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Abstract: Balanced allocation of compulsory education resources is the basis for realizing educational equity. 
Currently, the spatial distribution of compulsory education resources in China's rural areas is uneven, and there are 
significant differences between rural areas in the west and coastal areas in the east in terms of site conditions, 
facility conditions and teacher conditions. This study evaluates the spatial balance of compulsory education 
resources in rural areas of China based on geographically weighted regression model. The source of spatial 
differences in educational resources between rural areas in the west and coastal areas in the east is analyzed 
using the Thiel index decomposition method, and the regional geographically weighted regression model (RGWR) 
is introduced to construct an assessment model for the compulsory education resources index. The study selects 
the 2014-2023 national county compulsory education basic balanced supervision and evaluation data, and 
analyzes eight indicators in three dimensions: site conditions, facility conditions and teacher conditions. The study 
finds that: intra-regional differences are the main source of spatial differences in educational resources, and the 
contribution rate of intra-regional differences in the eight indicators ranges from 88.58% to 99.23%; the index of 
compulsory education resources in the sample rural areas rises from 100 in 2014 to 298 in 2023, with an average 
annual growth rate of 12.97%; the allocation of educational resources in the eastern, central and western regions 
shows differentiated characteristics, with the eastern region increasing by the The highest is 225, the western 
region has the fastest average annual growth rate of 15.08%, and the central region has the slowest growth rate of 
11.57%. The study shows that the spatial balance of compulsory education resources in rural areas still needs to 
be improved, and it is recommended to clarify the actual demand for the allocation of education resources, improve 
the overall quality and fairness of education, and optimize the travel of students to improve accessibility. 
 
Index Terms Compulsory education resources, spatial equilibrium, geographically weighted regression, Tel index, 
rural areas, regional differences 

I. Introduction 
The balanced development of compulsory education plays a pivotal role in social progress. Education plays an 
indispensable role in promoting economic growth and improving the quality of citizens, education is the foundation 
of national and ethnic rejuvenation, and the balanced and sustainable development of the economy depends to a 
large extent on the balanced layout and resource allocation of education [1], [2]. The balanced development of 
compulsory education is an important element of education modernization and an inevitable requirement for 
running a good education to the satisfaction of the people. Firstly, from the perspective of educational equity, the 
government proposes to “adhere to the principle of public welfare in education, deepen educational reform, 
promote educational equity, and promote the balanced development of compulsory education and urban-rural 
integration”, which indicates that promoting the balanced development of compulsory education is the basic policy 
and the unremitting pursuit of doing a good job of education to the satisfaction of the people [3]-[5]. Secondly, from 
the perspective of regional development, rural areas have the dual attributes of underdeveloped areas and ethnic 
minority areas, and promoting the balanced development of compulsory education is of great significance in 
guaranteeing educational equity, national unity and border stability [6]-[8]. In addition, the imbalance of compulsory 
education may increase economic disparity and social injustice, which may threaten social stability. Therefore, 
in-depth study and promotion of the balanced development of compulsory education has extremely important 
practical value and practical significance [9]-[11]. 

Balanced allocation of resources is the key link and important guarantee to promote the balanced development 
of compulsory education. From the perspective of process theory, the balanced development of compulsory 
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education consists of the dynamic development stages of balanced opportunities, balanced resources and 
balanced quality [12], [13]. The acceptance of the “two fundamentals” marks the initial realization of the 
equalization of opportunities in compulsory education in all regions of the country, and also marks China's overall 
transition from the stage of equalization of opportunities to the stage of equalization of resources [14]-[16]. At 
present, China is carrying out the assessment and recognition of the basic balanced development of compulsory 
education in counties, as well as the assessment and recognition of quality balance, aiming to promote the 
balanced development of resources and quality, and the synchronization of the assessment of resource balance 
and quality balance is precisely the actual manifestation of the unbalanced development of compulsory education 
[17]-[19]. Promoting the balanced development of rural compulsory education is not only the cornerstone of social 
equity and a major livelihood issue. At the same time, it is also a key factor in guaranteeing the long-term stability of 
the country and contributing to the prosperity of the nation. Therefore, there is an urgent need to continuously 
assess the spatial balance of compulsory education resources in rural areas. 

The balanced development of compulsory education plays a pivotal role in social progress. Education has an 
indispensable position in areas such as promoting economic growth and improving the quality of citizens, and is 
the foundation for the rejuvenation of the state and the nation. The balanced and sustainable development of the 
economy depends largely on the balanced layout and resource allocation of education. From the perspective of 
educational equity, the government has proposed adhering to the principle of public welfare in education, 
deepening educational reform, promoting educational equity, and promoting the balanced development of 
compulsory education and urban-rural integration, which indicates that promoting the balanced development of 
compulsory education is the basic policy for providing education to the satisfaction of the people. From the 
perspective of regional development, rural areas have the dual attributes of underdeveloped areas and ethnic 
minority areas, and promoting the balanced development of compulsory education in them is of great significance 
in safeguarding educational equity, national unity and border stability. Unbalanced compulsory education may 
increase economic disparities and lead to social injustice, thereby threatening social stability. Balanced allocation 
of resources is the key link and important guarantee for promoting the balanced development of compulsory 
education. From the perspective of process theory, the balanced development of compulsory education consists of 
dynamic evolutionary stages such as balanced opportunities, balanced resources and balanced quality. The full 
passage of the acceptance of the two basic education systems marks the initial realization of balanced 
opportunities in compulsory education in all regions of the country, and also marks China's overall move from the 
stage of balanced opportunities to that of balanced resources. The purpose of China's ongoing assessment and 
certification of basic balanced development of compulsory education in county areas, as well as the assessment 
and certification of balanced quality, is to promote balanced resources and balanced quality. Promoting the 
balanced development of compulsory education in rural areas is not only the cornerstone of social equity and a 
major livelihood issue, but also a key factor in guaranteeing the long-term stability of the country and helping the 
nation to prosper. 

This study adopts the Thiel index model and geographically weighted regression method to systematically 
assess the spatial balance of compulsory education resources in western rural areas. First, the decomposability of 
the Thiel index is used to analyze the source structure of spatial differences in educational resources to determine 
whether the differences mainly come from within or between regions. Secondly, a regional geographically weighted 
regression model is constructed, and regional factors are introduced on the basis of traditional geographically 
weighted regression, taking into account the characteristics of spatial non-stationarity and spatial discrete 
heterogeneity. The kernel function is optimized and the weight calculation method is modified by the regional 
spatial weight calculation strategy, so as to more accurately portray the spatial distribution characteristics of 
educational resources. Finally, based on the validation factor analysis, the weights of indicators are determined to 
construct the Compulsory Education Resource Index (CERI), which quantitatively evaluates and dynamically 
analyzes the allocation status of education resources in each region and provides a scientific basis for the 
formulation of targeted policy recommendations. 

II. Data sources and analytical models 
II. A. Data sources 
The study focuses on the equalization of compulsory education resources in rural areas of western China. The 
data used in this paper are mainly derived from the results of the National Supervision and Evaluation of Basic 
Balance of Compulsory Education in County Areas and provincial statistics. It includes the full sample of 
inter-school equalization data released by the Ministry of Education for western rural areas and eastern coastal 
areas. The data from 2014-2023 are selected for the study of the development of educational resources. 
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II. B. Selection of indicators 
The tier and perspective selected for the National Balanced Assessment of Compulsory Education is inter-school 
balance in rural areas, and the assessment indicators are based on three dimensions, namely, site conditions, 
facility conditions and teacher conditions. Site conditions include the area of teaching and auxiliary rooms per pupil 
X1, the area of sports and physical education halls per pupil X2, and the facility conditions include the value of 
teaching instruments and equipment per pupil X3, the number of computers per 100 pupils X4, and the number of 
books per pupil X5, respectively. Teacher conditions include indicators such as teacher-student ratio X6, number of 
teachers per student with higher than the required academic qualifications X7, and number of teachers per student 
with intermediate or higher professional and technical positions X8. Data on the indicators of compulsory education 
in the sample rural areas were collected. 

 
II. C. Analytical models 
This study first analyzes the sources of spatial differences in the unbalanced development of compulsory education 
in the western rural areas with the help of the mathematical model Thiel index. Then, with the help of 
geographically weighted regression method, the index model of compulsory education resources is constructed to 
assess the spatial balance of compulsory education resources. 

 
II. C. 1) Tyrell's index model 
With the help of the Thiel index, empirically test whether the spatial differences in the imbalance of compulsory 
education in the western rural areas mainly come from within the region or from outside the region, and select the 
typical representative of the educationally developed regions, the eastern coastal region, as the comparison 
region. 

The model of the Thiel index is analyzed, and the formula of the Thiel index is evolved from the entropy value 
method. The concept of entropy is derived from the law of thermodynamics, which indicates how chaotic things are. 
Usually, a source sends out symbol types that are uncertain, and by extension, the occurrence of a thing is also 
uncertain. Measuring it can be based on the probability of the signal appearing or the probability of the event 
occurring. High probability and uncertainty exist relative to each other, a high probability has a high chance of 
occurrence. Conversely a low probability of occurrence is associated with high uncertainty. 

The uncertainty function ( )f x  is a density function of the probability of occurrence P , i.e., a function of signal 
generation or event occurrence, and the uncertainty due to two independent symbols or events should be equal to 
the sum of their respective uncertainties, i.e.,: 

 1 2 3 1 2 3( , , ) ( ) ( ) ( )f P P P f P f P f P    (1) 
This is called additivity. A function ( )f x  that satisfies both conditions is a logarithmic function, according to the 

properties of logarithmic functions: 

 
1

( ) log logn nf P p
p

    (2) 

In the information entropy measure, it is not the uncertainty of the occurrence of a single event that is considered, 
but the average uncertainty of all possible occurrences in the set of event groups. If there are N possibilities for the 
event to occur, 1 i nU U U  , the corresponding probabilities are 1 nP Pi P  , and the various scenarios are 
independent of each other in terms of their occurrence. At this point, the average uncertainty of the source when is 
the statistical average of the uncertainty log ip  of individual symbols or events, which can be called the 
information entropy, and is given by: 

 
1

( ) * log
n

i n
i i

H P p
p

  (3) 

The logarithm in Eq. (3) is generally taken as the bottom of n , and n  indicates that there are n  in the 
possible cases. According to the formula, the information entropy of the discrete source has the following 
properties: 

(1) non-negativity, that is, the amount of information obtained by receiving a source symbol should be positive, 
( ) 0H U  , because the position of the true number in the formula for the probability of the event or signal occurs, 

the probability of the value of the probability of between [0-1], so the logarithm of it, the result is non-negative. 
(2) Symmetry, if only two events occur in the entire set of events, then the entire function is symmetric about 

0.5p  . 
(3) certainty, H(1)=0 or H(0)=0, P=0 or P=1 is already a certain state, the information entropy is zero, that is, a 

thing must happen or must not happen, its information entropy is 0, that is, there is no uncertainty about this thing. 
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(4) Extreme value, because 
1

( ) * log
n

i n
i i

H P p
p

  is the upper convex function of P, the first-order derivatives 

of the function, if n=2, the first-order derivatives of which are equal to 0 at P=0.5, so when P=0.5, H(U) is 
maximized. 

(5) Special definition, because ( ) log 0nf x   is meaningless, so here we define 0*log 0 0n  . 
 

II. C. 2) Regional geographically weighted regression models 
The proposal of geographically weighted regression (GWR) effectively detects spatial non-stationary features and 
enriches spatial analysis methods. However, the GWR method only considers the spatial distance, but not the 
regional distance of the discrete heterogeneous area due to the discrete heterogeneity, which leads to the 
inadequate fitting at the regional criticality. Therefore, in this paper, we comprehensively consider adding the 
regional discrimination in the spatial kernel function of GWR, and propose the regional geographically weighted 
regression method (RGWR), which efficiently screens the observation points, corrects the kernel function, and 
optimizes the weight calculation method by constructing a regional spatial weight calculation strategy to detect 
spatial nonsmoothness while detecting the spatial discrete heterogeneity. 

1) Geographically weighted regression method 
GWR embeds the location parameters into the regression coefficients on the basis of multiple linear regression 

with the formula: 
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 (4) 

where ( , )i iu v  is the coordinate position of the i th observation, ( , )k i iu v  is the k th regression coefficient of the 
i th observation, 2~ (0, )i N  , ( , ) 0( )i jCov i j    . 

2) Regional geographically weighted regression analysis method 
RGWR is an extension of GWR for exploring spatial nonsmoothness and spatial discrete heterogeneity.The 

basic idea is to embed geographic location into the regression coefficients by adding regional variables to GWR, 
allowing each individual point to have a different value for estimating the regression coefficients and subject to the 
spatially discrete heterogeneous region of each regression point. The model can be expressed as: 
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In estimating the regression coefficients at the sampling point i , a regional factor is added to the GWR, so that 
when the observation point is located outside the regional boundaries, the weight of the point's participation in the 
regression is affected by the regional factor in addition to the spatial weight matrix. Also using the local least 
squares method, the estimated regression coefficient at point i  is calculated as: 

 1ˆ ( )T T
i i iR X RW X X RW y   (6) 

The regional spatial weight matrix iRW  is represented as: 
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where ijrw  denotes the regional spatial weight of the observation point on the regression point. 

The regression coefficient estimate ˆ
iR  on point i  is calculated as: 

 1ˆ ( )T T
i i iR X RW X X RW y   (8) 

The regression value (or fitted value) ˆiy  of the dependent variable at point i  is: 

 1ˆˆ ( )T T
i i i i i iy X R X X RW X X RW y    (9) 

(1) Regional spatial weighting strategy 
GWR uses bandwidth to filter “valid observations” for regression point estimation. For a given regression point 

X , the weight of the sampled point is maximized at the location of the regression point, and the weight decreases 
as the distance between the two points increases. However, this approach does not take into account the spatial 
discretization factor. In order to better portray the role of spatial discrete heterogeneity in spatial weight calculation. 
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This paper proposes a strategy for regional spatial weight calculation, invoking specific factors to explain spatial 
discrete heterogeneity, and calculating the regional influence factors between different spatially discrete 
heterogeneous areas separately. 

The Gaussian function ijrw  of the region weights influenced by specific factors is defined as: 

 2
exp ij

ij ij ij ij

d
rw r w r

b

 
     

 
 (10) 

The truncated tail type kernel function is: 
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 (11) 

where ijr  denotes the regional influence factor, ijd  denotes the distance between observation point i  and 
sampling point j , and h  denotes the bandwidth. When observation point i  and sampling point j  are located 
in the same region, 1ijrw  , and the computation of spatial kernel function is no different from the traditional GWR, 
and when observation point i  and sampling point j  are located in different regions, different inter-region impact 
factors ijr  are computed according to the main differences between different spatial discrete heterogeneous 
regions. 

(2) Calculation method of regional impact factor 
Calculation method of regional impact factor in general. In the real world, the specific factors affecting spatial 

discrete heterogeneity are different for different research problems and research regions. This requires the 
selection of specific factors affecting spatial discrete heterogeneity for specific spatial processes and geographic 
phenomena in the modeling process, and then the construction of different impact factors based on the differences 
in the main factors between different regions. 

Calculation method of regional influence factors in special cases. According to Eq. (10) and Eq. (11) there is a 
special case for the calculation of regional spatial weights: the regional influence factors of different spatially 
discrete heterogeneous regions are all equal, ijr  = fixed value. When the observation point and the regression 
point are located in the same region, the observation point obtains the same weight as the GWR, and when the 
regression point and the observation point are in different regions, the observation point will obtain the weight that 
is less affected by the regional influence factor. Since the regional influence factor ijr  = fixed value in the special 
case, estimating the regional influence factor in this case can be done by first adopting the traditional GWR method, 
following the Akaike informativeness criterion (AIC) or cross-validation method (CV), selecting the optimal 
bandwidth h , and then adopting the RGWR method, continuing to follow the AIC or CV method, to finalize the 
regional factor values. 

In this paper, the regional geographically weighted regression model is used to calculate the data, and the 
weights of each indicator are calculated according to the factor value coefficients, and finally the education 
resource index is estimated. 

III. Analysis of the spatial balance of compulsory education resources in rural areas 
III. A. Sources of spatial variation in educational resources 
In order to test whether the spatial differences in compulsory education resources mainly come from intra- or 
inter-region, this study selects the eastern coastal region, a developed educational region, as a comparative object, 
and analyzes it with the help of the decomposability of the Thiel index. With regard to the western rural areas and 
the eastern coastal areas, through the decomposition of Terrell's index for the indicators of the three dimensions of 
site conditions, facility conditions and teacher conditions, it is found that the intra-regional differences are greater 
than the inter-regional differences, indicating that the spatial differences in the resources for compulsory education 
in the western rural areas are mainly manifested in the intra-region. 

 
III. A. 1) Analysis of differences in the dimensions of site conditions 
The results of the Terrell index test for the site condition dimension are shown in Table 1. The differences mainly 
come from within the group rather than between the groups, and the contribution rate of the X1 and X2 indices to 
the within-group difference is more than 96%, while the contribution rate of the between-group difference is less 
than 4%, i.e., the contribution rate of the within-group difference is much larger than that of the between-group 
difference. This indicates that the differences in site conditions between the rural western region and the eastern 
coastal region are much greater than the inter-regional differences. 
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Table 1: The Thie index test results of the field condition dimension 

Group Western rural region East coast 

X1 

Thie index 0.0432 0.0331 

Intergroup difference 
Thie index 0.0014 

Contribution rate 3.49% 

Within group difference 
Thie index 0.0423 

Contribution rate 96.51% 

X2 

Thie index 0.0932 0.0413 

Intergroup difference 
Thie index 0.0028 

Contribution rate 3.76% 

Within group difference 
Thie index 0.0808 

Contribution rate 96.24% 

Integrated Thie index 0.0110 0.0059 

 
III. A. 2) Analysis of differences in the dimension of facility conditions 
The results of the Terrell's index test on the dimension of facility conditions are shown in Table 2, and the 
differences mainly come from within the group rather than between the groups.The contribution rate of the Terrell's 
index of the three indicators X4, X5 and X6 is more than 88% within the group, while the contribution rate of 
between the groups is less than 12%, i.e., the contribution rate of the within-group differences is much larger than 
that of the between-group differences. This indicates that the differences in facility conditions between the rural 
areas in the west and the coastal areas in the east are much greater than the inter-regional differences. 

Table 2: The telel index test results of the facilities condition dimension 

Group Western rural region East coast 

X3 

Thie index 0.1347 0.1432 

Intergroup difference 
Thie index 0.0038 

Contribution rate 2.81% 

Within group difference 
Thie index 0.1386 

Contribution rate 97.19% 

X4 

Thie index 0.0661 0.0835 

Intergroup difference 
Thie index 0.0096 

Contribution rate 11.07% 

Within group difference 
Thie index 0.0809 

Contribution rate 88.93% 

X5 

Thie index 0.0275 0.0136 

Intergroup difference 
Thie index 0.0028 

Contribution rate 11.42% 

Within group difference 
Thie index 0.0238 

Contribution rate 88.58% 

Integrated Thie index 0.0153 0.0142 

 
III. A. 3) Analysis of differences in the dimension of teachers' conditions 
The results of the Tel index test for the teacher conditions dimension are shown in Table 3, which shows that the 
differences mainly come from within groups rather than between groups. x6, x7, and x8 Tel indexes all have a 
contribution rate of more than 92% to the within-group differences, while the between-group contribution rate is 
less than 8%, i.e., the contribution rate of the within-group differences is much larger than that of the 
between-group differences. This indicates that compared to inter-regional differences, there are very large 
differences in teacher conditions between the rural western region and the eastern coastal region in their 
respective regions. 
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Table 3: The telel index test results of the faculty condition dimension 

Group Western rural region East coast 

X6 

Thie index 0.0352 0.0192 

Intergroup difference 
Thie index 0.0023 

Contribution rate 0.77% 

Within group difference 
Thie index 0.0352 

Contribution rate 99.23% 

X7 

Thie index 0.0417 0.1998 

Intergroup difference 
Thie index 0.0043 

Contribution rate 5.25% 

Within group difference 
Thie index 0.0815 

Contribution rate 94.75% 

X8 

Thie index 0.0724 0.1729 

Intergroup difference 
Thie index 0.0083 

Contribution rate 7.57% 

Within group difference 
Thie index 0.1038 

Contribution rate 92.43% 

Integrated Thie index 0.0301 0.0684 

 
Combining the above three dimensions, in terms of comparing intra- and inter-group differences, the differences 

mainly originate from within rather than between groups, i.e., the intra-regional differences between rural areas in 
the west and coastal areas in the east are greater. The results of the analysis of the eight indicators in the three 
dimensions of site conditions, facility conditions and teacher conditions show that the contribution rate of 
intra-regional differences in the eight indicators ranges from 88.58% to 99.23%, which is substantially higher than 
the contribution rate of inter-regional differences. 

 
III. B. Assessment of the spatial balance of educational resources 
III. B. 1) Determination of indicator weights 
Since the education resource index is a composite of eight education indicators, the weights of these eight 
indicators must be determined in order to calculate the development index. In this paper, we use the objective 
assignment method to estimate the factor coefficients using the validated factor analysis method, and take the 
average of the factor coefficients of the past years as the final index weights. 

By calculating the weights of each educational indicator of compulsory education in previous years, the average 
of 10 years' data of each indicator coefficient is taken as the indicator weights. The formula for the education 
resources index is derived as follows: 

Y=0.45*X1+0.05*X2+0.09*X3+0.02*X4+0.05*X5+0.05*X6+0.16*X7+0.04*X8 
Among them, Y is the index of educational resources, and X1~X8 are respectively the area of teaching and 

auxiliary rooms per student, the area of physical education and sports venues per student, the value of teaching 
instruments and equipment per student, the number of computers per 100 students, the number of books per 
student, the teacher-to-student ratio, the number of teachers with higher than the required academic qualifications 
per student, and the number of teachers with intermediate or higher professional and technical positions per 
student. 

 
III. B. 2) Regional differences in the education resources index 
Using the constructed compulsory education resource index model, the compulsory education resource index of 
each village in the sample area and the East, Central and West regions from 2014 to 2023 can be calculated, so as 
to assess the spatial balance of compulsory education resources. In order to more clearly compare the differences 
in the indexes of provinces over the years, the compulsory education resource index in 2014 is taken as 100 for 
data processing. 

The compulsory education resource index of each region in rural areas is shown in Figure 1.The compulsory 
education resource index of the sample rural areas in 2014-2023 has a rising trend year by year, from 100 in 2014 
to 298 in 2023, with an average annual growth rate of 12.97%.The compulsory education resource index of the 
sample rural areas in 2014-2023, the index of the east is always higher than that of the central and western regions. 
In 2014-2019, the central region was higher than the western region, and from 2020 onwards, the western index 
began to exceed the central region, and the difference increased year by year.During the 10-year period, the 
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eastern region had the highest growth rate of 225, which was higher than the overall average level of 198.The 
western region had a higher growth rate than the central region, but both of them were lower than the overall 
average level, and the increase in the education resource index of the two regions was 196 and 154, respectively. 
The average annual growth rate of the compulsory education resource index is the fastest in the western region, 
reaching 15.08%, followed by 12.19% in the eastern region, and the slowest in the central region, at 11.57%. There 
is a “central collapse” in the allocation of compulsory education resources. The average value of the compulsory 
education resource index in the east, central and western regions from 2014 to 2023 is 210.9, 146.0 and 142.6, 
respectively, and the overall view of compulsory education in the sample rural areas as far as spatial equilibrium is 
poorly developed, and the education resources in the central region are significantly better than those in the central 
and western regions. 

 

Figure 1: Education resource index for districts of rural areas 

Comparing the regional differences between east-central, east-west, central and western regions can, to a 
certain extent, indicate the changes in regional differences, and the regional differences in the compulsory 
education resource index are shown in Figure 2. The difference in the allocation of compulsory education 
resources in the east-central region is rapidly expanding (29~116), the difference between the east and west is 
gradually expanding (50~96), the difference between the central and western regions is gradually narrowing 
(17~-25), and the development of the west will overtake the central region in 2020. 

 

Figure 2: Regional differences in the education resource index 
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IV. Development countermeasures for spatial equalization of compulsory education 
resources 

Guaranteeing educational equity is the basic value orientation and common vision of education development 
worldwide, therefore, after discussing the spatial balance of rural compulsory education resources, this chapter 
analyzes the development countermeasures for the spatial balance of compulsory education resources, in order to 
promote the full utilization of educational resources and improve the accessibility of educational resources and the 
equity of education quality at the compulsory education stage. 

 
IV. A. Identifying actual needs and allocating educational resources 
Adequate educational resources are the basis for ensuring that students have regular access to education, and 
only when students have regular access to schools can they further consider pursuing a higher quality of education. 
Therefore, increasing the number of schools and expanding the supply of school places is fundamental to 
improving the accessibility of basic education resources. Colleges and universities need to allocate educational 
resources from the perspective of supply and demand, based on the actual needs of students. The potential 
demand for and accessibility of educational resources in the study area is not evenly distributed. Therefore, by 
detecting the imbalance between supply and demand and the areas with low accessibility and adjusting the 
distribution of educational resources, it will help to make the limited educational resources fully satisfy the needs of 
more students, and also help to improve the fairness of the overall accessibility of educational resources in the 
region. 

 
IV. B. Improving the overall quality and equity of education 
The ultimate aim of promoting equity in the quality of education is to make it possible for every student enrolled in 
school to receive a high level of education of similar quality. This is the direction in which the State and the 
Government are actively promoting the development of basic education. In terms of equalizing the distribution of 
education quality, narrowing the gap in education quality between schools is a more common approach. On the 
one hand, avoiding the widening of differences in the quality of school education by allocating resources of similar 
quality to public schools, and on the other hand, increasing support for underperforming schools and improving the 
quality of education in disadvantaged schools through the sharing of high-quality teacher resources and the 
sharing of experience in teaching and management, and so on. In addition, promoting the development of new 
schools and using information technology to increase the coverage of quality education resources are also 
important measures to improve the overall quality of education in the region as well as to equalize the distribution 
of education quality. 

 
IV. C. Optimize student travel to improve accessibility 
Improving the ease of travel for students by improving their mobility is also a way to improve the accessibility and 
quality of education and the corresponding equity. For compulsory education, improved accessibility allows 
students to reach more distant schools within the same time threshold, with a corresponding increase in the 
accessibility and quality of education resources and the corresponding level of equity. Improving accessibility 
requires, on the one hand, improving transportation conditions, including optimizing road traffic, reducing 
congestion, and increasing the coverage of the road network. Ensuring that roads are smooth can improve the 
efficiency of student travel and get them to their destinations faster. On the other hand, it is also necessary to build 
a matching public transportation system and to increase public transportation facilities and routes in remote areas. 

V. Conclusion 
The assessment of the spatial balance of compulsory education resources in western rural areas shows that there 
are significant regional differences in the allocation of education resources. The results of the decomposition of the 
Tel Index show that the spatial differences in educational resources mainly originate within regions rather than 
between regions. The contribution rate of intra-regional differences in the two indicators of the site condition 
dimension is 96.51% and 96.24%, respectively; the contribution rate of intra-regional differences in the three 
indicators of the facility condition dimension ranges from 88.58% to 97.19%; and the contribution rate of 
intra-regional differences in the three indicators of the teacher condition dimension ranges from 92.43% to 99.23%. 
From the perspective of time-series changes, the level of compulsory education resource allocation in rural areas 
improved overall from 2014 to 2023, but the problem of unbalanced development between regions was highlighted. 
The average value of the education resource index in the eastern region is 210.9, significantly higher than that in 
the central region (146.0) and the western region (142.6).The dynamic development trend shows that the 
difference between the eastern and central regions widens from 29 to 116, the difference between the eastern and 
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western regions increases from 50 to 96, and the difference between the central and western regions narrows from 
17 to -25, showing the central collapse phenomenon.From 2020 onwards, the education resource index of the 
western region starts to overtake that of the central region and the difference expanding year by year. In order to 
promote the spatial balanced allocation of compulsory education resources in rural areas, it is necessary to 
accurately allocate education resources according to the actual needs of students, improve the quality of education 
in disadvantaged schools by sharing high-quality teachers and management experience, and improve the 
accessibility of education resources by perfecting the transportation facilities and the public transportation system, 
so as to ultimately achieve the goal of education equity. 
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