
suggested that the homogeneity of public schools under
China’s education system and the household registration
system is reducing the opportunities of migrant children for
upward social mobility. Although improvements in policies
have benefited many migrant children, household barriers are
not fully eliminated yet. In fact, Qian and Walker, (2015) showed
that megacities such as Shanghai and Beijing have tightened
immigration control by introducing new restrictive systems to
replace the original household registration system.

The standard of permanent residence is so high that it is
difficult for migrant workers and their families to obtain official
certificates. However, although migrant children can enter urban
public schools without local household registration, they can only
apply for low-quality public schools that are usually located in
urban–suburban areas (Qian and Walker, 2015). High-quality
public schools are usually located in urban centers, but they are
reserved for local students. Therefore, school quality (not school
isolation) has become one of the most important factors affecting
the education of migrant children. While earlier research
provided rich background information on the educational
issues of migrant children and discussed policy implications
from different perspectives, most of these studies were
qualitative in nature (Zhou, 2006). Furthermore, many of
these studies only focused on one or two school students and
cannot represent the education of all migrant children in the city
(Chen and Feng, 2019). Research on the education of migrant
children has gradually moved from a qualitative nature to a
quantitative one (Goodburn, 2009; Xiong, 2015). Yet, the existing
quantitative studies have either focused on institutional barriers
(Lai et al., 2014; Guo and Zhao, 2019; Wei and Gong, 2019) or
individual factors (Hu, 2018; Ma et al., 2018; Wang et al., 2018).
They have not interpreted the overall school distribution of
migrant children in the city and the reasons for this distribution.

Points of interest (POI) data, important geographic urban
space big data (Liu K. et al., 2020; Zhang D. et al., 2020), can
describe the spatial and attribute information of geographical
entities in real-time, such as name, address, and coordinates.
They have the advantage of larger sample sizes and more
meticulous information coverage. POI-based research has been
fruitful in areas such as business spatial distribution (Lan et al.,
2018; Qiao et al., 2019; Zhang et al., 2021a; Xu et al., 2022), urban
functional area identification (Zhai et al., 2019; Zhang et al.,
2021b; Yu et al., 2022), urban built-up area identification (He,
2019; Yu et al., 2021; Zhang Z. et al., 2021), and spatial balance of
basic education (Zhang et al., 2022). As such, the convergence of
multi-source data such as school POI, internal data, and socio-
economic data can provide a more comprehensive analysis of the
specifics of migrant children’s education.

In summary, the current studies on educational issues of
migrant children have mainly been statistical analyses and
economic measurements (Tang and Wang, 2021). Research on
the analysis of migrant children’s education using a geographic
information system (GIS) spatial analysis and spatial econometric
models is scant. In terms of data, research on migrant children’s
education has mainly used statistical data from a district or several
schools in the city as samples. However, it is difficult to accurately
reflect the internal relationships between the number of migrant
children in the city, the internal factors of the school, and
socioeconomic factors with small sample size. At the present
stage of compulsory education, migrant children in China’s big
cities no longer have any problems attending public schools. To
address educational inequality, what they need is to study in better
public schools. As a megacity in China, Dalian is currently facing
such a problemwith migrant children in public schools. Therefore,
in this study, our sample will comprise all junior middle schools
and primary schools in Dalian in 2020, which will be combined
with population, gross domestic product (GDP), and rental price
data. Using ArcGIS 10.6, we will construct a geographic database
and combine spatial analysis and measurement to analyze and
interpret the educational equality of migrant children from the
following three aspects: 1) change in the number of migrant
children over time using districts and counties as units; 2) the
distribution status of migrant children in junior high and primary
schools in Dalian as well as the differences in the distribution of
educational resources using schools as the unit; and 3) the influence
of internal and external factors in school on the number of migrant
children using the spatial metrology model and junior high/
primary schools as samples. The innovation of this study lies in
the richness of data types and the number of spatial measurement
samples. It combines spatial visualization and spatial measurement
to explore the education equality of migrant children and provide a
new perspective for the research on education equality of migrant
children in other cities.

2 METHODOLOGY

2.1 Study Area
Figure 1 show Dalian is an important hub and megacity along the
northern coast of China covering a total area of 12,574 km2. Like

Frontiers in Earth Science | www.frontiersin.org July 2022 | Volume 10 | Article 9508532

Zhang et al. Education Equity for Migrant Children

https://www.frontiersin.org/journals/earth-science
www.frontiersin.org
https://www.frontiersin.org/journals/earth-science#articles


most large cities in China, the development of compulsory education
in Dalian is facing the problem of unequal allocation of educational
spaces. Migrant children’s education is particularly important for
developing the equilibrium of compulsory education. In 2020, the
number of migrant children in Dalian was 123,030, which was 47%
of the total number of migrant children in Liaoning Province and
23% of the total number of students in junior high and primary
schools in Dalian. Thus, studying the equilibrium of migrant
children’s education in Dalian is extremely representative. This
study focuses on seven districts and one county under the Dalian
jurisdiction. The main study area is the two county-level cities in the
alternative tube, which provides us a sample size of 639 schools in the
compulsory education stage. Out of these 639 schools, 411 are
primary schools and 228 are junior middle schools, with
80,277 and 42,803 migrant children studying, respectively. We
explored the spatial equitability of migrant children in the
mandatory education stage and the influence of each factor on it,
which can provide a valuable framework for studying the equality of
migrant children’s education in other cities in China.

2.2 Data Source and Processing
In this study, the number of migrant children attending junior high
and primary schools in Dalian, China, was mainly derived from
information provided by government agencies. The collected data
included the number of school children in junior high and primary
schools in Dalian in 2020, the number of dedicated teachers, the
number of personnel with a professional technical title of
intermediate and above, the construction area, the number of
books, the number of computer stations, the value of teaching
equipment, and other statistical information. We used the crawl
Baidu Map API and Gaode Map API with Crawler software to get
the longitude and latitude coordinates of the schools where the
migrant children were located, so as to obtain the spatial attributes of
the primary and secondary schools. The GDP data were obtained
from the 2020 nighttime light imaging pass (https://ngdc.noaa.gov/)
and are available for public download. Furthermore, Dalian 100m *
100m population raster data were primarily obtained from
WorldPop (https://www.worldpop.org/), which is available for
public download. The rental price data of Dalian were crawled
using Python on the ANN dwelling website. Coordinate tangle,
coordinate point counter inspection, and address information
correction complement were performed to ensure data precision.

Furthermore, the whole and joint rental prices were uniformly
adjusted to the whole rental price according to the housing
estates, resulting in 2070 attributes with average rental price
point coordinates. The data also included administrative
divisions in the study area. Land under construction data were
derived from the National Basic Geographic Information System
Database. In this study, ArcGIS 10.6 was utilized after
normalizing the aforementioned data to construct a
geographic information database.

2.3 Methods
2.3.1 Spatial Interpolation
Spatial interpolation has been widely used in many fields,
including deterministic, geodesic, and barrier-containing
interpolation (Tian et al., 2021; Yang et al., 2021; Yu et al.,

2021). The spatial data directly acquired in the research were
based on point/face statistics or measured data of some
monitoring points. The spatial precision of the data was
lacking. Therefore, the correspondence with the space to
produce high-precision full coverage was simulated by spatial
interpolation to obtain continuous data surfaces. In this study, we
used junior high and primary schools as basic points. The ArcGIS
10.6 software was used to construct a geographic database after
processing the evaluation indicators of the impact factors on
migrant children; the interpolation of inverse distance weight was
used to transform each indicator into a data surface and spatially
visualize it.

2.3.2 Correlation Analysis
Linear correlation analysis is commonly used to analyze the
correlation between variables, and the index used to measure it
is known as the linear correlation coefficient. There are three
main correlation coefficients: Pearson, Spearman, and Kendall,
which apply to different occasions. By calculating the
correlation coefficient (mainly R-value), the value range of
R is [−1, 1]. If there is a positive correlation, then r > 0; if the
correlation is negative, then r < 0. Furthermore, the
relationship strength is analyzed as follows: |r| > 0.95:
significant correlation; |r| ≥ 0.8: highly correlated; 0.5 ≤ |
r| < 0.8: moderate correlation; 0.3 ≤ |r| < 0.5: low
correlation, and |r| < 0.3: weak correlation.

Pearson’s correlation coefficient:

ρxy � coυ(X,Y)
σXσY

,

coυ(X,Y) � E[(X − μX)(Y − μY)].
(1)

Spearman’s rank correlation:

rs � ρrgXrgY � coυ(rgX, rgY)
σrgXσrgY

,

rs � 1 − 6∑
n

i�1d
2
i

n(n2 − 1).
(2)

Kendall:

τ � numberofconcordantpairs − numberofdiscordantpairs

n(n − 1)/2 .

(3)

2.3.3 Spatial Econometric Model
The ordinary least squares (OLS) model is considered the
standard analysis framework in econometric analysis.
However, it may ignore spatial dependence, leading to biased
or even invalid estimations. Many researchers who have
attempted to solve this limitation have found that the most
important analysis framework is actually the spatial
econometric model.

Spatial econometric models can avoid the deviation of classical
econometrics when analyzing spatial effects. The commonly used
spatial econometric models include the spatial lag model (SLM)
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and the spatial error model (SEM) (Kang, 2015; Chen et al., 2017).
The SLM is as follows:

Y � ρWy +Xβ + ε, (4)
where Y is the dependent variable, X is the explanatory variable,
W is the spatial weight matrix,Wy is the spatial lag variable, and ρ
is the spatial regression coefficient, which reflects the degree of
diffusion or spillover between adjacent spatial units as well as the
influence of X on Y. It is also the random error term.

The SLM mainly verifies the spatial spillover effect of
dependent variables in a region. It also ensures that the
influencing factors of dependent variables are applied to other
regions through the spatial transmission mechanism (Liu Y. et al.,
2020). In contrast to the SLM, the SEM verifies the spatial
dependence in the disturbance error term and measures the
error impact of the dependent variables in adjacent areas on
the local dependent variables. The SEM is as follows:

Y � Xβ + ε,
ε � λWε + μ,

(5)

where Y is the dependent variable, X is the explanatory variable,
W is the spatial weight matrix, ε is the random error term, λ is the
spatial error coefficient, μ is the random error term of the normal
distribution, and β reflects the influence of X on Y.

2.3.4 Index Selection and Processing
Previous reviews on the influencing factors of equality in
educational resource allocation have mainly focused on
screening outside schools and screening the administrative
unit with the smallest research scale being just to the streets
(town) (Sajjad et al., 2022) or the regression analysis with some
schools in the streets (town) as the sample; when the research
scale is not fine enough, the study sample size is not enough
(Omoeva et al., 2021). This study gives the indicators of geospatial
attributes using ArcGIS software. Our sample included all the
schools in Dalian that contained migrant children. This resulted
in a large volume of data, which broke the administrative region’s
boundary limit. Considering the effect of educational resources
on the number of migrant children from both inside and outside
the school adds credibility to the study’s results. The selected
indicators are shown in Table 1.

Faculty is the core factor in the distribution of compulsory
education resources, which has a decisive effect on the quality of
compulsory education. Therefore, we measured the number of
teachers using the student-to-teacher ratio to reflect the adequacy
of the number of teachers. The proportion of primary (junior)
teachers with higher (undergraduate) education and teachers
with intermediate and above professional technical titles was
also measured. The hardware resources include the campus area,
books, computers, and teaching equipment. We also chose the
area of school buildings with the students, the raw average
number of books, and every hundred students having four
secondary indicators of the number of computer stations.

Financial resources refer to compulsory educational funds
mainly from government financial grants, which are mostly
used to pay teacher salaries, acquire teaching equipment, and

improve the campus environment. According to the principle of
independence selected by the indicators, there is a causal
relationship between educational funding and operational
conditions. Therefore, this study focuses on two aspects:
faculty strength and operational conditions.

Socio-economic factors can affect migrant workers’ job
choices and the admission choices for migrant children
according to the service radius of junior high schools as
prescribed by the country. Therefore, this study focuses on
junior high and primary schools. We drew a buffer radius of
2,000 m around the schools and calculated the average GDP and
population within this radius, which can reflect the quality of life
and employment of migrant workers. This is important since the
admission of migrant children is closely related to the cost of
residence and the place of work of the migrant workers.
Additionally, since most migrant workers in Dalian are likely
to rent, the rental amount will affect the choice of schools for
migrant children and subsequently the number of migrant
children in school. Therefore, we used rental prices as an
important indicator to calculate the average rental price within
2,000 m radius of junior high and primary schools.

The construction area reflects the development status of
industries near the school. Large construction areas provide
more employment opportunities for migrant workers.
However, migrant workers working near the school will affect
the number of migrant children in school. Therefore, we used the
amount of construction going on within the school’s 2,000 m
buffer area as an important indicator.

3 RESULTS

3.1 Spatial–Temporal Evolution of Migrant
Children
Figure 2 shows the total number of migrant children in various
regions from 2008 to 2020: Ganjingzi District > Jinzhou
District > Lvshunkou District > Shahekou District > Xigang
District > Zhongshan District > Pulandian District >
Wafangdian District > Zhuanghe District > Changhai
District. Jinzhou District surpassed Ganjingzi District in
2019, and the total number of migrant children increased
from 93,807 in 2008 to 123,030 in 2020. The number of
migrant children in Ganjingzi, Jinzhou, and Lvshunkou
districts showed an upward trend, while the number of
migrant children in Changhai District showed a downward
trend. There was no significant change in other regions. With
rapid urbanization, more employment opportunities are
available to migrant workers, especially in Ganjingzi,
Jinzhou, and Lvshunkou districts. These opportunities are
found in construction, machinery, smelting, textiles,
clothing, aquatic work, catering, and other jobs. The quality
of schools in the older urban areas of Zhongshan, Xigang, and
Shahekou districts remains high. However, the number of
schools and student capacity is about to reach saturation,
which will make it difficult for migrant children to enter
these areas in large numbers. Due to the geographical
location of Changhai District, migrant children are now
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choosing to study in alternative areas with better educational
development. To see the distribution of migrant children in
different regions in detail, we used the school as a unit in
ArcGIS 10.6 interpolation analysis, which visually expresses the
spatial distribution of migrant children.

Figure 3A shows that schools with many migrant children are
mainly located in the suburbs of Dalian, including the south of
Jinzhou District and the periphery of Ganjingzi and Lvshunkou
districts. From the ratio of the number of migrant children to the
total number of school students in Figure 3B, we can see that
migrant children are mostly located in Jinzhou, Ganjingzi, and
Lvshunkov districts. Jinzhou District accounted for 38% of the
migrant children, Ganjingzi District, 34%, and Lvshunkou
District, 8%. The number and proportion of migrant children
in Wafangdian (3%), Pulandian (3%), and Zhuanghe (1%) are

much lower than those of Jinzhou, Ganjingzi, and Lvshunkov,
which reflects the population flow from suburban to core areas
during urbanization.

The survey data showed that high-quality primary and
secondary schools in Dalian are mainly located in urban core
areas such as Shahekou, Xigang, and Zhongshan districts.
However, the number and proportion of migrant children are
much lower in these core areas than those of the south of Jinzhou
District and the peripheral areas of Ganjingzi and Lvshunkou
districts. These districts show the uneven distribution of migrant
children and the difficulties migrant children face in entering
high-quality junior middle and primary schools at the
compulsory education stage. It also reflects the unfairness to
migrant children in terms of resource allocation at the
compulsory stage. To further verify the aforementioned results
statistically and analyze the changes in the number of migrant
children in terms of socio-economics, teacher strength, school
operating conditions, and other factors, we constructed a spatial
econometric model. In this model, the number of migrant
children is the dependent variable. Furthermore, teacher
strength, school operating conditions, and socio-economic
factors were set as the independent variables for subsequent
spatial metrology studies.

The indicators of influencing factors after spatial interpolation
are shown in Figure 4. As shown, there are significant differences
in the distribution of educational resources between the central
urban area and the suburbs. The distribution of resources as
reflected by the teacher–student ratio, the construction area of
school buildings per student, the number of books per student,
computers per student, and teaching equipment per student are
highly concentrated in Lvshunkou, Ganjingzi, and Wafangdian
districts and other suburbs. Higher values of average GDP,
population, rental price, and construction land area within the
school’s 2,000 m buffer zone were found in core areas such as
Zhongshan, Shahekou, and Xigang districts and the south of
Jinzhou District. The socio-economic development of suburbs

FIGURE 1 | Migrant children distribution in Dalian schools.

FIGURE 2 | Statistical chart of changes in the number of migrant children
in Dalian from 2008 to 2020.
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containing many migrant children was weaker than that of
central urban areas. Compared to the central urban areas with
relatively saturated educational resources, the suburbs still have a
large room for development. We can improve the school
attendance of migrant children in Jinzhou, Ganjingzi, and
Lvshunkou districts by increasing educational investment and
fairly reallocating existing resources to promote improved
educational equality.

3.2 Analysis of Influencing Factors
Table 2 shows the analysis results of index correlation. The study
found that LNUG and LNMPT failed the index correlation test,
while other indices passed the correlation test. At the level of 0.01
(single tail), the correlation was significant.

This study used GeoDa software to calculate the regression
results. Before establishing the spatial econometric model, a
spatial correlation test was conducted on the sample data.
Table 3 shows that Moran’s I value was 12.903. The
significance level was lower than 0.001, indicating that the
spatial distribution of migrant children’s enrollment is not
completely random but has a certain spatial correlation.
Therefore, the regression results of OLS might deviate, so it is
necessary to use the spatial econometric model while considering
spatial effects for estimation. From the perspective of variable
coefficient and significance, the calculation results of the model
were consistent. This result indicated that the consistency of the
results was high, and the R2 value increased after considering the
spatial correlation (SLM = 0.692 and SEM = 0.0.687), which were
both higher than the R2 value of OLS 0.592. The interpretation
results of SLM and SEM were thus better than the OLS regression
results.

However, the spatial lag coefficient was 0.749, and its
significance level was lower than 0.001. Therefore, we can
conclude that the number of migrant children in different
schools is affected by the development of schools, socio-

economic status, and other factors in the region. The spatial
error coefficient was 0.971, and its significance level is lower
than 0.001, which verifies that the number of migrant children
in schools in each region is also affected by factors not
considered in adjacent regions and random shocks.
Combining the LM and R-LM values and comparing the
fitting effects of SLM and SEM, the significance of the
regression and test results of SLM was better than that of the
model results of SEM. Therefore, SLM results were selected for
subsequent analysis in this study.

Table 3 shows that in the regression results, LNSTR, LNPBA,
LNPC, and LNHP showed significant negative effects, while
LNPB, LNPTE, and LNCL showed significant positive effects.
The effect degree of the significant factors also differed, and they
are ranked as follows: LNSTR > LNPC > LNPTE > LNPB >
LNPBA > LNHP > LNCL.

Among the internal influencing factors in schools, the most
critical factor constraining the inequality in school children’s
admission at this stage was LNSTR. For every 1% increase in
LNSTR, the number of migrant children decreased by 4.12%.
Therefore, the greater the number of migrant children in junior
high and primary schools, the fewer the teaching resources they
get. Core area teachers and students were relatively low because
the educational resources in the urban center were saturated, the
universal source of students was fulminant, the supernumerary
number of classes, and the operation of school overload, giving
migrant children less access to quality public secondary and
primary schools.

Therefore, the number of classes should be adjusted
appropriately in the city’s core area. Additionally, teachers
should be allocated properly to schools with high numbers of
migrant children to achieve a reasonable distribution of
educational resources. From Figure 3, the higher LNSTR
values were found in Wafangdian, Zhuanghe, and Pulandian
districts, which was due to the low number of migrant children in

FIGURE 3 | Spatial distribution of the number (A) and proportion of migrant children (B) in Dalian from 2008 to 2020.
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these areas. This shows that migrant children migrated from the
edge to the center of the city and were mainly located in the
developed subcenter area, which is the peripheral area of
Ganjingzi District, the south area of Jinzhou District, and
Lvshunkou District. In addition, the number of migrant

children decreased by 0.51% for every 1% increase in LNPBA;
for every 1% increase in LNPC, the number of migrant children
decreased by 2.31%, which exacerbates the inequality of migrant
children in schools to a certain extent. For every 1% increase in
LNPB, the number of migrant children increased by 0.57%. For

FIGURE 4 | Factors influencing the number of migrant children in the spatial distribution.

TABLE 1 | Selection of influencing factors and indicators.

Primary index Symbol Secondary index

Faculty LNSTR Teacher–student ratio
LNUG Proportion of primary school (junior middle school) teachers with higher than junior college (undergraduate) education
LNMPT Proportion of teachers with intermediate and above professional and technical titles

School operating conditions LNPBA Building area per student
LNPB Number of books per student
LNPC Number of computers per student
LNPTE Teaching equipment value per student

Socio-economic factors LNHP Average GDP of schools in the 2,000 m buffer zone
LNPD Average population of schools in 2,000 m buffer zone
LNPGDP Rental price in 2,000 m buffer zone
LNCL Construction land area of 2,000 m buffer zone
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every 1% increase in LNPTE, the number of migrant children
increased by 0.85%, which alleviates the inequality of migrant
children in schools to a certain extent.

The study also found that LNPD and LNPGDP were negative
and insignificant. Since the population in economically developed
regions is relatively denser (Zhu and Chen, 2022), more children
were enrolled in age-appropriate schools in the core areas, which
leads to eventual saturation. Therefore, although more
employment opportunities in economically developed areas
may attract more exotic populations, the separation of
employment from high rental prices and saturated
competition among age-appropriate children make it harder
for migrant children to attend schools in developed core areas.

4 DISCUSSION

This study mainly discusses the inequality that migrant children
face in school admission. We focused on problems migrant
children faced such as a difficult admission process and poor
access to high-quality schools and educational resources. Then, we

explored the effect of the internal school environment and external
regional socio-economic factors on schools’ admission of migrant
children. Our study has made some unique contributions to the
existing literature on education equality for Chinese migrant
children. We confirmed that migrant students no longer had
problems accessing schools. Instead, their problem lies in the
difficulty of obtaining quality education resources. The starting
point of the study is that migrant children and their families face
many challenges in migration destinations, such as discrimination,
economic insecurity, educational inequality, lack of access to health
care, risk of being expelled back to rural areas, and social exclusion.
However, educational inequality is currently the most concerning
issue and social problem. Inequalities in school quality stem from
economic, human, and socio-emotional factors, which exist in
different types of school environments wheremigrant children live.
Considering that school quality can significantly impact differences
in achievement, this conclusion awaits wide acceptance among
researchers (Ma and Wu, 2019; Zhang J. et al., 2020).

On the factors affecting the school admission of migrant
children, we believe that in addition to the influence of the
school’s policies and governance, migrant children’s admission

TABLE 2 | Correlation analysis and test of indicators.

LNSTR LNUG LNMPT LNPBA LNPB LNPC LNPTE LNHP LNPD LNPGDP LNCL

Pearson −0.500** 0.003 −0.006 −0.371** −0.161** −0.365** −0.067* 0.370** 0.524** 0.692** 0.702**
Kendall −0.386** 0.013 −0.013 −0.271** −0.146** −0.290** −0.018 0.217** 0.328** 0.421** 0.463**
Spearman −0.563** 0.016 −0.016 −0.398** −0.216** −0.427** −0.026 0.352** 0.485** 0.617** 0.634**

TABLE 3 | Regression results of the spatial econometric model.

OLS SLM SEM

Coefficient t-statistic Probability Coefficient z-value Probability Coefficient z-value Probability

CONSTANT −5.145*** −2.831 0.004 −0.396 −0.248 0.803 2.615 0.989 0.322
LNSTR −10.213*** −4.850 0.000 −4.127** −2.214 0.026 −4.204** −2.215 0.026
LNPBA −0.309** −2.100 0.036 −0.507*** −3.986 0.000 −0.515*** −4.022 0.000
LNPB 0.64*** 3.345 0.000 0.577*** 3.457 0.000 0.522*** 3.077 0.002
LNPC −1.849** −2.505 0.012 −2.311 *** −3.627 0.000 −1.975*** −3.100 0.001
LNPTE 1.412*** 2.886 0.004 0.851** 2.010 0.044 0.760* 1.766 0.077
LNHP 0.402** 2.000 0.045 −0.295* −1.645 0.099 −0.454** −2.298 0.021
LNPD −0.129* −1.751 0.080 −0.085 −1.342 0.179 −0.099 −1.565 0.117
LNPGDP 0.467*** 3.826 0.000 −0.024 −0.224 0.822 0.068 0.578 0.562
LNCL 0.316*** 7.097 0.000 0.255 *** 6.620 0.000 0.222*** 5.730 0.000
ρ 0.749 15.419 0.000
λ 0.971 54.638 0.000
R2 0.592 0.692 0.687
Adj-R2 0.586
F 101.540
LIK −1183.950 −1096.460 −1105.413
AIC 2387.900 2214.920 2230.830
SC 2432.500 2263.980 2275.430
Moran’s I 12.903 0.000
LM lag 180.296 0.000
R-LM lag 135.966 0.000
LM err 74.582 0.000
R-LM err 30.252 0.000

***, **, and * represent 1%, 5%, and 10% significance levels, respectively.
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was also affected by the working and dwelling place of their
migrant worker parents. Therefore, in this study, the average rent
and construction land area within a 2,000 m buffer radius of the
school were used as important indicators.

In terms of research data, we combined school POI data, socio-
economic statistical data, and geographical data with the support of
internal government data to examine 639 junior high and primary
schools in Dalian with a total enrollment of 123,030 migrant
children and endow them with spatial attributes. We then
analyzed the spatial distribution status of the migrant children
and the inequality of access to educational resources. Our results
showed that migrant children were mostly concentrated in
Ganjingzi District, Jinzhou Suburban, and Lvshunkov District.
Only a few migrant children had access to high-quality schools
with abundant educational resources within the core area, which is
consistent with the findings of Chen et al. (2017). This study has
several limitations. First, our study only covered the area of Dalian
due to the limitation of data. Given that the equality of migrant
children’s education in all large cities of China must be addressed, it
is necessary to conduct future studies on the distribution of
educational resources for migrant children in other large cities
in China. Second, due to the inconsistencies within the data sample,
this study only used cross-sectional data from 2020. In the future,
we will study the evolution of fairness in migrant children’s
education and further explore the different influencing factors.

5 CONCLUSION

In this study, spatial analysis and spatial measurement were
combined to analyze the spatial fairness of the distribution of
migrant children and the factors affecting the number of school
staff children in Dalian. Our comprehensive interpretation of the
educational equality issues facing migrant children provides a
new perspective for similar research in other cities in China. The
main conclusions are as follows: 1) the total number of migrant
children in Dalian grew steadily between 2008 and 2020; 2) the
migrant children in Dalian in 2020 are distributed in a spatially
uneven manner, with most of them found in the suburban areas;
3) the distribution of educational resources differed significantly
in central urban areas and suburban areas; and 4) the inequality in
migrant children’s school admission is closely related to rapid
industrialization and urbanization in China. Therefore, regarding
the inequality in migrant children’s school admission, we further

analyzed the association between the number of children, school
housekeeping, school quality, and socio-economic factors. We
found that the most prominent factor contributing to the
inequality of school admission was LNSTR; however,
infrastructure conditions such as teaching equipment in the
school had a weak effect on the inequality of school admission
for migrant children. The difference in land use and rent prices as
external socio-economic factors also exacerbated inequality in the
enrollment of migrant children. In contrast to urban residents,
migrant children are mostly from disadvantaged, low-income
families with low-educated parents, which means that the
inequitable distribution of educational resources will only
intensify without government intervention.

Furthermore, the government needs to introduce policies to
ensure that migrant children are treated exactly the same as local
students in all aspects of education and teaching activities and
incorporate the admission of migrant children into the scope of
social development planning and financial security. By treating
them equally, migrant children can be better integrated into
school life, which promotes the growth of their physical and
mental health. This can help achieve educational equity for all.
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