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Abstract 
Inadequate and unbalanced development of preschool education is a prominent problem of China’s education.  
development. In poverty-stricken rural areas, the population of pre-school-aged children generally exceeds the local 
capacity to provide services, resulting in some pre-school-aged children, especially those aged 3 to 4, could not 
participate in kindergarten. Local governments and authorities often have to weigh the scale and quality of preschool 
service, whether to provide two-year or three-year preschool services in rural areas. The "One Village, One Preschool 
(OVOP) " program aims to ensure that all pre-school-aged children in China's poverty-stricken rural areas can receive 
fair and quality preschool education. This study followed 23,775 children from preschool (4 years old) to fourth grade 
(10 years old) in a poverty county in Guizhou Province. Multiple methods including linear model, discrete model and 
multiple propensity score weighted matching (MPSW) were used to analyze the relationship between variables, 
interventions and effects. The results showed that children of the 3-year OVOP group and the 2-year OVOP group had 
very similar scores at the beginning of the first grade, 0.14 SD behind the children of the public kindergarten group. 
However, by the third and fourth grades, children of the 3-year OVOP group had catched up with children of the public 
kindergarten group, compared to the children of the 2-year OVOP group had lagged behind by about 0.2 SD. The results 
concluded that in poverty-stricken rural areas, children received one more year preschool education can reduce the long-
term fade-out effects. 
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1. INTRODUCTION 

Early education is closely related to a person's 
lifelong development, and early experience determines 
the quality of development in adolescence and adulthood 
[14]. The theory of early childhood development 
emphasizes that there are "optimal teaching period" and 
"zone of proximal development" in the development of 
early childhood potential[69]. If the "best teaching zone" 
is missed, the same intervention will be useless and 
children's potential will not reach the "zone of proximal 
development". The early development of children is 
affected by many factors, and poverty is one of the most 
important and basic factors. Poverty poses social, 
psychological, biological and security threats to 
children's development [66]. Children living in poverty 
for a long time will spend less time in school and have 
worse academic performance [2] [35]. Long-term 

poverty pressure will reduce the stimulation and nutrients 
necessary for children's brain development. This leads to 
a gap in brain capacity development [24]. 43% 
(approximately 250 million) of children under 5 years of 
age in low social-economic status households in 
developing countries are at risk of not reaching their 
developmental potential [11]. 

Early education is the most effective and cost-
effective intervention to address inequality caused by 
poverty [22] [54], preschool education intervention can 
not only increase the employment opportunities of 
individuals in adulthood and obtain a relatively high 
wage level, but also provide favorable conditions for the 
human capital accumulation of the next generation [29]. 
In studies of the effects of preschool education in the 
United States, it is found that of all children receiving 
early education, children from poor families benefit the 
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most in terms of school readiness and long-term 
academic achievement [10] [20] [43]. A long-term 
follow-up study of the Perry Preschool Education 
Program in the United States showed that by the age of 
18-20, children who had participated in preschool had 
better school performance and employment, significantly 
fewer behavioral problems such as early pregnancy and 
crime than the control group, and better employment and 
income at the age of 27 when assessed [64]. There are 
few psychological studies on early intervention programs 
for poor children in Brazil. The measurement and 
evaluation of economic benefits and human capital 
benefits [4] show that early development intervention can 
effectively reduce the dropout rate and grade retention 
rate and save the cost of public education. One more year 
of pre-school education increases the number of years of 
schooling by half a year. 

Many countries in the world have made efforts to help 
low-income groups gain access to early education 
opportunities. However, globally, children from poor 
families are only half as likely to participate in early 
development interventions as those from high-income 
families [63]. "Inequality in access to development 
opportunities" further exacerbates the solidification of 
social strata. To address the challenge of "access to 
development opportunities", many developing countries 
have invested money [24] [27], nutrition [31] and 
education [3] to improve access to early development for 
children living in poverty. 

With the development of early education services, 
researchers and practitioners pay more and more 
attention to the effectiveness of preschool education 
quality and type [34][48]. Scholars have proposed to 
expand the coverage of early education resources for 
poor children to solve their development dilemma 
[21][42]. This proposal implies a core issue, namely, the 
"dose effect" of preschool education on children's 
development, increasing the value added of early 
childhood education hours on children's development 
results [53]. This core issue has attracted the attention of 
governments because it is related to the action strategy of 
government departments and the direction of financial 
investment. Studies have shown that the longer poor 
children participate in early education programs, the 
higher their level of cognitive development [7] [18]. A 
study of early Start programs in the United States found 
that children who were introduced to early Start programs 
at age 3 and entered kindergarten at age 4 had better 
reading skills than children who entered kindergarten 
directly from age 4 [34]. 

However, some researchers emphasize that prolonged 
early intervention in children will have a negative impact 
on children's development [17] [42] [64], the effect size 
produced by early intervention for less than 1 year was 
0.2 sd, while the effect size of the program lasting 3 years 
was only 0.3 SD, lower than the expected 0.6 SD [48]. 

Many early childhood development intervention 
programs produce nearly maximum results in the first 
year [26], although increased intervention duration can 
produce better results than one-year programs [8] [13] 
[19] [58] [68] [69], but the effect size of income 
decreased year by year afterwards [1] [53] [61]. 
Therefore, additional years of early developmental 
intervention may be superfluous [53], as these times do 
not provide more effective learning and developmental 
increments. From a policy maker's perspective, previous 
dose-response studies have shown that investing in one 
year of early childhood education is the most cost-
effective unless additional years of intervention have a 
more sustained and profound effect on the child's 
development process. 

Does early education have a "fade out effect" in the 
long run? A large number of studies have found that early 
childhood education has an impact on the academic 
performance of children who benefit from it [12] [56], 
and their lifelong happiness had a long-lasting effect [4] 
[28]. In examining the impact of early intervention on 
primary school performance, a study in Argentina found 
that one year of early education was associated with an 
8% increase in third-grade test scores [9]. A study in 
Uganda showed that children who participated in early 
development interventions achieved 6-12% higher math 
performance in sixth grade than those who did not [33]. 
In a Danish study, it was found that participation in high-
quality pre-school education increased the test scores of 
grade 9 by 0.01 to 0.02 standard deviations [6]. 

Some studies have highlighted that the "fade out 
effect" may be widespread [2] [5] [40] [44]. The effects 
of most public early childhood services are still short-
term and disappear by the end of kindergarten or early 
primary school [50] [67], at the end of preschool 
education, children who received it performed 
significantly better than those who did not, but at the end 
of second grade, children who received it performed as 
well as those who did not, and the latter even exceeded 
the former [40], Children who attend early childhood 
education tend to fall back to the population average by 
the third grade [41] [51]. In the research on how to 
weaken the "fading effect", it is suggested that the 
"fading effect" from kindergarten to grade one can be 
alleviated by constantly improving the professional 
ability of teachers [35]. 

Research on the mechanism of the "fade out effect" 
has been developing. Some studies have pointed out that 
disadvantaged factors, such as ethnic minorities [25], 
poverty, etc. [29], lead to the "fade out effect" and 
significant achievement gap in the third grade. Other 
studies have pointed out that the third grade of primary 
school is a stage of teaching transition, such as in 
English-speaking countries, from "learning to read" 
(simple decoding) to "reading to learn" (deep 
understanding) [23]. It is difficult for children to master 
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deep understanding skills. They not only need to learn a 
large number of words, but also need to understand 
realistic concepts, which is closely related to abundant 
environmental stimulation and parental input [60]. 
However, poor children are extremely lacking in this 
aspect. The "fade out effect" of preschool education is not 
predictive for the future, and the achievement gap after 
the third grade has a lasting impact on students' high 
school performance and college entrance ability [38]. 

In general, although there have been many studies on 
the dose effect, fade out effect and "compensate" effect 
of preschool education on the development of poor 
children, these studies are independent, lack of group 
coherence and integration, and do not fully explain what 
kind of intervention and what kind of characteristics of 
the population, what kind of short-term and long-term 
effects. More lack of mechanism analysis and extensive 
practical value of the discussion. Starting from the 
development reality of China, we pay more attention to 
the dose effect of preschool education intervention 
strategies on the development of poor children, whether 
there is a "fade out effect" in the long term, and the 
universal benefit value of extensive practice. 

The Chinese government continues to pay attention 
to preschool education. From 1976 to 2021, the gross 
enrollment rate of preschool education in China 
increased by eight times (from 11% to 88%) [17]. Almost 
all urban children (over 99%) have access to preschool 
education [46], while only 30.1% of children from poor 
areas and rural areas (mainly located in central and 
western China) attend preschool education [70]. 
Unbalanced and inadequate development is the main 
contradiction facing China's development at the present 
stage. The significant gap between urban and rural areas, 
between regions and between the rich and the poor has 
been deeply demonstrated in contiguous poverty-stricken 
rural areas (hereinafter referred to as "poverty-stricken 
rural areas"). As mentioned above, although the quality 
of rural education resources in poor areas has been 
improving in recent years, these resources are mainly 
concentrated in county towns and townships, and 
preschool education resources at the village level are still 
lacking. Before 2012, there were mainly two types of 
preschool education services in state-designated poverty-
stricken counties, namely public kindergartens and 
private kindergartens. Fully supported by financial funds, 
the public parks are mainly concentrated in the county 
seat and township centers, and can provide preschool 
education opportunities for about 35 percent of school-
age children in the county. Private (private) kindergartens 
are operated at the expense of children's families and are 
concentrated in county and township centers. School 
buses can transport children from remote rural areas to 
kindergartens. These kindergartens can provide 
preschool education opportunities for more than 30-40% 
of children in the county. Public kindergartens have a 
better teaching environment, teacher compensation, 

teacher strength and teaching quality, with a teacher-
student ratio of about 1:10, while private kindergartens 
have a teacher-student ratio of about 1:25, which also 
dwarfs all indicators. The lack of preschool education 
service supply in rural areas, coupled with family 
economic conditions, living geographical location, left-
behind, family labor time and other practical constraints, 
the problem of "difficult and expensive kindergarten" for 
rural children in poor areas is very prominent. 

In 2009, the China Development Research 
Foundation (CDRF) launched the "One Village, One 
Preschool" program (OVOP), a large-scale preschool 
education intervention aimed at guaranteeing rural 
children in poverty-stricken areas access to preschool 
education services in villages. The implementation and 
results of this plan have promoted the deployment and 
implementation of preschool education policies in poor 
areas of China. Due to the complex environment and 
large differences in population distribution in poor areas, 
most counties in poor areas have large population and 
few resources. Therefore, the intervention strategy for 
rural areas is to build at least one village-level 
kindergarten in each village according to the number of 
school-age children. Employ volunteer teachers from the 
county (village) with high school or above education 
experience which related to early education. The employ 
process contains professional exam, interview and other 
qualification test. In some villages, due to the large 
number of children and the space limitation, children 
aged 4-6 are first included in preschool education 
services, and 2-year preschool education services are 
guaranteed first. For villages with a small number of 
children, children aged 3-6 are included in the scope of 
pre-school education services, providing three-year pre-
school education services. OVOP is a village-level public 
welfare kindergarten free of charge, providing preschool 
education opportunities for 25-35% of the total county's 
children. 

Previous research on the OVOP found that it had a 
consistently positive impact on the academic 
performance of children at the primary school level. 
Those who have no preschool education experience are 
with the lower test scores and rankings in the later stages 
of primary school, and those in rural private 
kindergartens. However, the scores and rankings of 
students from OVOP and students in public preschool 
both increased [15]. Based on different realistic 
conditions and intervention strategy, the core question of 
this study is that in the process of policy intervention 
transfer into the scaling-up policy, the standardization of 
interventions is critical. Compared of 2 years or 3 years 
of preschool education, what are the different effects, 
those effects are strongly related to the policy 
deployment and fiscal investment, more related to the 
policy effect and the satisfaction of the people.  
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This study aims to through long-term academic 
achievement (grade 4), try to answer,  

1) In poverty-stricken areas of China, is there any 
long-term different effects between 2 or 3 years of 
preschool education intervention?  

2) Is one more year preschool education valuable for 
children's long-term sustainable development?  

3) Is there a more significant dose effect, and can 
effectively reduce the "fade out effect"?  

The study hypothesized that the marginal gains in 
knowledge or skills that an additional year of intervention 
might produce were helpful in child development and 
could reduce or even offset the fading effect in third or 
fourth grade; An extra year of knowledge and skills 
gained in preschool does not disappear in third or fourth 
grade. This study will be an innovation, and the results 
and conclusions will supplement the deficiencies of 
international studies in related fields, and may also 
provide a new idea for future research and provide a basis 
for government and social actions in a larger range. 

2. METHODS 

2.1 Participants 

This study cooperated with the local education bureau, 
included all fourth-grade primary school students in the 
county from 2015 to 2018 as a complete sample, total of 

23,775 students. The sample information included scores 
of consecutive county-level exams since enrollment, 
preschool education experience and family background 
information. The dropout rate is less than 0.1%, there is 
no sample lost.  

The sample could be divided into five groups 
according to their preschool education experiences, 1) 
1,712 students had not attended a kindergarten, 2) 11,674 
students had attended a public kindergarten, 3) 4,921 
students had attended a private kindergarten, 4) 3,813 
students had attended "one village and one Garden" for 
two years, and 5) 1,656 students had attended "one 
village and one Garden" for three years. 

Table 1 describes the first year grades of the sample 
students and their background information. In general, 
students who attended public kindergartens had better 
academic performance and had relatively better family 
economic and social background. The family social-
economic status of the students who have experience 
with  private kindergartens is significantly better than that 
of the students who have not been to kindergartens. The 
students who attended OVOP for two or three years had 
similar family backgrounds and had the lowest economic 
and social status as those who did not attend kindergarten. 
There is a significant difference in the first grade scores 
of the three groups of students, students who have not 
been to kindergarten are the worst, and the scores of 2-
years OVOP and 3-years OVOP groups are close to those 
of students of town private kindergartens. 

 

Table 1. Descriptive statistics grouped by preschool education types. 

 3-year-OVOP 2-year-OVOP Town Private Town Public No ECE 

Sample size 1656 3813 4921 11674 1712 

Chinese-year-1 

mean 

76.80 76.60 68.00 78.80 60.80 

(sd) (16.80) (16.20) (16.60) (15.60) (14.90) 

Math-year-1 mean 76.90 76.50 68.00 78.70 60.80 

(sd) (16.80) (16.20) (16.70) (15.50) (15.10) 

English-year-1 

mean 

76.80 76.50 68.00 78.70 60.80 

(sd) (16.80) (16.20) (16.70) (15.50) (15.10) 

Sum-score-year-1 

mean 

230.00 230.00 204.00 236.00 182.00 

(sd) (49.80) (47.90) (49.30) (45.80) (44.30) 

      

Single child 44.60% 43.20% 47.80% 49.20% 42.00% 

Left behind child 39.30% 38.60% 28.20% 17.10% 37.40% 

Child w/ special 

need 

6.76% 8.86% 4.57% 2.28% 8.05% 
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Poverty 12.70% 14.00% 2.23% 0.53% 14.10% 

Mom w/ high 

school edu 

23.30% 23.20% 39.70% 50.50% 24.80% 

Mom township 

Hukou 

11.40% 12.40% 26.30% 80.80% 14.30% 

Dad township 

Hukou 

7.25% 8.03% 22.70% 75.60% 6.52% 

Han ethnicity 20.10% 18.10% 36.90% 39.30% 21.30% 

2.2 Intervention 

Intervention measures mainly include the 
construction of kindergartens in rural areas, the use of 
idle public facilities in villages (more than 90% of 
kindergartens are transformed from restricted public 
facilities, through renovation, expansion, decoration, etc., 
to build a basic environment for children to learn and play. 
Configure play AIDS in kindergarten. Develop and 
organize courses that meet national and local standards. 
Hire preschool teachers and carry out training. 

Transportation time to kindergarten is one of the 
difficult challenges faced by rural children and their 
families in poor areas. Before the implementation of 
OVOP, there were few public free kindergartens. Long-
time transportation or unsafe school buses prevent poor 
rural families from receiving preschool education. The 
implementation of OVOP has made the accessibility of 
preschool education to less than 30 minutes' walk. In 
addition to learning and activity conditions, 65% of 
OVOP kindergarten can provide lunch for children, and 
32 percent have facilities and space for lunch break. 

The recruitment and professional development of 
preschool teachers are mainly undertaken by local 
governments. Local governments organize the 
recruitment, selection, training and assessment of 
preschool teachers. OVOP teachers are mainly graduates 
from local vocational colleges or universities, who are 
familiar with the local language, culture, customs and 
local relationships. The average age of the OVOP 
teachers is 28 years old, 87.2% are from the county, and 
42.8% have higher education background. Local 
education departments provide regular training, 
exchanges, visits, teaching and research opportunities for 
teachers of OVOP, to improve their professional abilities. 
Meanwhile, local education departments also encourage 
teachers of OVOP to participate in continuing education. 

Due to the small scale of OVOP, the teacher-child 
ratio is about 1:16, which is lower than private 
kindergartens, but higher than public kindergartens. An 
important characteristic of OVOP is "mixed-age 
teaching". More than half of the OVOP schools have only 
one class, with children aged 3-6 studying and playing 

together. The curriculum content and textbook outline of 
OVOP is the same as that of public kindergartens. 

Funds for the first phase of OVOP (the first three 
years of the project) is raised by CDRF from enterprises 
and other charitable organizations. All funds raised will 
be donated to the education department of the local 
government, which will allocate according to the 
teaching and operation needs of the kindergarten. After 
the first three years, the operating costs of OVOP was 
taken over by local governments. On average, the 
operating cost of each kindergarten of OVOP is about 
RMB 50,000 yuan per year, including the salary of 
preschool teachers about RMB 2,500-2,800 yuan per 
month. This salary level is lower than that of both public 
and private kindergartens, because teachers of OVOP 
adopt the strategy of "local people serving their 
hometown", they are filled with a sense of honor and 
responsibility which is more important than salary. 

2.3 Methodology 

2.3.1 Results 

The study collected the county-level test scores of all 
students from first grade to the end of fourth grade, 
including academic achievements in Chinese, math and 
English. Within each grade level, students' standardized 
scores (Z-Score) and total scores are calculated, and the 
standardized scores are named Chinese, Math, English 
and total scores. In the different models, each score is 
considered as an outcome variable, and the internal 
reliability of the test is not considered in this study. 

2.3.2 Prediction indicators 

In the sample, the main predictor was the type of 
preschool educational experience. In every primary 
school students are recorded when they enrolled, 
percentage of five types of preschool education is as 
below, 3-years OVOP covers about 7% of the students, 
2-years OVOP covers about 16%, the public kindergarten 
covers about 49%, private garden covers about 21%, no 
preschool education students accounted for about 7% of 
the sample.  
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2.3.3 Control variables 

The national compulsory education registration 
system collects basic demographic variables and basic 
family information of students. Supplementary 
information collection forms were issued in this study, 
which collected variables such as students' left-behind 
status, special needs, family social economic status, and 
mother's education level. Based on child development 
theory, this study selected key control variables related to 
children's academic achievement that may influence 
families' choice of different typological pre-educational 
experiences. Relevant demographic variables and family 
background information were collected in September 
2018. 

Among the dummy variables, the gender of girl is 
encoded as "1" in this study. Code the one-child family 
as "1",the left-behind children is "1". There are generally 
three types of special situations, children with physical 
disabilities, children with intellectual 
disabilities/developmental delays, and orphans. One of 
these three situation is coded as "1". Code the poverty 
households as "1". Code children living with at least one 
parents as "1". The mothers’ rural household residence 
code as "0", and the urban household registration code as 
"1". Different types of household registration are often 
closely related to employment, land ownership and 
different social welfare provision. The father has rural 
household registration code as "0", urban household 
registration code as "1". 

2.3.4 Analysis approach 

A key challenge of this study is the self-selection bias. 
Parents' choice of different types of preschool education 
will have different effects on children's development. If 
OLS regression is used directly, the "confounding effect" 
cannot be elucidated. Affected by extreme values, OLS 
analysis results may have greater deviations, especially 
when there are significant differences in sample 
population size and serious overlap between covariables 
[30]. Therefore, multiple propensity score weighted 
matching (MPSW) was used in this study to balance the 
differences between groups before intervention and 
minimize the bias. The MPSW estimation method 
reconstructs observed data to simulate experimental data 
and balances the possible effects of intervention on 
different group variables. By balancing pre-processing 
variables, MPSW can reduce selection bias in non-
experimental studies.  

In this study, MPSW was used to balance each 
covariable between groups, and the balance result was 
satisfactory (all P values > 0.05). The balance test 
showed that there were significant differences in several 
covariables between groups before the tradeoff, and the 
average difference P value or KS test P value was greater 
than 0.05 after the tradeoff. This study compares the 

models before and after weighted matching of multiple 
propensity scores, and each group has stable consistency. 
This study mainly reports the weighted results. 

In this study, primary education is a post-intervention 
variable (i.e. students enrolled in primary school after 
pre-school education). When the variable is part of the 
intervention variable, control cannot be exercised in 
estimating causal effects [30] [55]. Controlling for the 
outcome of causal variables could cause seriously bias 
inference. Such "post-treatment bias" is common in 
social science research [37]. Therefore, it is not 
recommended to control for weighted or matched post-
intervention variables, either as control variables or 
multinomial clustering [15] [47], because this again 
causes post-treatment bias. In the estimates of this study, 
the above factors would affect the bias reduction effect 
of inverse probability exponential weighting (IPW) (see 
Rosenbaum, 1984 for a detailed statistical explanation). 
In order to make conservative estimates in nest data 
structures without using multi-level modeling, robust 
standard deviations are reported to guard against type I 
error inflation. 

3. RESULTS 

This study not only studied the students first grades 
scores (the intercept), but also the paired slopes of their 
longitudinal trajectory. This study adopted a longitudinal 
growth model [57] to estimate of the effects value of 
preschool education for the Z-score of the total score and 
rank. This study begins by assuming that the effect of 
time is linear. In the substitution model, we took the 
intervening years as a discrete dummy variable. The 
details of the two models are shown in Table 2, where L 
represents the linear relationship of time and D represents 
the discretization of time. The comparison was with 
students who had not received pre-school education. 
When time is used as a discrete dummy variable, the 
control year is the first year. According to the relationship 
between different types of preschool education and 
intervention time, this study added the interaction effect 
between time and preschool education type into the 
model. 

First of all, by analyzing of the intercept and main 
effect of preschool education, it is found that public 
kindergarten students have the highest scores in all 
subjects in the first grade, followed by the 3-year OVOP, 
then by the 2-year OVOP and the private kindergarten 
group, the students who have not received preschool 
education were the bottom group. There was no 
statistically significant difference between the 3-year and 
2-year OVOP of the first grade score. The first grade 
scores of the students from the private kindergarten group 
were significantly lower than those from the public 
kindergarten and the two groups of students from OVOP 
group, but significantly higher than those who did not 
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receive preschool education. Detailed results are shown 
in Figures 1 and 2. 

Second, the slope of growth is complicated by the 
significant effect of time and the significant interaction 
effect of time and preschool education type. Linear 

growth of figure 1 and discrete growth of figure 2 
summarized this result. This result shows a nearly 
consistency with intercept and growth trend across all 
scores. This study only illustrates the total scores in 
Figures 1 and 2 as results. 

 
Figure 1. A 95% confidence interval was used to predict a linear relationship between total SCORE Z-score and 

grade level and type of preschool education. 

 

Figure 2. A 95% confidence interval was used to predict total SCORE z-score as a function of discontinuity between 
outcomes and different preschool types. 
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According to the time linear situation in Figure 1, the 
group of students from public kindergartens showed a flat 
growth, and the group ranked first in grade 4. The 
students' scores from the 3-year OVOP group showed a 
positive growth slope, and the total z-score increased by 
0.02 standard deviations every year. By grade 4, the gap 
between the 3-year OVOP group and the public 
kindergarten group was significantly narrowed, from 
0.14 standard deviations to 0.05 standard deviations. On 
the contrary, the scores of the students in the group of 2-
year OVOP showed a negative growth slope, and the 
overall z-score decreased by 0.03 standard deviations 
year by year. Although the results of the 3-year and 2-
year OVOP groups were almost the same in the first 
grade (0.02 standard deviation), the 2-year one-village-
one-garden group lagged behind the 3-year OVOP group 
by 0.18 standard deviation by grade 4. The growth slope 
of the private kindergarten group was similar to that of 
the 3-year one-village-one-park group, and the total z-
score increased by 0.02 standard deviations per year. 
Although the private kindergarten group lagged behind 
the 2-year one-village-one-park group by 0.28 standard 
deviation, the average total score of the students in this 
group was only 0.01 standard deviation lower than the 
overall average score. The group without kindergarten 
showed a negative growth slope, decreasing by 0.02 
standard deviations per year.  

From the time discrete paradigm shown in FIG. 2, the 
third grade was a turning point. The 3-year OVOP group 
catched up the public kindergarten group in grade 3, but 
fell behind again in grade 4. The z-score of grade 3 in the 
2-year OVOP decreased by 0.23 standard deviations 
compared with grade 2. The gap between the 2-year 
OVOP group and the 3-year OVOP group also enlarged 
during time, widening from 0.05 to 0.26 SD. The score 
of the town private kindergarten group increased by 0.05 
standard deviations from grade 2 to grade 3. The z-score 
of grade 3 of group without preschool education did not 
change from that of grade 1, but the scores of grade 2 and 
4 decreased significantly by 0.04 and 0.07 standard 
deviations. See Figure 2 and Table 2 for details. 

Overall, the z-score of the public kindergarten group 
was consistently the highest and remained stable. The 
results of the 3-year OVOP group and the 2-year OVOP 
group were similar in grade 1, but the 3-year OVOP 
group maintained a steady increase, while the 2-year 
OVOP group declined. In grade 3, the results of the 2-
year OVOP group showed a significant decline. The 
growth rate of the private kindergarten group was similar 
to that of the 3-year OVOP group, and the growth was 
most significant in grade 3. The z-score of the students 
without pre-school education was consistently in the 
bottom and falling. The relative intercepts and trends of 
the five groups were almost consistent. 
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Although the 3-year OVOP group and the 2-year 
OVOP group had similar low family socio-economic 
background as the group that have not receive preschool 
education, the academic performance of the first two 
groups was 0.95 and 0.92 standard deviations higher than 
that of the no preschool education group respectively. By 
grade 4, the first two groups were 1.06 and 0.88 standard 
deviations higher, respectively. Although the family 
social-economic background of the students from the 
private kindergarten group and the public kindergarten 
group is relatively better, the scores of the students in the 
private kindergarten group are always inferior to OVOP 
groups. This result was confirmed by several data 
analysis methods.  

4. DISCUSSION 

The Chinese government always attaches great 
importance to children's development, and strives to 
provide fair, inclusive and high-quality preschool 
education opportunities for rural children. This study 
focuses on evaluating the cumulative effect of one more 
year of preschool education on children's academic 
performance during school, aiming to provide basic 
evidence for future policy formulation. For the first time 
studies the relationship between the duration of preschool 
education experience and the long-term “fade-out effect”. 
This study evaluated the long-term effects of different 
preschool experiences on student achievement by using 
multiple propensity weighting scoring methods on a large 
sample of grade 4 in a poverty-stricken county. 

According to the results of this study, an additional 
year of preschool experience attenuates the "fade out 
effect" and helps students maintain good academic 
performance growth trends over grade 3. The main 
research results are discussed in the following aspects: 

4.1 Effects 

As short term effects, this study, to some extent, were 
consistent with other studies, i.e. preschool education had 
a positive effect and the dose effect was negligible, if 
only the results of the first year after admission were 
concerned. Regardless of 2-years OVOP experience or 3-
years OVOP experience, the average score of the OVOP 
group students was 0.3 standard deviation higher than the 
overall mean, 0.7 standard deviation higher than the 
students who had no preschool experience, and 0.4 
standard deviation higher than the students from private 
kindergartens. Since OVOP was built in the rural areas 
that lack of resources, with poor conditions and lack of 
talent teachers, there was a significant gap between 
OVOP and those public kindergartens which was 
guaranteed by fiscal input. Therefore, the scores of the 
OVOP students were always behind those from public 
kindergartens. On the other hand, the background of 
students in the public kindergarten group usually have 

better social-economic status, they have ability and 
willingness to enroll their children in extracurricular and 
interest classes. 

Compared with town private kindergartens, OVOP 
has some positive factors. First, OVOP is built in villages, 
some children who used to have long time transportation 
can "backflow" to this nearby kindergartens. Daily tiring 
transportion will make children feel negative pressure, 
which will have a negative impact on children's 
development [65]. Second, the salary of teachers in 
OVOP is relatively close to that of teachers in private 
kindergartens. Moreover, teachers in OVOP serve their 
hometown as volunteers and are full of sense of honor 
and respect. As a result, teachers in OVOP have a longer 
working duration, compared with teachers in private 
kindergartens, who have relative higher mobility. Many 
OVOP teachers said that they were afraid of parents' 
criticism and conflicts when they worked as kindergarten 
teachers in cities, but they were recognized and respected 
in village. Third, OVOP has lower student teacher ratio 
than that of town private kindergartens, teachers have 
more energy to organize teaching, pay more attention to 
each child's emotion, development needs, and interact 
and help children more actively. 

4.2 Dose effect 

Existing dose-effect studies indicate that, in most 
cases, an extra year of preschool intervention has little 
effect on dose-effect and is an unnecessary evaluation 
[55]. In the first grade, the performance of the 3-year 
OVOP group was almost the same as that of the 2-year 
OVOP group, this finding is consistent with recent 
studies on the dose-effect that increased years of 
preschool education do not increase returns [1] [52] [61]. 
However, the goal of early intervention is not to improve 
children's basic academic abilities, and the extra year is 
not aiming to help children to learn more academic 
knowledge and skills [34]. The longer term performance 
study found that the 3-year OVOP group maintained its 
performance growth at a rate of 0.02 standard deviation 
per year, while the 2-year OVOP group had a negative 
slope of -0.03 standard deviation per year. By grade 4, 
the 3-year OVOP group almost caught up with the public 
garden group, while the 2-year OVOP group fell behind 
0.18 standard deviations. 

In order to further analyze the different 
developmental trajectory between the 3-year and 2-year 
OVOP groups, the discrete model was used to find that 
the 2-year OVOP group showed a large fade-out effect 
(0.2 standard deviation) in grade 3, while the 3-year 
OVOP group did not show a fade-out effect, but their 
grades still improved. The fade-out effect observed in the 
2-year OVOP group is consistent with many previous 
studies, that is, in the long term, the effect of 2-year 
preschool education intervention tends to gradually 
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disappear. With the deepening of academic learning, the 
fade-out effect appears, and is most obvious in grade 3. 

Sustained improvement in academic performance 
often depends on the accumulation of extra-curricular 
knowledge and the building of basic cognitive skills what 
cannot be reflected by test scores. One more year of 
preschool education allows children to enter the 
kindergarten between 3 and 4 years old, which is more in 
line with the early rich stimulating environment 
emphasized by the theory of early childhood 
development, and is conducive to the development and 
formation of children's general knowledge, language 
ability, mathematical perception, self-control, etc. [63]. 
General knowledge and vocabulary are core predictors of 
reading and comprehension ability [59], mathematical 
perception is a key predictor of mathematical ability [36], 
and self-control is the basis of long-term learning habits 
and mental resilience [49]. Child development is 
structural, and there is an "optimal teaching period" for 
the formation of some abilities [72], which cannot be 
made up for if missed, such as language ability. Full 
interaction, play and help between adults and children 
during the "best teaching period" can expand children's 
"zone of proximal development", that is, human potential 
[73]. To some extent, the above theories explain that an 
extra year of preschool education may be more in line 
with the "optimal teaching period" of children's 
development and expand their "zone of proximal 
development", whereas if children start preschool 
education at age 5, it may already be too late. The 
education level of the primary caregivers of rural children 
in poor areas is generally low, which is more unfavorable 
to the learning and development of children at home. 
More than a year the development of preschool education 
can make children have accumulated more basic ability, 
good teacher interaction more expanded their potential, 
and is not a simple subject knowledge accumulation, the 
basic ability and potential in a first grade exam does not 
show, but by the end of third grade, need more 
independent ability to learn and understand, This 
potential often shows the advantages of sustainable 
development. 

4.3 Limitations and prospects 

This study focuses on the school performance of rural 
children in poverty-stricken areas, and explores the dose-
effect, fade-out effect and possible influencing 
mechanism of preschool education experience on school 
performance. On the basis of this study, some research 
directions are worthy of attention and further 
development. One is to study the social emotion and 
intelligence of children. An independent person can 
evaluate his development level and potential from 
biological, social and intellectual aspects (Shi, 2003; Shi, 
2010), this study did not conduct research and evaluation 
on the basic abilities and characteristics of children, nor 

did it conduct in-depth analysis on the "hidden skills" that 
led to the ability differentiation of students in the 3-years 
OVOP group and 2-years OVOP group. 

The second is the relationship between preschool 
education quality and individual development level. 
There have been some international studies on factors 
that may influence children's development in preschool 
education, such as whether playing materials are 
abundant and suitable for children's development needs, 
teachers' sense of efficacy, teachers' way and content of 
questioning, and emotional communication in teacher-
student interaction [67]. This study does not directly 
analyze the classroom teaching practice of one village 
and one garden, but only analyzes the possible influence 
on children's development and early learning from the 
basic characteristics of teachers. In future studies, the 
heterogeneity of education quality on the population can 
be further analyzed. 

The third is the universal value of this research. This 
study is based on a full-sample study in a County from 
Guizhou Province. For this county, the effect of 
preschool education is universal, and this study also 
promotes the standardized development of preschool 
education in county level. But could this study and results 
be extrapolated to other poor rural areas across the 
country? Some basic factors of preschool education are 
inspiring and worthy of reference, such as basing a 
preschool education into the village, recruiting teachers 
locally, carrying out rigorous assessment and training, 
and providing preschool education intervention for 
children from the age of 3, ensuring appropriate teaching 
resources and salaries. If the basic conditions and quality 
of education can be guaranteed, the intervention and 
effect are of promotion value. 

Fourth, the impact of the quality of primary education. 
In this study, primary education is a post-intervention 
event compared with preschool education, and many 
studies have pointed out that controlling post-
intervention events will have a bias on the estimation of 
intervention effect, so this study did not deal with it too 
much. However, the analysis of the characteristics of 
primary schools can be interpreted from another 
perspective, to what extent students' academic abilities 
and achievements can be attributed to preschool 
education, and to what extent they can be attributed to the 
heterogeneity of primary schools. With the integration of 
schools and the deepening of urbanization in China, the 
teaching quality of compulsory education schools in poor 
counties tends to be more and more balanced. At the same 
time, teachers in poor areas adopt the post rotation and 
exchange system, that is, teachers, especially excellent 
teachers, should teach in different schools and organize 
teaching and research. As a result, differences in the 
quality of education in schools are narrowing. 

OVOP is an inclusive intervention service and a 
natural control was formed during the process of 
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intervention, not a randomized controlled trial. 
Compared with the randomized controlled trial, the 
universal benefit intervention lacks scientific rigor, but it 
is more consistent with the universal value in terms of 
ethics and morality, and more in line with the 
development needs of the country and society. In this 
study, statistical analysis method is used to make up for 
this problem to some extent. Is worth discussing, based 
on real extensive social living environment of the 
intervention experiment, often influenced by various 
realistic situation, including the people and the flow of 
information and communication, administration of 
convergence, and the merit of parents, etc., therefore, 
randomized controlled trial of the realistic social 
environment scientific rigor will face challenges. 

5. CONCLUSION 

The conclusion of this study is that providing 3-year 
preschool education for rural children in poverty-stricken 
areas is more in line with the principle and needs of 
children's development, and can better stimulate 
children's potential and ensure the long-term effect of 
preschool education. Governments at all levels should 
strive to extend the length of preschool education from 
one or two years to three years, rather than merely 
providing preschool education services with limited 
effects from the perspective of cost and management 
complexity. The effect of one more year of preschool 
education is fully evident in the later stage of primary 
school, affecting the long-term development trajectory of 
children. The dose-effect of preschool education can 
reduce or even eliminate the "fading effect" and help 
children maintain their learning advantage in the long 
term. 

In recent years, the model and experience of OVOP 
has been absorbed and promoted by the national 
education policy. Preschool education in the countryside 
of the central government and local government pays 
great attention to quality, especially in preschool 
education as part of the education service system, the 
education quality for the effect of the whole education 
system, therefore, the state education department around 
pre-school education supply, starting from the top design 
specification will be three years gross enrollment rate of 
preschool education as statistics and evaluation 
indicators 
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impacto da qualidade da creche no desenvolvimento 
infantil. Pesquisa e Planejamento Econoˆmico, 
41(2), 213–232. 

[5] Barnett, W. S. (1998). Long-term cognitive and 
academic effects of early childhood education on 
children in poverty. Preventive Medicine, 27(2), 
204–207.  

[6] Bassok, D., Gibbs, C. R., & Latham, S. (2018). 
Preschool and children’s outcomes in elementary 
school: Have patterns changed nationwide between 
1998 and 2010? Child Development, 90, 1875–
1897.  

[7] Bauchmu€ller, R., Gørtz, M., & Rasmussen, A. W. 
(2014). Long-run benefits from universal high- 
quality preschooling. Early Childhood Research 
Quarterly, 29(4), 457–470. https://doi.org/10. 
1016/j.ecresq.2014.05.009  

[8] Behrman, J. R., Cheng, Y., & Todd, P. E. (2004). 
Evaluating preschool programs when length of 
exposure to the program varies: A nonparametric 
approach. Review of Economics and Statistics, 
86(1), 108–132. 
https://doi.org/10.1162/003465304323023714  

[9] Belsky, J., Vandell, D. L., Burchinal, M., Clarke-
Stewart, K. A., McCartney, K., Owen, M. T, & 
NICHD Early Child Care Research Network. 
(2007). Are there long-term effects of early child 
care? Child Development, 78(2), 681–701. 
https://doi.org/10.1111/j.1467-8624.2007.01021.x  

[10] Berlinski, S., Galiani, S., & Gertler, P. (2009). The 
effect of pre-primary education on primary school 
performance. Journal of Public Economics, 93(1–2), 
219–234. https://doi.org/10.1016/j. 
jpubeco.2008.09.002  

[11] Berlinski, S., Galiani, S., & Manacorda, M. (2008). 
Giving children a better start: Preschool attendance 
and school-age profiles. Journal of Public 
Economics, 92(5–6), 1416–1440. https:// 
doi.org/10.1016/j.jpubeco.2007.10.007  

1112 Chen ZHAO et al.



  

 

[12] Black, M. M., Walker, S. P., Fernald, L. C. H., 
Andersen, C. T., DiGirolamo, A. M., Lu, C., 
McCoy, D. C., Fink, G., Shawar, Y. R., Shiffman, 
J., Devercelli, A. E., Wodon, Q. T., Vargas- Baron, 
E., & Grantham-McGregor, S. (2017). Early 
childhood development coming of age: science 
through the life course. The Lancet, 389(10064), 
77–90. https://doi.org/10.1016/S0140- 
6736(16)31389-7  

[13] Broekhuizen, M. L., Mokrova, I. L., Burchinal, M. 
R., Garrett-Peters, P. T., & Family Life Project Key 
Investigators. (2016). Classroom quality at pre-
kindergarten and kindergarten and child- ren’s 
social skills and behavior problems. Early 
Childhood Research Quarterly, 36, 212–222.  

[14] Burchinal, M. R. (1999). Child care experiences and 
developmental outcomes. The ANNALS of the 
American Academy of Political and Social Science, 
563(1), 73–97. https://doi.org/10.1177/ 
000271629956300105  

[15] Grantham-McGregor, S.(2007). Early child 
development in developing countries, the Lancet, 
369.824. 

[16] Chen, S., Zhao, C., Cao, Y., Chen, C., Snow, C. E., 
& Lu, M. (2019). Long-term effects of China’s One 
Village One Preschool Program on elementary 
school academic achievement. Early Childhood 
Research Quarterly, 49, 218–228. 
https://doi.org/10.1016/j.ecresq.2019.06.010  

[17] China State Statistics Bureau. (2017). Data shows 
that the income gap among residents in China is 
reduced. 
http://money.people.com.cn/n1/2017/0707/c42877
-29388944.html  

[18] Datta Gupta, N., & Simonsen, M. (2010). Non- 
cognitive child outcomes and universal high qual- 
ity child care. Journal of Public Economics, 94(1–
2), 30–43. https://doi.org/10.1016/j.jpubeco. 
2009.10.001  

[19] Dearing, E., McCartney, K., & Taylor, B. A. (2009). 
Does higher quality early child care promote low- 
income children’s math and reading achievement in 
middle childhood? Child Development, 80(5), 
1329–1349.  

[20] Domitrovich, C. E., Morgan, N. R., Moore, J. E., 
Cooper, B. R., Shah, H. K., Jacobson, L., & 
Greenberg, M. T. (2013). One versus two years: 
Does length of exposure to an enhanced pre- school 
program impact the academic functioning of 
disadvantaged children in kindergarten? Early 
Childhood Research Quarterly, 28(4), 704–713. 
https://doi.org/10.1016/j.ecresq.2013.04.004  

[21] Duncan, G. J., & Magnuson, K. (2013). Investing in 
preschool programs. The Journal of Economic 
Perspectives: a Journal of the American Economic 
Association, 27(2), 109–132.  

[22] Duncan, G. J., Magnuson, K., Kalil, A., & Ziol-
Guest, K. (2012). The importance of early child- 
hood poverty. Social Indicators Research, 108(1), 
87–98. https://doi.org/10.1007/s11205-011- 9867-9  

[23] Engle, P. L., Fernald, L. C., Alderman, H., Behrman, 
J., O’Gara, C., Yousafzai, A., de Mello, M. C., 
Hidrobo, M., Ulkuer, N., Ertem, I., & Iltus, S. 
(2011). Strategies for reducing inequalities and 
improving developmental outcomes for young 
children in low-income and middle-income 
countries. The Lancet, 378(9799), 1339–1353. 
https://doi.org/10.1016/S0140-6736(11)60889-1  

[24] Fiester, L. (2010). Early warning! Why reading by 
the end of third grade matters. KIDS COUNT 
Special Report. Annie E. Casey Foundation.  

[25] Finn, A. S., Minas, J. E., Leonard, J. A., Mackey, A. 
P. , Salvatore, J., Goetz, C. West, M. R., Gabrieli, C. 
F.O.,& Gabrieli, J. D.E., (2016). Functional brain 
organization of working memory in adolescents 
varies in relation to family income and academic 
achievement. Developmental Science, pp 1–15. 

[26] Fiszbein, A., & Schady, N. R. (2009). Conditional 
cash transfers: reducing present and future pov- erty. 
The World Bank.  

[27] Fryer, R. G., Jr., & Levitt, S. D. (2006). The black-
white test score gap through third grade. American 
Law and Economics Review, 8(2), 249–281. 
https://doi.org/10.1093/aler/ahl003  

[28] Gormley, W. T., & Gayer, T. (2005). Promoting 
school readiness in Oklahoma: An evaluation of 
Tulsa’s pre-K program. Journal of Human 
Resources, 40, 533–558.  

[29] Handa, S., & Davis, B. (2006). The experience of 
conditional cash transfers in Latin America and the 
Caribbean. Development Policy Review, 24(5), 
513–536. https://doi.org/10.1111/j.1467-7679. 
2006.00345.x  

[30] Heckman, J., Pinto, R., & Savelyev, P. (2013). 
Understanding the mechanisms through which an 
influential early childhood program boosted adult 
outcomes. American Economic Review, 103, 
2052—86. 

[31] Heckman, J. J., Stixrud, J., & Urzua, S. (2006). The 
effects of cognitive and noncognitive abilities on 
labor market outcomes and social behavior. Journal 
of Labor Economics, 24(3), 411–482. 
https://doi.org/10.1086/504455  

Does One More Year of Rural Preschool Education ... 1113



  

 

[32] Hernandez, D. J. (2011). Double Jeopardy: How 
third-grade reading skills and poverty influence 
high school graduation. Annie E. Casey Foundation.  

[33] Ho, D. E., Imai, K., King, G., & Stuart, E. A. (2007). 
Matching as nonparametric preprocessing for 
reducing model dependence in parametric causal 
inference. Political Analysis, 15(3), 199–236. 
https://doi.org/10.1093/pan/mpl013  

[34] Hoddinott, J., Maluccio, J. A., Behrman, J. R., 
Flores, R., & Martorell, R. (2008). Effect of a nutri- 
tion intervention during early childhood on 
economic productivity in Guatemalan adults. The 
Lancet, 371(9610), 411–416. 
https://doi.org/10.1016/S0140-6736(08)60205-6  

[35] Hu. (2016, November 22). Plan boosts poverty 
alleviation efforts. http://english.www.gov.cn/poli- 
cies/policy_watch/2016/11/22/content_281475497
354916.htm  

[36] Hungi, N., & Ngware, M. (2018). The effects of 
preschool participation on mathematics achieve- 
ment of Grade 6 pupils in Uganda. Educational 
Research for Policy and Practice, 17(2), 105–126..  

[37] Jenkins, J. M., Farkas, G., Duncan, G. J., Burchinal, 
M., & Vandell, D. L. (2016). Head Start at ages 3 
and 4 versus Head Start followed by state pre-k: 
Which is more effective? Educational Evaluation 
and Policy Analysis, 38(1), 88–112.  

[38] Jenkins, J. M., Watts, T. W., Magnuson, K., 
Gershoff, E. T., Clements, D. H., Sarama, J., & 
Duncan, G. J. (2018). Do high-quality kindergarten 
and first-grade classrooms mitigate pre- school 
fadeout? Journal of Research on Educational 
Effectiveness, 11(3), 339–374.  

[39] Jordan, N. C., Glutting, J., Ramineni, C., & Watkins, 
M. W. (2010). Validating a number sense screening 
tool for use in kindergarten and first grade: 
Prediction of mathematics proficiency in third grade. 
School Psychology Review, 39(2), 181–195. 
https://doi.org/10.1080/02796015.2010. 12087772  

[40] King, G., & Zeng, L. (2007). When can history be 
our guide? The pitfalls of counterfactual infer- ence. 
International Studies Quarterly, 51(1), 183–210.  

[41] Lesnick, J., Goerge, R., Smithgall, C., & Gwynne, 
J. (2010). Reading on grade level in third grade: 
How is it related to high school performance and 
college enrollment. Chapin Hall at the University of 
Chicago.  

[42] Li, W. (2017). Li Wei: Popularize early childhood 
education in rural China and promote children’s 
development. Keynote lecture at the Symposium of 
Early Childhood Education in Rural China. 

http://www.qnzk.org/DocView.aspx?chnid=2&doc
id=1690  

[43] Lipsey, M. W., Farran, D. C., & Hofer, K. G. (2015). 
A randomized control trial of a statewide voluntary 
prekindergarten program on children’s skills and 
behaviors through third grade. Research report. 
Peabody Research Institute.  

[44] Lipsey, M. W., Hofer, K. G., Dong, N., Farran, D. 
C., & Bilbrey, C. (2013). Evaluation of the 
Tennessee voluntary prekindergarten program: 
Kindergarten and first grade follow-up results from 
the randomized control design. Research report. 
Peabody Research Institute.  

[45] Magnuson, K. A., Ruhm, C., & Waldfogel, J. 
(2007). Does prekindergarten improve school pre- 
para- tion and performance? The Economics of 
Early Childhood Education, 26, 33–51.  

[46] McCoy, D. C., Zuilkowski, S. S., Yoshikawa, H., & 
Fink, G. (2017). Early childhood care and edu- 
cation and school readiness in Zambia. Journal of 
Research on Educational Effectiveness, 10(3), 482–
506. 
https://doi.org/10.1080/19345747.2016.1250850  

[47] Miller, L. C., & Bassok, D. (2019). The effects of 
universal preschool on grade retention. Education 
Finance and Policy, 14(2), 149–177. 
https://doi.org/10.1162/edfp_a_00248  

[48] Ministry of Education of China, Office of the Press 
Secretary (2017). Y. Lv asserts that the gross 
enrollment rate of early childhood education in 
China will be 85% by 2020. Xinhua Net. http:// 
www.xinhuanet.com/politics/2017-
09/28/c_1121741001.htm  

[49] Ministry of Education of China. (2019). Statistical 
announcement on the implementation of national 
education funds in 2018. 
http://www.moe.gov.cn/srcsite/A05/s3040/201910/
t20191016_ 403859.html  

[50] Montgomery, J. M., Nyhan, B., & Torres, M. (2018). 
How conditioning on posttreatment varia- bles can 
ruin your experiment and what to do about it. 
American Journal of Political Science, 62(3), 760–
775. https://doi.org/10.1111/ajps.12357  

[51] Nores, M., & Barnett, W. S. (2010). Benefits of 
early childhood interventions across the world: 
(Under)investing in the very young. Economics of 
Education Review, 29(2), 271–282. https:// 
doi.org/10.1016/j.econedurev.2009.09.001  

[52] Nota, L., Soresi, S., & Zimmerman, B. J. (2004). 
Self-regulation and academic achievement and 
resilience: A longitudinal study. International 

1114 Chen ZHAO et al.

http://english.www.gov.cn/poli-


  

 

Journal of Educational Research, 41(3), 198–215. 
https://doi.org/10.1016/j.ijer.2005.07.001  

[53] Puma, M., Bell, S., Cook, R., & Heid, C. (2010). 
Head Start impact study (Final report). U.S. 
Department of Health and Human Services, 
Administration for Children and Families.  

[54] Puma, M., Bell, S., Cook, R., Heid, C., Broene, P., 
Jenkins, F., Mashburn, A., & Downer, J. (2012). 
Third grade follow-up to the head start impact study: 
Final report. OPRE Report 2012- 45. 
Administration for Children & Families.  

[55] Ramey, C. T., Campbell, F. A., Burchinal, M., 
Skinner, M. L., Gardner, D. M., & Ramey, S. L. 
(2000). Persistent effects of early childhood 
education on high-risk children and their mothers. 
Applied Developmental Science, 4, 2–14.  

[56] Reynolds, A. J., Temple, J. A., Ou, S.-R., Arteaga, 
I. A., & White, B. A. B. (2011). School-based early 
childhood education and age-28 well-being: Effects 
by timing, dosage, and subgroups. Science (New 
York, N.Y.), 333(6040), 360–364. 
https://doi.org/10.1126/science.1203618  

[57] Richter, L. M., Daelmans, B., Lombardi, J., 
Heymann, J., Boo, F. L., Behrman, J. R., Lu, C., 
Lucas, J. E., Perez-Escamilla, R., Dua, T., Bhutta, 
Z. A., Stenberg, K., Gertler, P., Darmstadt, G. L., & 
Paper 3 Working Group and the Lancet Early 
Childhood Development Series Steering 
Committee (2017). Investing in the foundation of 
sustainable development: pathways to scale up for 
early childhood development. Lancet (London, 
England), 389(10064), 103–118. https:// 
doi.org/10.1016/S0140-6736(16)31698-1  

[58] Rosenbaum, P. R. (1984). The consequences of 
adjustment for a concomitant variable that has been 
affected by the treatment. Journal of the Royal 
Statistical Society. Series A (General), 147(5), 656–
666. https://doi.org/10.2307/2981697  

[59] Schweinhart, L. J. (2016). Lessons on sustaining 
early gain from a life-course longitudinal study. In 
A. J. Reynolds & A. J. Rolnick (Eds.), Sustaining 
early childhood gains. Cambridge University Press.  

[60] Singer, J. D., & Willett, J. B. (2003). Applied 
longitudinal data analysis: Modeling change and 
event occurrence. Oxford University Press.  

[61] Skibbe, L. E., Connor, C. M., Morrison, F. J., & 
Jewkes, A. M. (2011). Schooling effects on pre- 
schoolers: Self-regulation, early literacy, and 
language growth. Early Childhood Research 
Quarterly, 26(1), 42–49.  

[62] Snow, C. E. (2006). What counts as literacy in early 
childhood? In Blackwell handbook of early 
childhood development. Blackwell.  

[63] Snow, C. E., Burns, M. S., & Griffin, P. (Eds.). 
(1998). Preventing reading difficulties in young 
chil- dren. National Academies Press.  

[64] Tarullo, L. B., Xue, Y., & Burchinal, M. R. (2013, 
April). Are two years better than one? Examining 
dosage of Head Start attendees using propensity 
score matching methodology [Paper presentation]. 
The Biennial Meeting of the Society for Research in 
Child Development, Seattle, WA.  

[65] Taylor, B. A., Dearing, E., & McCartney, K. (2004). 
Incomes and outcomes in early childhood. Journal 
of Human Resources, 39(4), 980–1007. 

[66] UNICEF (2015). Early learning, Provision of 
childcare and preschool education, A vision for 
early childhood. Retrieved March 19, 2016, from 
http://www.unicef.org.tr/sayfa.aspx?id=19&dil=en
& d=1  

[67] Vandell, D. L., Belsky, J., Burchinal, M., Steinberg, 
L., Vandergrift, N., & NICHD Early Child Care 
Research Network. (2010). Do effects of early child 
care extend to age 15 years? Results from the 
NICHD study of early child care and youth 
development. Child Development, 81(3), 737–756. 
https://doi.org/10.1111/j.1467-8624.2010.01431.x  

[68] Vernon-Feagans, L., Garrett-Peters, P., Willoughby, 
M., Mills-Koonce, R., & Family Life Project Key 
Investigators. (2012). Chaos, poverty, and parenting: 
Predictors of early language develop- ment. Early 
Childhood Research Quarterly, 27(3), 339–351.  

[69] Walker, S. P., Wachs, T. D., Grantham-McGregor, 
S., Black, M. M., Nelson, C. A., Huffman, S. L., 
Baker-Henningham, H., Chang, S. M., Hamadani, J. 
D., Lozoff, B., Gardner, J. M. M., Powell, C. A., 
Rahman, A., & Richter, L. (2011). Inequality in 
early childhood: Risk and pro- tective factors for 
early child development. The Lancet, 378(9799), 
1325–1338. https://doi.org/ 10.1016/S0140-
6736(11)60555-2  

[70] Weiland, C., & Yoshikawa, H. (2013). Impacts of a 
prekindergarten program on children’s mathe- mat- 
ics, language, literacy, executive function, and 
emotional skills. Child Development, 84(6), 2112–
2130. https://doi.org/10.1111/cdev.12099  

[71] Wen, X., Leow, C., Hahs-Vaughn, D. L., 
Korfmacher, J., & Marcus, S. M. (2012). Are two 
years better than one year? A propensity score 
analysis of the impact of Head Start program dur- 
ation on chil- dren’s school performance in 

Does One More Year of Rural Preschool Education ... 1115



  

 

kindergarten. Early Childhood Research Quarterly, 
27(4), 684–694. 
https://doi.org/10.1016/j.ecresq.2011.07.006  

[72] Vygotsky, L.S. (1962). Thought and Language. MIT, 
Cambridge, MA.  

[73] Vygotsky, L.S. (1980). Mind in Society: The 
Development of Higher Psychological Processes. 
Harvard University Press, Cambridge, MA. 

[74] Vygotsky, L.S. (1987). The problem of speech and 
thinking in Piaget’s theory. In: Rieber, R.W., Carton, 
A.S. (Eds.), The Collected Works of L.S. Vygotsky, 
Problems of General Psychology, vol. 1. Plenum 
Press, New York, pp. 53–91 

[75] Zaslow, M. J. (2013). Investing in our future: The 
evidence base on preschool education. Foundation 
for Child Development, Society for Research in 
Child Development.  

[76] Zhang, C. (2015). Equality and quality: To build 
nearby kindergarten to children in villages. China 
Education News. 
http://www.jyb.cn/china/gnxw/201503/t20150320_
616552.html 

 

 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International
License (http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution
and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license and indicate if changes were made. 
     The images or other third party material in this chapter are included in the chapter s Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter s Creative Commons license and your intended use
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder. 

’
’

1116 Chen ZHAO et al.

https://doi.org/10.1016/j.ecresq.2011.07.006



