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ABSTRACT

Preschool education has the highest rate of return among all education levels, but China has only made primary and
secondary education free and compulsory rather than preschools (In China, preschool and kindergarten both refer to the
education of children aged 3-6. The terms are interchangeable in this paper.). In 2012, Tibet implemented a free
preschool education policy. This paper uses a two-step method to evaluate the impact of this policy on educational
inequality, measured by Gini coefficients of education. First, we use the difference-in-differences (DD) model to
showcase the policy’s impact on several intermediate factors. Then, we run a multiple linear regression to examine how
the intermediate factors affect educational inequality. Finally, we apply the Chi-square goodness-of-fit test to compare
different provinces’ contributions to educational inequality. Results support that the free preschool education policy
reduces inequality through improving faculty educational attainment and increasing kindergarten accessibility.
Evidence suggests that implementation of similar free preschool education policies in Ningxia and Yunnan might further
reduce inequality.

Keywords: free preschool education, educational inequality, Gini coefficient of education, China.

Similar to the nine-year compulsory education, free

1. INTRODUCTION preschool education has been implemented in Tibet and
other provinces since 2012, which has aroused heated

“Education can be seen as an aCtiVity that adds to the dISCUSSIOI’]S pollcymakers mlght Worry about the
stock of human capital.” [1] said T.W Schultz, the first  enormous expenditure on preschool education, and the
and most influential in the formative period of the human general public might wonder whether or not free

between education investment and future economic  method and three statistics models to evaluate the impact
development. The return on human capital investment of the free preschool education policy in Tibet on

diminishes with age (i.e: the return rate is the highest for interregional  inequality in preschool educational
presghool education investment) [2_]- Fyrthe_rmore, opportunities.

studies show that preschool education significantly _ ) ] )
impacts children’s cognitive, social and emotional skills, This paper is organized as follows. Section 2
improves their future academic and professional describes preschool education policies both abroad and in
achievements, and generates more savings for China, as well as the current situation and challenges of
government expenditures [3,4]. preschool education in China. Section 3 introduces the

methodology and data used in the research. Section 4

Since the reform and opening up, China has made  showcases DD estimation results of the policy change,
great progress in preschool education, but a wide gap  giscusses determinants of preschool educational
exists between preschool education and other education inequality from regression analysis, and double checks

Ieve_ls due to _the nine-year compulsory education polic_y educational inequality with Chi-square test. Section 5
carried out in 1986. The lack of relevant domestic  provides result implications and directions for further

research also makes the development process more research.
difficult. In response to the stagnant development of

preschool education, this paper intends to call on society

to pay more attention to preschool education in China.
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2. BACKGROUND

2.1 Free preschool education policies abroad

Aware of the impact of preschool education on future
international competitiveness, a number of countries,
especially the developed ones, have increased investment
on preschool education and implemented different
policies  since the twentieth century to promote
educational equality.

Finland is one of the countries with the best pre-
school education in the world, which puts a particular
emphasis on preparing for further study. However, the
release of the National Core Curriculum for Early
Childhood Education and Care (ECEC) in 2018 has
clarified its opposition to learning in advance. In other
words, Finland discourages untimely development of
young children. The concept that preschool education had
better not be compulsory but free was proposed for the
first time, and has been widely used as a global
benchmark for preschool education thereafter [5].

Besides Finland, the Head Start program in the United
States established in 1965 provides preschool education
for 1 million disadvantaged children below 5 annually at
no cost. The British government implemented the Sure
Start program in 2000/1 to provide half-day free
preschool education for disadvantaged three- and four-
year-old children. Since 2007, New Zealand has been
providing 20 hours of free preschool education every
week for three- and four-year-olds [6].

During this period, most of the policies aim to ensure
equity in preschool educational opportunities. The
actions taken by Finland and other countries had
remarkable achievements [7] which had enlightened
China to develop its unique preschool education system.

2.2 Current situations and challenges in preschool
education in China

China implemented the nine-year compulsory
education policy in 1986, which includes free primary
and secondary education. Preschool education, however,
was neither free nor compulsory, so Chinese parents have
had a hard time sending their children into kindergartens.
Some private kindergartens charge an extremely high
price, which defer the most disadvantaged and needed
children from entering [8]. Therefore, there has been
absolute inequality in preschool enrollment: in 2000, the
overall preschool enrollment rate in China was merely
35%, while the number for primary school is 99.1%.
Moreover, in remote areas in Northwest and Southwest
China, the poor teaching environment, conservative and
outdated values, and stagnant economic development
have led to serious educational inequality within China.
For example, in 2010, only 24.5% of children enrolled in
preschool in Tibet, while 95% did in Zhejiang.
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Since 2010, the Ministry of Education of the People's
Republic of China has started selecting trial regions to
provide free preschool education. In 2012, the
“Document on Implementing the Policy of Free Public
Preschool Education in the Tibet Autonomous Region”
was approved, and free preschool education was
implemented in the following fall semester. Tibet is also
the first province that implemented the “Three
Guarantees” policy to preschool: boarding, lodging, and
tuition fees are all waived.

Similarly in Xinjiang Uyghur Autonomous Region
(XUAR), according to a China Daily report, the Xinjiang
government would pump an extra 810 million yuan into
the expansion of kindergartens, and 450,000 rural kids in
Xinjiang were expected to benefit from the program [9].
By 2017, the whole XUAR had practiced free preschool
education; preschool enrollment rate increased by a
remarkable 63% from 60% in 2010 to 97.5% in 2019.
Other  underdeveloped provinces have partially
implemented the free preschool education policy, such as
Qinghai Tibetan Region and Aba Prefecture in Sichuan.

However, the implementation of free preschool
education has two major challenges. First of all, although
the growth rate of government expenditure on education
is greater in Western China than in Eastern China [10], a
wide gap still exists between the east and the west. The
government would bear a larger financial burden than
before.

Another challenge is the lack of a high-quality faculty
body. College graduates do not have incentives to work
in the kindergarten, primarily due to the low wage. Not
only does the public not pay enough attention to
preschool faculty quality, but the government has not
made clear regulations on the treatment and supervision
of preschool teachers. Consequently, some non-
professionals might serve as preschool
teachers, which reduces the overall faculty quality.
Private kindergartens offer higher wages and better
welfare, which attract high-quality  graduates.
Consequently, the shortage of teachers in western, rural
areas becomes more severe [8].

This study aims to figure out whether or not the free
preschool education policy has overcome the difficulties
mentioned, and to discuss the most effective way to
reduce educational inequality across different regions in
China.

3. METHODOLOGY AND DATA

3.1 Methods

In this study, we construct a two-step method to
evaluate the impact of free preschool education policy on
preschool educational inequality in China. Because
educational policies do not directly affect educational
inequality, we will introduce several intermediate factors
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that are both affected by the policy and could have
influenced educational inequality (see section 3.1.3).

First, we will use the difference-in-differences (DD)
model to indicate the impact of the policy on intermediate
factors. Secondly, we will use multiple linear regression
to examine the influence of intermediate factors on
preschool enrollment rate and educational inequality,
respectively. Hence, the policy has affected several
intermediate factors, some of which in turn affect
educational inequality. Additionally, we will construct a
chi-square test as an alternative approach to imply
educational inequality, and as a cross-region comparison
of provinces’ contributions to educational inequality.

3.1.1 The difference-in-differences model

The DD model can be traced back to the mid-1800s
when John Snow used it to discover how residents of
London were being infected with cholera [11]. Scholars
have used DD to evaluate social policies such as
minimum wage laws, traffic jams, and health care
policies [12-14]. The model is especially appealing
because it allows for pre-existing differences between the
control group and the treatment group.

When evaluating the free preschool education policy,
we selected Tibet as the only province in the treatment
group, because the policy has been implemented for 9
years—Ilonger than any other provinces—for us to
acquire sufficient data. In order to meet the counterfactual
assumption [15], we carefully select provinces with
similar economic development and without the policy
into the control group, including Yunnan, Guizhou,
Xinjiang, Ningxia, Jiangxi, and Guangxi.

DD estimates the difference in the intermediate
factors before and after 2012, which also equals tofB5in
the following regression:

Yi = Bo + P1D¢ + B2Ds + B3(Dy * Ds) + & (1)
where y;is the intermediate factor M;, D, is the post-
period dummy variable, and D is the treatment group
dummy variable [16]. D;is 1 starting from 2013 and O for
all other years, and Dgis 1 for Tibet and O for all other
provinces. We will use Eq. (1) to test the effect of the
policy on the intermediate factors.
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3.1.2 EduGini coefficient

Educational equality includes equality of educational
opportunities (i.e. every child has equal access to
education) fairness in the education process, and equality
in education results [17]. Among all measures to indicate
educational inequality, the use of Gini coefficient of
education has become widespread since Thomas et al.
(2001) measured educational inequality with both direct
and indirect methods [18]. The direct method uses the
following equation:

!
EduGini = ;Z'Pi [y: —¥lp; (2)

where EduGiniis the Gini coefficient of education, uis
the mean of variable y, and p;and p;are the proportion of
the population. For educational inequality of the whole
population, y;and y;are years of school attainment [18-
20]; for educational inequality of school-age children,
y;and y;are attendance rates for different education levels
[21]. The value of EduGiniranges from O to 1, where 0
indicates absolute equality.

The indirect method uses the Lorenz curve with a
cumulative percentage of the population on the x-axis,
and cumulative percentage of outcome yon the y-axis
[18]. The Gini coefficient of education is defined as the
following:

EduGini =

Area between the Edu Lorenz curve and the 45°line

Y (3)

In this study, we adopt the indirect method to measure
the inequality of preschool enrollment in China.
Banzragch et al. (2019) has measured the inequality of
preschool attendance among different income groups in
Mongolia using the Lorenz curve [21]. However, due to
limitations in finding preschool attendance rates
corresponding to individual household income levels, we
adjust the Edu Lorenz curve by selecting 13 provinces as
our sample. They are Ningxia, Zhejiang, Qinghai,
Yunnan, Liaoning, Henan, Shanxi, Tibet, Xinjiang,
Chongging, Guizhou, Jiangxi, and Guangxi. These 13
provinces are selected from Northwest, Southwest,
Northeast, and  Southeast  China, including
underdeveloped and developed provinces, to represent
China (Fig.1 and Fig.2).
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Figure 1 GDP per capita in China, 2015 ( US dollar)
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[ Southeast China
[l Northwest China
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Figure 2 Sample provinces regional distribution

Created with mapchart.net
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Note: Xinhuibao makes Figure 1 based on China’s
statistical yearbooks.

On the horizontal axis, we plot the cumulative
percentage of the total population, ranked by GDP per
capita. On the vertical axis, we plot the cumulative
percentage of the total preschool enrollment rate. For
example, for province i (1 <i<13)in year t, the
cumulative percentage of total population (x value)
isY{_, pi, and the cumulative percentage of total
preschool enrollment rate (y value) isYi_, puYic .
where p;.is the proportion of provinceiin year t, and y;;is
the enrollment rate of province iin year t. The 45-degree
line shows relative equality across different provinces
(i.e. each province has the same enrollment rate) as well
as absolute equality of China (i.e. preschool enrollment
rate is 100% for all provinces). The closer to the 45-
degree line, the smaller EduGini index. Preschool
education opportunities in China are more evenly
distributed, and the overall enrollment rate is high. The
farther from the 45-degree line, the bigger EduGini
index. Preschool educational opportunities are more
unequal, and/or the overall preschool enrollment rate is
low.

3.1.3 Multiple Linear Regression

Since the intermediate factors play both roles as the
outcome of policy changes and as the causes of preschool
enrollment, typical determinants of preschool enrollment
like parental education, family income, and GDP per
capita [22-24] cannot be considered. Therefore, we
determine the intermediate factors first from policy plans,
then from similar studies on free education in China.
Because the free preschool education policy extends the
nine-year compulsory education to younger children, we
also review policies and research on primary and
secondary school inequality. Compulsory education
policies typically include free textbooks and subsidies to
teachers [25]. Literature suggests that school density and
education expenditure per capita are highly correlated to
primary enrollment rate, while the teacher-student ratio is
not [21].

Initially, we include government spending on
education, the average number of books per child,
kindergarten areas, kindergarten density, teacher-student
ratio, and faculty education attainment as the
intermediate factors. Nonetheless, when we compare
books with kindergarten areas—two indicators of school
resources, books per child seems to be more significant;
when we compare teacher-student ratio with faculty
education attainment, faculty education attainment seems
to be more significant. Therefore, we exclude
kindergarten areas and teacher-student ratio from our
selection of intermediate factors. The multiple linear
regression is formulated as in the following:

Y =y, + v, (In(govt spending)) +
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y,(faculty edu attainment) + y5(books pc")
+y,(kindergarten pc) + ¢ 4)

Because teachers’ average years of schooling cannot
be acquired, we assign teachers with education
attainment levels lower than high school weight 0, high
school graduate weight 0.25, associate bachelor weight
0.5, undergraduate weight 0.75, and graduate weight 1.
Thus, faculty edu attainment ranges from 0 to 1.
books pc' is measured by dividing the number of books
by the number of children enrolled, while
kindergarten pc is measured by dividing the number of
kindergartens within a province by preschool population.
Preschool population equals the number of children
enrolled divided by enrollment rate.

The dependent variables are the EduGini index
measured by Eq. (3) on a national level, and enrollment
rate on a provincial level. We will run two multiple linear
regressions using one dependent variable at each time.

3.1.4 Chi-square test

The Chi-square goodness-of-fit test is used to find out
how the observed value of a given phenomenon is
significantly different from the expected value [26].
Therefore, the chi-square test is an alternative approach
to measure educational inequality. The chi-square test is
constructed as the following: in a given year, observed
values are actual preschool enrollment rates (measured in
percentage) of the 13 provinces used in regression;
expected values are 100%, implying absolute equal
educational opportunities. The total chi-square y? is
calculated with the following equation:

==z (0;_5)2 (5)
where y?is “mini-chi-square” in province i, which equals

_E:)2
to%. The results of the chi-square test imply the
A
following:

1) The p-value of total chi-square indicates
whether or not the actual preschool enrollment rates are
different from 100%, or absolute preschool educational
equality in China. However, the exact inequality index
cannot be calculated.

2)  The proportion of “mini-chi-square,” measured
2. . .
by %lndlcates how much of the total chi-square statistic

attributes to each individual value's difference.
Comparing the contributions, we are able to identify
which provinces contribute to educational inequality the
most.

3.2 Data

This study collects the number of books, faculty
education attainment, the number of kindergartens, and
the number of children enrolled in each province from
Educational Statistics from 2010 to 2019 from the
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Ministry of Education of the People’s Republic of China.
The amount of public finance budget education
expenditure in each province comes from Statistical
Announcement on the Implementation of National
Education Funds from 2010 to 2019 from the Ministry of
Education of People’s Republic of China. Preschool
enrollment rates in each province from 2010 to 2019 are
mainly from the Statistical Bulletin of Educational
Development and the National Economic and Social
Development Statistical Bulletin. Lastly, the total
population and GDP per capita can be accessed in the
Statistical Yearbook of each province.

4. EMPIRICAL RESULTS

Advances in Social Science, Education and Humanities Research, volume 582

4.1 Difference-in-differences estimates of policy
impact

Table 1 shows the impact of free preschool education
policy using DD regression Eq.(1). The impact of
government spending and books per child was not proven
to be statistically significant at the 5% level, with p-
values of 0.52 and 0.76, respectively, while faculty
educational attainment and kindergarten density have
statistically significant impact, with p-values of 0.027
and 0.003, respectively. The latter also displays a
pronounced trend of positive correlation, suggesting that
Tibet after 2012 has higher faculty education attainment
and kindergarten density.

Table 1 Difference-in-differences regression results for Tibet relative to other provinces

govt spending

books per child

faculty education kindergarten density

attainment
DID estimate 0.131 -0.722 0.066** 3.158**
(-0.221) (-1.118) (-0.030) (1.192)
Observations 60 60 60 60
R Square 0.415 0.492 0.457 0.505

Note. *, **, *** represent significance at 10%, 5%, and 1% level, respectively.

Therefore, Tibet’s free preschool education policy
improves faculty quality and school accessibility, but not
government spending or resources. The results are
consistent with the findings by Jiazeng Wang (2004) [22]
. Fig. 3-6 visually shows the difference between Tibet and
other provinces before and after 2012. The slope of the
red line which represents Tibet is consistent with those of
other provinces in the first two graphs but is greater than
other provinces in the last two.

DD Government Spending

3.2000
3.0000
2.8000
2.6000
2.4000
2.2000
2.0000
1.8000

1.6000
2010 2012 2014 2016 2018 2020

Figure 3 DD in government spending

DD Books per Child
12

10

2010 2012 2014 2016 2018 2020

Figure 4 DD in books per child
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DD Faculty Education Attainment
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Figure 5 DD in faculty education attainment

DD Kindergarten Density

14

12

10

0

2010 2012 2014

2016 2018 2020

Figure 6 DD in kindergarten density Note. The

red line represents Tibet.

Government spending has not increased drastically
for two possible reasons. First, government spending on
free preschool education could have taken up a small
proportion of total education spending. On the other
hand, government spending on free preschool education
could have been part of the budget, so that extra spending
didn’t occur after 2012. Moreover, although the number
of books increased over time, children enrolled increased
as well. Therefore, it is possible for the average number
of books to show few differences.

An increase in faculty quality and kindergarten
accessibility might be due to government regulations. For
example, in 2015, the Tibet Rural Teacher Support
Program required 300 outstanding graduates every year
to teach in elementary schools and kindergartens for no

less than 3 years. The number of kindergartens has
increased tenfold since 2010.

4.2 Educational inequality estimation and historical
trend

Fig. 7 shows the trend in the preschool EduGini index
measured by preschool enrollment rate. The preschool
EduGini index has reduced by 74% over 10 years, from
0.47 in 2010 to 0.12 in 2019. In other words, equality in
preschool educational opportunities improved over the
past decade. In addition, the Edu Lorenz curve became
flatter, indicating improvements in both relative
equalities—gaps in enrollment rates across regions
shrunk—and absolute equality—average enrollment rate
increased by 47% over time, from 61% in 2010 to 90%
in 2019.
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Enrollment Rate and EduGini Index
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Figure 7 Average preschool enrollment rate and the EduGini index, 2010-2019
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Figure 8 The Edu Lorenz curves by preschool enrollment in 2010 and 2019

4.3 Multiple regression estimates of the determinants
of educational inequality

According to the estimates shown in Table 2,
government spending, books per child, faculty education
attainment, and kindergarten densities are all positively
correlated to preschool enrollment rate, while negatively
correlated to educational inequality. That is to say, when
the intermediate factors increase, the preschool
enrollment rate increases, and educational inequality
improves.

Due to restrictions in collecting data on the provincial
EduGini index, the national EduGini index is the same
for all sample provinces in a given year. On the contrary,
preschool enrollment rates differ for all provinces in a
year. Therefore, using preschool enrollment as the
dependent variable is more reasonable in estimating the
causes. By comparing coefficients, increasing faculty
education attainment is the most significant cause of
reduction in educational inequality and improvement in
preschool enrollment.
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Table 2 Multiple linear regression estimates on intermediate factors
EduGini index preschool enrollment rate

Jovt -0.089%** -0.013*** -0.047**  -0.078%** 0.240%** 0.109%** 0.136*** 0.151%**
spending g 9p1)  (0.019)  (0.018)  (0.023)  (0.033) (0.029) (0.031)  (0.027)
books per -0.023%**  -0.012*** -0.013** 0.040%** 0.031%**  0.019%**
child (0.003)  (0.003)  (0.005) (0.004) (0.005)  (0.005)
faculty edu -0.764%%%  -1,085*** 0.585%%  0.576%**
attainment (0.139)  (0.179) (0.234)  (0.208)
kindergarten -0.015%** 0.024**
density (0.003) (0.004)
Rsquare  0.127 0.435 0.545 0.612 0292 0576  0.59 0.684

The DD estimates and multiple linear regression
results suggest that faculty quality and kindergarten
density are not only affected by the free preschool
education policy, but also influence educational
inequality and preschool enrollment. However, the policy
does not affect government spending and books per child,
the other two determinants of educational inequality.
Therefore, we can conclude that the policy increases
enrollment rates and decreases educational inequality
through improving faculty quality and kindergarten
accessibility. Moreover, the government could invest in
education and increase individual school resources, as
they also help reduce inequality.

4.4 Checking educational inequality with the Chi-
square test

Finally, the Chi-square test uses actual enrollment as
the observed distribution and 100% for all provinces as
the theoretical distribution. The results of the Chi-square
tests using Eq. (5) are shown in Table 3. The null
hypothesis that all provinces have an enrollment rate of
100% was rejected from 2010 to 2018 with a significance
level of 5%. Therefore, there was not absolute
educational equality before 2018, and educational
inequality did exist. However, in 2019, the p-value is
greater than 5%, so the null hypothesis cannot be rejected.

Table 3Chi-square statistics, 2010-2019

2010 2011 2012 2013

2014 2015 2016 2017 2018 2019

. 265.51** 212.072* 158.335* 125.425* 97.966* 82.907* 59.707** 37.046* 25.055*
Chl-square * ** ** ** ** ** * ** * 16.948
df 12 12 12 12 12 12 12 12 12 12
p-value 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.015 0.152

Note. *, **, *** represent significance at 10%, 5%, and 1% level, respectively.

By comparing the proportion of individual Chi-square
in the total Chi-square, we are able to rank the provinces
that contribute the most to educational inequality. Fig. 9
shows the contributions of different provinces in 2010
and 2019. In 2010, Tibet contributed 21.46% of the total
Chi-square, followed by Yunnan (14.74%), Ningxia
(8.88%), and Jiangxi (8.72%). In 2019, Jiangxi made the
most contribution (15.62%), followed by Yunnan
(14.6%), Tibet (14.32%), and Ningxia (10.99%). This

implies that the free preschool educational policy has
accurately targeted Tibet, one of the most unequal
provinces in 2010, and has successfully increased its
enrollment rate, indicated by a reduction in its Chi-square
contribution. However, other provinces without free
preschool education, including Yunnan and Ningxia,
contribute more over the years. Therefore, implementing
similar policies in these regions might further reduce
educational inequality.
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Chi-square Contribution 2019
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Figure 9 Contributions of different provinces’ Chi-squares in 2010 and 2019
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5. CONCLUSION

According to human capital theory (T.W Schulitz),
the return on investment for pre-school education far
exceeds that for other school and vocational training. In
this paper, the authors discuss the impact of the free
preschool education policy in Tibet on educational
inequality across thirteen provinces in China. The results
show that the policy has a positive impact on reducing
educational inequality among provinces by improving
teachers’ education attainment and increasing
kindergarten density. Hence, the key to solving
educational inequality is to improve the quality and
quantity of some school resources like faculty and books.

Moreover, free education policies should prioritize
disadvantaged children in underdeveloped areas, because
the provinces that contribute to educational inequality the
most are Tibet, Yunnan, and Ningxia, which are all
located in Western China with stagnant economic
development. Therefore, similar preschool education
policies in these regions might alleviate educational and
income inequality.

In conclusion, the free preschool education policy in
Tibet has reduced inequality in educational opportunities
through improving faculty quality and kindergarten
density.  Implementing the policy in  other
underdeveloped regions like Ningxia and Yunnan might
reduce educational inequality furthermore. Meanwhile,
government expenditure on education might be more
effective if the government recruits and subsidizes high-
quality preschool teachers. Future research could identify
more intermediate factors such as government
expenditures specifically on preschool. The education
gap between urban and rural areas within a province is
also worth noticing. Therefore, researchers could also
calculate the EduGini index at the provincial level and
test the direct effect of free preschool education on

educational inequality.
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