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Abstract


Participation in after-school tutoring is becoming increasingly prevalent among young children in China and worldwide. This study explores whether children aged 3 to 6 can achieve sustainable and empowered development by participating in after-school tutoring, using propensity score matching based on the data from 664 children on a baseline date and 367 children on a follow-up date. It is found that gender, age, and family socioeconomic status are major factors that affect preschool children’s participation in after-school tutoring. Baseline data reveals that participation in after-school tutoring has no significant impact on children’s learning and development. Follow-up study after one year shows that, except for the significant improvement in children’s language development, after-school tutoring has no significant impact on other areas. Further subsampled studies show that after the children in 3- to 4-year-old classrooms at baseline who have participated in after-school tutoring enter 4- to 5-year-old classrooms, they have significant improvement in social development, language, and learning quality. However, there is no such significant improvement for the children from 4- to 5-year-old classrooms to 5- to 6-year-old classrooms. In general, after-school tutoring has no immediate effect and limited lasting impact on preschool children’s learning and development. These findings suggest that parents should respect the laws of child development, and advanced or incorrect tutoring will only increase the pressure on children and the economic burden on family, without promoting the sustainable development of children.
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1. Introduction


After-school tutoring has a long history in China. With China’s success in poverty alleviation, a growing number of families are able to afford after-school tutoring in order to give their children a head start and secure their life-long development. As of 2021, the after-school tutoring industry in China added up to around 2 trillion yuan, equivalent to 2% of the national GDP, with about 40% contributed by primary and secondary school students [1]. Of the students, 47.8% spend more than 1600 yuan monthly on after-school tutoring and nearly 20% over 3200 yuan [2]. Since 1955, China has released a series of regulations on academic burden alleviation. Despite some progress, the academic pressure on students and the economic pressure on parents have not been substantially relieved. To deal with the excessive burden on students, relying on regulation of either school education or after-school tutoring failed to achieve the expected results. Therefore, in July 2021, the General Office of the Communist Party of China and the General Office of the State Council of the People’s Republic of China issued the Opinions on Further Reducing Students’ Homework and After-School Tutoring Pressure (the “Double Reduction” Policy), which marked the beginning of two-way governance. Although the “Double Reduction” policy is mainly aimed at reducing the burden of students in compulsory education, it is specified that while implementing the double reduction for students in compulsory education stage, all provinces should also make overall plans for regulating after-school tutoring for students aged 3 to 6. Online tutoring for preschool children shall be forbidden. Offline tutoring on school disciplines (including foreign language) for preschool children in the name of “pre-school classes”, “kindergarten transition classes”, “thinking training classes”, shall be strictly prohibited. With the launch of these strictest regulations on after-school tutoring, discipline tutoring waned, putting the already popular after-school tutoring for preschool children in full swing. However, there is still a series of problems and issues in this field caused by advanced teaching and inflated prices, including the unwillingness to have a baby considering the high cost of raising a child, high levels of parenting anxiety aroused by buzzwords such as “Haidian mothers” (refers to a female group who lives in Haidian District of Beijing, and pays all her physical and mental energy for her children’s education) and “tiger parenting” (a form of strict parenting, whereby parents are highly invested in ensuring their children’s success), and the paradox of middle-class families maintaining or climbing up the social ladder through education investment. In the industry of after-school tutoring for preschool children, marketing slogans such as “winning a head start,” “whole brain development” and “physical enhancement” stimulate parents, who expect to show their love by “buying hope” for their children. Can such tutoring promote children’s development? Can after-school tutoring continue to empower children’s development? To answer these questions, this study explores the impact of after-school tutoring on preschool children’s learning and development.




2. Literature Review


2.1. After-School Tutoring and Children’s Academic Development


After-school tutoring is a series of activities that take place outside the mainstream schools and support mainstream school education. It is a product of mainstream school education, with its nature, scale and curriculum changing alongside mainstream education. International academic communities usually refer to extra-curricular tutoring or after-school tutoring as “shadow education” [3,4]. China’s “Double Reduction” Policy divides after-school tutoring into discipline tutoring and nondiscipline tutoring, and it highlights the distinction among nondiscipline tutoring categories. Others call them “extra-curricular tutoring” and “interest-oriented art and sports classes” [5]. It is common for children to participate in after-school tutoring across the world [6,7,8,9]. Research on after-school tutoring shows that family capital, parents’ educational expectations, compensation factors, and interests might affect children’s participation in after-school tutoring. Among these variables, family socioeconomic status is a widely studied factor. According to research, parents with higher family socioeconomic status have a positive attitude towards their children’s participation in after-school tutoring [10] and are more likely to have their children tutored [11,12,13,14].



There is no consistent evidence on whether after-school tutoring has an impact on students’ academic performance. Some studies have pointed to a significant positive impact [15,16]. For example, based on a survey of 130 compulsory education schools in six provinces in China, Xue Haiping and colleagues find that disadvantaged students who participate in after-school tutoring perform significantly better than those who do not [17]. A randomized control trial study involving 1840 elementary students in England reveals that after two years of after-school tutoring, students’ reading and math scores improved slightly, and so did their competence [18]. In contrast, some studies have shown that after-school tutoring has a significant negative impact on students’ academic performance [19,20,21]. For example, students who receive after-school tutoring in English, mathematics, and science do not perform better than those who receive no tutoring and are even worse in English [22].



Research findings vary regarding whether after-school tutoring is more effective for younger students. Most studies believe that the effect is not necessarily better [23]. For example, some studies discover that the positive impact of after-school tutoring on the academic performance of primary school students is limited, the main reason being that the learning cognitive bias of primary school students causes subsequent learning difficulties [24]. After-school tutoring has a positive effect on improving the academic performance of junior high school students; its effect is much greater than that on junior high school students [25]. However, a South Korean longitudinal study comes to a different conclusion as it finds that participation in after-school tutoring has a positive effect on the cognitive performance of students in grades 4, 7, and 10, and the effect is more pronounced at lower educational stages [26]. Students’ academic performance will be affected to varying degrees by the duration of their participation in after-school tutoring, the region where it takes place, and the disciplines [27,28].




2.2. After-School Tutoring for Preschool Children and Their Learning and Development


Preschoolers’ after-school tutoring mainly refers to paid educational services outside preschool programs for children aged 3 to 6, such as interest-oriented classes and specialty training classes [29]. The National Institute of Education Sciences finds that more than 60% of preschool children in urban China attend after-school tutoring [30], which has become a common experience for many preschool children [6]. In this aspect, empirical studies mainly focus on the effect of after-school tutoring on children while taking their gender, type of participation, and family socioeconomic status into consideration. It is found that there are significantly more girls participating in after-school tutoring than boys [31], and the categories of after-school tutoring for girls are more diverse. Boys are more likely to participate in sports-related tutoring, while girls may also attend various types of art-related tutoring to develop their artistic skills [32,33]. Family socioeconomic status is a major factor affecting preschool children’s participation in after-school tutoring [34], which is of particular benefit for the cognitive and socio-emotional development of disadvantaged children [35,36,37].



Regarding the effect of preschool children’s participation in after-school tutoring, the results are mixed. Surveys on preschool children reveal that after-school tutoring is positively associated with children’s cognitive and language development, but not to social-emotional development [38,39]. Other studies also support that after-school tutoring can promote preschool children’s development in terms of mathematics, reading, and art, especially for disadvantaged children [36,40,41,42]. Some researchers studied a group of preschool children aged 3 to 5 in mainland China and found that after controlling their prior development, the more after-school tutoring the children attend, the better cognitive performance they have [39]. Some researchers also discover that preschool children who participate in after-school tutoring fail to outperform those who do not [42,43]. Based on a survey of 984 Chinese preschool children, researchers find that, except for the significant differences in social emotions, there are no significant differences in other fields for preschool children who have participated in after-school tutoring [44]. There is no significant positive impact on curiosity and interest in learning [29]. Another study finds that participation in art-related tutoring during the early years can predict mathematics performance of children in grades 1 to 3, while participation in physical-education-related tutoring has a predictive effect on mathematics performance of children in grade 3 [41].




2.3. The Current Study


The existing research on after-school tutoring primarily focuses on school-aged children, mainly examining the relationship between family socioeconomic status and students’ participation in after-school tutoring, and the relationship between after-school tutoring and students’ academic performance. Based on the different forms of after-school tutoring, different backgrounds and different students, researchers from various countries have drawn different conclusions [5]. In the research object selection, there are preschool children, primary school students, middle school students, and high school students; in the choice of academic performance, Chinese researchers mostly use the Chinese Education Panel Survey (CEPS) where parents report children’s performance analysis; Turkey, South Korea, Hong Kong [45], and Germany are mostly based on mathematics, reading, language, PISA and other results as the dependent variable analysis, and scholars have explored the effect of a discipline [46]. In the form of after-school tutoring, most studies choose the form of group tutoring or private tutoring, and a small part of the study focuses on the patterns of school-provided tutoring [47]. In most cases, quantitative methods are adopted, with a longitudinal design or cross-sectional design, combined with growth mixed modeling, social–ecological modeling, regression analysis, hierarchical linear modeling and structural equation modeling. Some studies did not take into account the intensity, type and quality of after-school tutoring, which may also be one of the reasons for inconsistent conclusions. Given the differences in sampling and methods, the research conclusions differ. Due to the increasing education competition, more and more children aged 3 to 6 are participating in after-school tutoring. Internationally, there are few longitudinal studies on the impact of after-school tutoring on the learning and development of children aged 3 to 6. Previous studies on China’s after-school tutoring mainly focus on the effect of children’s participation in after-school tutoring on academic performance in compulsory education, and more studies have concluded that there is no effect. However, some disadvantaged children with excellent performance are likely to benefit from after-school tutoring. There are relatively few empirical studies on after-school tutoring for preschool children, and the results focus on some or several aspects of children’s development, such as mathematical, reading skills and social skills or academic readiness [48,49]. There is more attention on the immediate effect for after-school tutoring. This study conducted a comprehensive assessment of children’s development—involving children’s cognitive development, socio-emotional development, motor development, language and emergent literacy, health, cultural knowledge and participation hygiene, safety, and approaches to learning—using a longitudinal study to analyze the immediate and subsequent effects of after-school tutoring on preschool children’s development, hoping to explore the comprehensiveness and long-term effect of participation in after-school tutoring. This study attempts to explore whether participating in after-school tutoring can promote the learning and development of this age group. The research questions are as follows.



	
What are the factors that influence preschool children’s participation in after-school tutoring?



	
Does after-school tutoring in the early years have an immediate and lasting impact on children’s learning and development?






Based on the literature review and the research questions, this paper proposes the following research hypotheses.



 Hypothesis 1. 

Family socioeconomic status has a significant positive influence on preschool children’s participation in after-school tutoring.





 Hypothesis 2. 

After-school tutoring in the early years does not have an immediate or lasting impact on children’s learning and development.







3. Methods


3.1. Participants


This study took place in Jinzhong City, located in Shanxi Province, China. Economically, Jinzhong City is a relatively underdeveloped area with a small gap in per capita GDP among districts and counties. There are two phases of data collection. In the first phase, the baseline data is derived by using a stratified sampling [50]. Seven, eight and two kindergartens were selected in cities, counties, villages and small towns, and a total of 17 kindergartens were selected as sample kindergartens. In each preschool, three classrooms were selected, with one for each age group (3 to 4; 4 to 5; and 5 to 6 years old). Then an equal number of boys and girls were randomly selected from each classroom. On the basis of the informed consent signed by parents, the respondents were determined. After excluding invalid subjects such as incomplete questionnaire filling and children abandoning on-site tests, a total of 664 preschool children and their parents participated in this study, including 337 boys and 327 girls. There are 236 children from 3- to 4-year-old classrooms, 205 children from 4- to 5-year-old classrooms, and 223 from 5- to 6-year-old classrooms. In the second phase, data were collected one year later. Because the children from 5- to 6-year-old classrooms in the baseline have already entered primary school, the follow-up data only cover the children from the other two age groups. Thus, the follow-up data of 367 children were obtained, including 200 children from 3- to 4-year-old classrooms and 167 from 4- to 5-year-old classrooms who were involved in baseline data collection, as presented in Table 1.




3.2. Measures


3.2.1. East Asia-Pacific Early Child Development Scales


This study uses the East Asia Pacific Early Child Development Scale (EAP-ECDS) to assess children’s learning and development. The EAP-ECDS was developed by a research team from the University of Hong Kong, and have been validated in a number of countries in the Asia-Pacific region, including mainland China. After several rounds of revision, the EAP-ECDS has high reliability and validity in various countries [51]. The EAP-ECDS consists of seven areas, namely cognitive development, socio-emotional development, motor development, language and emergent literacy, health, hygiene and safety, cultural knowledge and participation, and approaches to learning. The EAP-ECDS was administered individually by professionally trained researchers in a separate classroom. During the EAP-ECDS administration, children were expected to give verbal responses, make identifications, read or arrange pictures, complete hand manipulation, walk in a straight line, catch a ball, and write or draw, as required by the researchers. The EAP-ECDS scores ranged from 0 to 2 for each item based on the children’s performance. The higher a child scores in an area, the higher his/her level of development.




3.2.2. Questionnaire on Preschool Children’s Participation in After-School Tutoring


In this study, a questionnaire is used to examine whether children participate in after-school tutoring. Those who do are marked as 1 and those do not as 0. In addition, information about the children, their family and their preschool are also collected as control variables, including children’s gender, their family socioeconomic status, the daily reading time their family spends with them, the daily play time their family spends with them, the areas where their preschools are located, as well as their lead teacher’s bianzhi, professional title, and honor, as presented in Table 2.





3.3. Data Analysis


The traditional Ordinary Least Squares (OLS) method based on the assumption of random assignment will increase the probability of sample selection bias and counterfactual estimation bias. Therefore, this study adopts Propensity Score Matching (PSM) for estimation of treatment effects in a counterfactual simulation state to assess the effect of after-school tutoring on children’s learning and development [53]. The PSM method is an effective way to solve the sample selection bias in this study [54]. Matching can achieve the balance of the covariate distribution of the groups participating in the after-school tutoring and those who do not, to eliminate the influence of the difference in interference variables in the sample as much as possible [55]. At the operational level, the PSM method matches individuals in the treated group with individuals with similar characteristics in the untreated group on the basis of the propensity score estimated by the Logit or Probit model so as to compare those children who participate in after-school tutoring with those who do not in terms of difference in their learning and development, that is, the average treatment effect of the treated group (ATT). The model is expressed as follows [56].


  ATT = E   E    Y  i 1      D i  = 1 ,    p  ( X )   − E    Y  i 0      D i  = 0 ,   p ( X )      











In the above model, Yi1 and Yi0 represents the learning and development of children who participate in after-school tutoring and those who do not, respectively. Di is a dichotomous variable. The child who participates in after-school tutoring is marked as Di = 1; otherwise, Di = 0. p(X) is the probability of participating in after-school tutoring after factors concerning individuals, family and schools are controlled. To ensure the robustness of the estimated results, this study simultaneously uses neighbor matching, radius matching, Mahalanobis matching and kernel matching to estimate the effect of after-school tutoring on preschool children’s learning and development.





4. Results


4.1. Factors Influencing Children’s Participation in After-School Tutoring


Table 3 presents the results of the analysis by Logit model of factors that affect children’s participation in after-school tutoring. It can be seen that factors such as gender, age, and family socioeconomic status have a significant impact. To be specific, the probability of girls participating in after-school tutoring is significantly higher than that of boys. The older the children, the lower the probability of participating in after-school tutoring. The higher the family socioeconomic status, the greater the probability of children participating in after-school tutoring.




4.2. Balance Test


When the PSM model is used to estimate the impact of after-school tutoring on children’s learning and development, a balance test should be carried out on the variables of the untreated group and the balance group. Table 4 presents the balance test results of nearest neighbor matching. As the results indicate, the standard errors of all covariates are reduced to varying degrees after matching, and the highest bias reduction occurs to family socioeconomic status and age, reaching 96.3% and 95.5%, respectively. The t-test results of each covariate in the treated group and the untreated group after matching are not significant. It shows that the matching effect is ideal, and the matched data eliminates the differences in various aspects between the children who participate in the after-school tutoring and those who do not.



In addition, Figure 1 shows the range of common value of the propensity score of whether children participate in after-school tutoring. It can be seen that in the untreated group who do not participate in after-school tutoring, only a few samples are off support, most of the samples are on support, and the samples essentially meet the requirements of supporting the hypotheses.




4.3. Estimation Results of PSM Model Based on Baseline Data


Based on the balance test, this study uses the nearest neighbor matching (1:2), the radius matching (0.01) and the kernel matching to estimate the impact of after-school tutoring on children’s learning and development. As shown in Table 5, the participation in after-school tutoring only significantly improves children’s language development after one year. Neither baseline data nor follow-up data reveal that the participation in after-school tutoring has significant effects on children’s learning and development in areas other than language and emergent literacy. Thus, generally speaking, children’s participation in after-school tutoring cannot effectively improve children’s learning and development.




4.4. Longitudinal Impact of the Participation in After-School Tutoring on Children’s Learning and Development


A subsampled analysis is conducted to gain insight into the longitudinal impact of after-school tutoring on the learning and development of children in different age groups. Table 6 presents the results of the impact of participation in after-school tutoring on the learning and development of children in different classes one year later. The study finds that there is no significant immediate improvement for children in 3- to 4-year-old classrooms, 4- to 5-year-old classrooms, and 5- to 6-year-old classrooms who have participated in after-school tutoring. The children in 3- to 4-year-old classrooms at baseline who have participated in after-school tutoring show significant improvement in socio-emotional development, language and emergent literacy, and approaches to learning after they enter 5- to 6-year-old classrooms. For children in 5- to 6-year-old classrooms at baseline who have received after-school tutoring, there is no improvement in any aspect when they enter 5- to 6-year-old classrooms. On the whole, participation in after-school tutoring has limited effect on the continuous improvement of children’s learning and development.





5. Discussion


5.1. Gender, Age, and Family Socioeconomic Status Are Important Factors That Affect Preschool Children’s Participation in After-School Tutoring


This study finds that even in economically underdeveloped regions, more than two-thirds (68.4%) of preschool children still participate in after-school tutoring; this finding is similar to those of many studies in China. For example, 87.5% of children in Lanzhou, China participate in after-school tutoring [57], two-thirds of preschool children in Nanchang attend after-school tutoring [58], and about 85.41% of preschool children in Chengdu participate in at least 1 to 2 kinds of after-school tutoring courses [59]. After the introduction of the “Double Reduction” policy, a poll shows that 80% of parents choose nondisciplinary after-school tutoring for their children, and more than half of the children begin after-school tutoring at the age of 4 to 6 [60]. After-school tutoring is becoming universal and pursued by a younger group, and it has become a common phenomenon for preschool children to participate in after-school tutoring.



In terms of gender, girls are significantly more likely to participate in after-school tutoring than boys, which is consistent with many studies [32,33,34]. Reasons why parents choose after-school tutoring for their children include children’s interest, comparison, conformity, compensation, and no time for taking care of children due to work. Girls have more advantages in motor and perceptual activities [61]. Some studies reveal that parents send their children to after-school tutoring with the hope of helping them gain more future advantages in school, at work, and in marriage, and the motivation is stronger for girls’ parents [62]. There are diverse types of after-school tutoring for Chinese preschool children. With the gradual fading of gender-fixed expectations, girls have more options of after-school tutoring. In addition to art, more parents prefer taekwondo, basketball, and martial arts for their girls.



This study found that the participation rates of after-school tutoring from 3- to 4, 4 to -5, and 5 to -6-year-old classrooms were 54.4%, 45.6%, and 44.3%, respectively. In terms of the vertical proportion, as children grow older, the probability of them participating in after-school tutoring may become lower. This is consistent with the result that the participation rate of students decreases with the increase in the compulsory education stage [63]. However, it contradicts some researchers’ findings on preschool children that in the last two years of preschool education, the participation in after-school tutoring shows an average upward trend [64]. This is probably because Chinese preschool children generally attend after-school tutoring at an early age, with most of them participating in many early education classes at the age of 0 to 3. With the increase in tutoring programs, the effect is not significant. Another study finds that parents choose different tutoring institutions based on the age of their children, namely basics courses for 3- to 4-year-olds, comprehensive courses for 4- to 5-year-olds, and disciplinary classes for 5- to 6-year-olds [65]. In terms of specific types of after-school tutoring, parents tend to adjust or stop certain types of tutoring classes based on the effect of after-school tutoring and their children’s school courses.



In terms of family socioeconomic status, the higher it is, the greater the probability of children participating in after-school tutoring. This is consistent with the conclusions of related studies [10,13,37]. After-school tutoring classes and interest-oriented classes occupy a major proportion of China’s children’s education market [66]. According to 2022 China Childbearing Cost Report, the per capita expenditure of preschool children, including extra-curricular tutoring fees, is 21,559 yuan, and the annual parenting cost is 33,559 yuan, which is the highest among all age groups between 0 and 17 years old. Families with preschool children participating in after-school tutoring generally have desirable economic conditions and highlight children’s education but lack experience in educating children and are more concerned with training effects [59,65]. Economic conditions are a prerequisite that determines whether one can afford tens of thousands of yuan on after-school tutoring. Participation in after-school tutoring is characterized by social stratification. Families with better socioeconomic conditions pay more attention to the education of children, are more willing to invest time, energy and money on children, and are thus more likely to resort to after-school tutoring [66,67]. It can be seen that parents pay attention to the education of children but lack experience in educating children. By participating in after-school tutoring, they try to make up for the lack of experience and other issues and transfer the educational pressure and educational expectations to after-school tutoring, and they are thus more likely to resort to after-school tutoring.




5.2. Participation in After-School Tutoring Has No Significant Immediate Effect on Children’s Learning and Development


There is no consensus on whether after-school tutoring boosts students’ academic development in either the compulsory education stage or preschool stage. In this study, by using the propensity score matching, it is found that preschool children cannot significantly improve their learning and development through after-school tutoring, which is consistent with some existing research [35,68]. On the one hand, children’s learning and development are affected by a variety of factors. The preschool stage is a period of rapid individual development; the combined efforts of family, preschool, and social education can promote children’s physical, movement, language, cognition, emotion and social development. Another possible explanation is that this study does not explore the heterogeneity of the type of after-school tutoring, the duration of tutoring, and the form of tutoring, such as children participating in one or more types of after-school tutoring, in one-on-one or one-to-many tutoring, for 3 h or more per week. These factors all affect the extent and direction of children’s learning and development, and thus, they affect the effectiveness of after-school tutoring. This result echoes the scientific and necessary implementation of the “Double Reduction” policy. Children’s learning and development must follow the laws of physical and mental development. Preschool children’s participation in after-school tutoring does not have an immediate effect on their learning and development. It also suggests that parents should neither blindly follow and rely too much on after-school tutoring nor transfer their educational anxiety and responsibilities to after-school tutoring institutions.




5.3. Participation in After-School Tutoring Has Limited Lasting Effect on Children’s Learning and Development


The subsample regression model reveals those children in 3- to 4-year-old classrooms who have participated in after-school tutoring had significant improvements in socio-emotional development, language, and approaches to learning when they enter 4- to 5-year-old classrooms. Previous studies also point out that after-school tutoring provides children with opportunities for creativity and self-discipline [69], which is conducive to high-quality peer interactions [70]. Compared with school learning and other activities, after-school tutoring offers children more teamwork and social interactions for increased initiative and emotional management [71]. Children in 4- to 5-year-old classrooms are in a period of rapid language development when they are willing to communicate and express themselves. Most of the after-school tutoring classes those preschool children participate in focus on art and sports, providing them with opportunities for language communication and social cooperation. These activities help develop children’s social cooperation and problem-solving skills as they involve communication skills, conflict resolution skills, and cooperation with peers. As children grow older, language expression and social communication skills gradually mature, which is one of the reasons why children are better in social and language development in 4- to 5-year-old classrooms. However, such lasting effect is only reflected in the stage from 3- to 4-year-old classrooms to 4- to 5-year-old classrooms. Through the conversation with children and related studies, we found that children from 4- to 5-year-old classrooms to 5- to 6-year-old classrooms had less interest and curiosity in after-school tutoring, with less willingness to participate [29,44]. With the increase in the difficulty of after-school tutoring, children are subject to “floor effect”, and the effect of after-school tutoring is not significant. Overall, the sustainability and empowering effect of preschool children’s participation in after-school tutoring is limited.





6. Conclusions, Implication and Limitations


Based on the two-phase data collection, this study applies propensity score matching to explore the immediate and subsequent effect of after-school tutoring on preschool children’s learning and development. It is found that gender, age, and family socioeconomic status are key factors that affect children’s participation in after-school tutoring, which has no significant immediate effect on children’s learning and development. After the children in 3- to 4-year-old classrooms at baseline who have participated in after-school tutoring enter 4- to 5-year-old classrooms, they show a significant improvement in socio-emotional development, language, and approaches to learning, but the effect of after-school tutoring on subsequent improvement of children’s learning and development is limited. Based on the findings from this study, the following suggestions are proposed. First, the laws of children’s physical and mental development should be respected. Education conducted based on children’s development timetable is a guarantee of better outcomes. Advanced or incorrect tutoring will only increase the pressure on children and the economic burden on families. Second, the government should fully implement the “Double Reduction” policy and regulate after-school tutoring institutions that exaggerate and advance education. After the introduction of the “Double Reduction” policy, the government needs to pay attention to preschool children’s involvement in the after-school tutoring market while managing after-school tutoring institutions, guide parents to rationally view the role of after-school tutoring on preschool children’s development, and strictly regulate the false, exaggerated and advanced after-school tutoring, which is not the main cause of differences in children’s learning and development. Third, the “family-school-society” collaborative education system should be perfected. A person’s growth begins at home and grows at school before he/she finally serves the society. Family, school, and society belong to one educational community. The more closely they cooperate with one another, the greater the effect on children’s learning and development. Only by perfecting the collaborative educational system can we more effectively promote children’s comprehensive development.



This study has the following limitations. Firstly, it involves a relatively small sample from one city in China, so it has limited representativeness. Secondly, there are many missing samples in the follow-up data collection, especially after the baseline data collection, where the children who entered the primary school were not tracked. Thirdly, only one year of tracking is conducted, and the validity of the results cannot be discussed more comprehensively. Fourthly, this study fails to distinguish the type, duration, frequency and intensity of children’s participation in after-school tutoring. In the future research, the relations between science and society should be concerned [72], the follow-up plan should be adjusted, the sample size should be expanded, the types of after-school tutoring should be refined, and the immediate and subsequent effects of different types of after-school tutoring on children should be explored in depth. Further exploration of the structural and process quality of after-school tutoring will provide a factual basis for corroborating the effect of “Double Reduction” policy and promote the sustainable development of after-school tutoring institutions.
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Figure 1. Range of common value of propensity score. 
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Table 1. Information for samples.
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Baseline Samples

	
Follow-Up Samples




	
Location of the Preschool (Number of Preschools)

	
Classrooms

(Number)

	
Boy

	
Girl

	
Total

	
Boy

	
Girl

	
Total






	
Cities (7)

	
3- to -4-year-old (7)

	
36

	
32

	
68

	
27

	
25

	
52




	
4- to -5-year-old (7)

	
33

	
33

	
66

	
23

	
27

	
50




	
5- to -6-year-old (7)

	
42

	
43

	
85

	
0

	
0

	
0




	
Counties (8)

	
3- to -4-year-old (8)

	
69

	
73

	
142

	
61

	
63

	
124




	
4- to -5-year-old (8)

	
62

	
60

	
122

	
52

	
50

	
102




	
5- to -6-year-old (8)

	
61

	
57

	
118

	
0

	
0

	
0




	
Villages and small towns (2)

	
3- to -4-year-old (2)

	
14

	
12

	
26

	
14

	
10

	
24




	
4- to -5-year-old (2)

	
11

	
6

	
17

	
9

	
6

	
15




	
5- to -6-year-old (2)

	
13

	
7

	
20

	
0

	
0

	
0




	
Total (17)

	
51

	
337

	
327

	
664

	
186

	
181

	
367











 





Table 2. Study variables.
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Variable

	
Description and Coding






	
Participation in after-school tutoring

	
0 = No, 1 = Yes




	
EAP-ECDS

	
Cognitive development

	
Fetching objects by number, counting, addition and subtraction of numbers, short-term memory, card sorting, standard sorting, and recognizing graphics.

(Score each item with 0, 1, and 2 and take the sum. Continuous variable. Same below.)




	
Socio-emotional development

	
Polite behavior toward adults, seeking help from adults, taking perspectives, interacting positively with peers, recognizing emotions and resolving conflicts




	
Motor development

	
Walking in balance, drinking water and eating independently, walking while carrying something, and catching a ball.




	
Language and emergent literacy

	
Verbal expression (telling a story, and describing events/experiences), and pre-reading (recognizing words, drawing pictures according to templates, writing radicals independently, drawing graphics independently without referring to a template)




	
Health, hygiene, and safety

	
Personal hygiene, safety behavior, human body knowledge, and hygiene behavior




	
Cultural knowledge and participation

	
Cultural knowledge, participation in religious and spiritual or national activities, singing, clapping hands to form a rhythm.




	
Approaches to learning

	
Self-control, persistence, curiosity and exploration




	
Control variable

	
Gender

	
0 = Girl, 1 = Boy




	
Age group

	
1 = 3- to 4-year-old classrooms, 2 = 4- to 5-year-old classrooms, 3 = 5- to 6-year-old classrooms




	
Family socioeconomic status

	
Educational background: 1 = junior high school or below, 2 = high school, higher vocational school, technical secondary school, 3 = college or above

Occupation: 1 = Agricultural workers, temporary workers and others; 2 = Commercial service personnel, industrial workers, individually owned businesses, and soldiers; 3 = Civil servants, enterprise management, technicians, managers and private business owners

Annual household income: 1 = below 60,000, 2 = 60,000 to 120,000, 3 = more than 120,000

SES = highest educational of parents + best-paid occupation of parents + total annual family income




	
Daily reading time spent with kids

	
1 = Basically No, 2 = 1 to 10 min, 3 = 11 to 30 min, 4 = 31 to 60 min, 5 = Over 1 h




	
Daily play time spent with kids

	
1 = Basically No, 2 = 1 to 10 min, 3 = 11 to 30 min, 4 = 31 to 60 min, 5 = Over 1 h




	
Location of the preschool

	
1 = Villages and small towns, 2 = Counties (under the jurisdiction of municipality), 3 = Cities (municipality directly under the jurisdiction of the Central Government)




	
Lead teacher’s bianzhi

	
Teacher’s bianzhi is a structural variable unique to the Chinese sociocultural and education system, having bianzhi means “teachers are within the public servant system of the government and have tenured positions in government-sponsored public preschools” [52] (p. 154).

0 = No, 1 = Yes




	
Lead teacher’s professional title

	
Teacher’s professional title is also a structural variable unique to the Chinese sociocultural and education system, which means that “teacher has achieved a certain level in the tiered professional rankings and has successfully met the relevant evaluation criteria” [52] (p.154).

1 = None, 2 = Level 3 teacher, 3 = Level 2 teacher, 4 = Level 1 teacher, 5 = Senior teacher, 6 = Middle school senior teacher




	
Lead teacher’s honor

	
1 = None, 2 = Backbone teacher of the preschool, 3 = District or county-level backbone teacher, 4 = City or state-level backbone teacher, 5 = Provincial or municipal-level backbone teachers











 





Table 3. Factors influencing children’s participation in after-school tutoring.
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	Variable
	Participation in After-School Tutoring





	Gender
	−0.724 *** (0.219)



	Age
	−0.739 *** (0.137)



	Family socioeconomic status
	0.263 *** (0.081)



	Daily reading time spent with kids
	0.235 (0.189)



	Daily play time spent with kids
	−0.117 (0.142)



	Location of the preschool
	−0.117 (0.233)



	Lead teacher’s bianzhi
	0.454 (0.366)



	Lead teacher’s professional title
	−0.033 (0.136)



	Lead teacher’s honor
	−0.104 (0.103)



	Intercept
	1.411 ** (0.659)







Note: ** p < 0.01; *** p < 0.001.













 





Table 4. Balance test results of nearest neighbor matching.
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Matching

	
Treated Group

	
Untreated Group

	
Reduction of Standard Errors(%)

	
Absolute Value of Reduction

	
t Value






	
Gender

	
Before

	
0.458

	
0.615

	
−31.9

	
70.2

	
−3.17 ***




	
After

	
0.535

	
0.582

	
−9.5

	
−1.09




	
Age

	
Before

	
1.820

	
2.314

	
−61.9

	
95.5

	
−6.12 ***




	
After

	
1.981

	
1.958

	
2.8

	
0.32




	
Family socioeconomic status

	
Before

	
5.488

	
4.832

	
40.6

	
96.3

	
4.01 ***




	
After

	
5.134

	
5.159

	
−1.5

	
−0.18




	
Daily reading time spent with kids

	
Before

	
2.856

	
2.671

	
26.5

	
92.9

	
2.62 ***




	
After

	
2.782

	
2.769

	
1.9

	
0.22




	
Daily play time spent with kids

	
Before

	
2.907

	
2.853

	
5.8

	
72.3

	
0.57




	
After

	
2.883

	
2.868

	
1.6

	
0.19




	
Location of the preschool

	
Before

	
2.293

	
2.209

	
21.4

	
88.1

	
2.11 **




	
After

	
2.194

	
3.852

	
−2.6

	
−0.30




	
Lead teacher’s bianzhi

	
Before

	
0.553

	
0.440

	
22.8

	
88.4

	
2.28 **




	
After

	
0.501

	
0.514

	
−2.6

	
−0.30




	
Lead teacher’s professional title

	
Before

	
2.473

	
2.251

	
15.7

	
90.7

	
1.56




	
After

	
2.333

	
2.312

	
1.5

	
0.17




	
Lead teacher’s honor

	
Before

	
1.820

	
1.993

	
−15.1

	
59.9

	
−1.54




	
After

	
1.902

	
1.833

	
6.1

	
0.73








Note: ** p < 0.01; *** p < 0.001.













 





Table 5. Effect of the participation in after-school tutoring on children’s learning and development.
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Interest-Oriented Class

	
CD

	
SED

	
MD

	
LEL

	
HYS

	
CKP

	
AT






	
Baseline data

	
Neighbor matching

	
ATT

	
−0.027

	
−0.048

	
−0.154

	
0.060

	
−0.020

	
−0.237 *

	
−0.150




	
T Value

	
−0.22

	
−0.37

	
−1.18

	
0.49

	
−0.15

	
−1.99

	
−1.15




	
Radius matching

	
ATT

	
0.056

	
0.012

	
−0.057

	
0.091

	
−0.012

	
−0.169

	
−0.086




	
T Value

	
0.49

	
0.11

	
−0.49

	
0.81

	
−0.10

	
−1.55

	
−0.74




	
Kernel matching

	
ATT

	
0.048

	
0.009

	
−0.064

	
0.087

	
−0.016

	
−0.175

	
−0.083




	
T Value

	
0.42

	
0.08

	
−0.55

	
0.77

	
−0.13

	
−1.60

	
−0.72




	
Follow-up data

	
Neighbor matching

	
ATT

	
0.003

	
0.099

	
0.013

	
0.145

	
0.027

	
−0.019

	
0.152




	
T Value

	
0.03

	
0.70

	
0.09

	
1.98 *

	
0.22

	
−0.13

	
0.89




	
Radius matching

	
ATT

	
0.071

	
0.135

	
−0.010

	
0.240 **

	
0.083

	
0.004

	
0.385




	
T Value

	
0.58

	
1.13

	
−0.09

	
1.94

	
0.80

	
0.04

	
2.67




	
Kernel matching

	
ATT

	
0.072

	
0.133

	
−0.006

	
0.233 **

	
0.082

	
0.006

	
0.378




	
T Value

	
0.59

	
1.11

	
−0.05

	
1.88

	
0.79

	
0.05

	
2.62








Note: * p < 0.05; ** p < 0.01. CD = Cognitive development; SED = Socio–emotional development; MD = Motor development; LEL = Language and emergent literacy; HYS = Health hygiene and safety; CKP = Cultural knowledge and participation; AT = Approaches to learning.













 





Table 6. Effect of the participation in after-school tutoring on children’s learning and development for different age groups.
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Interest-Oriented Class

	
CD

	
SED

	
MD

	
LEL

	
HYS

	
CKP

	
AT






	
Baseline data of children in 3- to 4-year-old classrooms

	
Neighbor matching

	
ATT

	
0.285 *

	
0.301

	
0.080

	
0.037

	
0.093

	
0.021

	
0.001




	
t value

	
1.72

	
1.61

	
0.37

	
0.26

	
0.36

	
0.11

	
0.01




	
Radius matching

	
ATT

	
0.250

	
0.320 *

	
0.082

	
0.057

	
−0.021

	
−0.019

	
0.001




	
t value

	
1.61

	
1.77

	
0.42

	
0.41

	
−0.09

	
−0.11

	
0.01




	
Kernel matching

	
ATT

	
0.244

	
0.301 *

	
0.068

	
0.038

	
−0.039

	
−0.030

	
−0.016




	
t value

	
1.57

	
1.66

	
0.35

	
0.28

	
−0.16

	
−0.18

	
−0.07




	
Follow-up data of children entering 4- to 5-year-old classrooms

	
Neighbor matching

	
ATT

	
0.043

	
0.401 **

	
0.111

	
0.432 **

	
0.266

	
0.288

	
0.483 **




	
t value

	
0.13

	
2.15

	
0.60

	
2.19

	
1.33

	
1.35

	
1.98




	
Radius matching

	
ATT

	
−0.009

	
0.379 **

	
0.046

	
0.375 **

	
0.306 *

	
0.291

	
0.621 **




	
t value

	
−0.06

	
2.24

	
0.28

	
2.15

	
1.78

	
1.51

	
2.74




	
Kernel matching

	
ATT

	
−0.007

	
0.365 **

	
0.059

	
0.369 **

	
0.298 *

	
0.283

	
0.602 ***




	
t value

	
−0.05

	
2.15

	
0.36

	
2.11

	
1.73

	
1.46

	
2.65




	
Baseline data of children in 4- to 5-year-old classrooms

	
Neighbor matching

	
ATT

	
−0.089

	
−0.104

	
−0.175

	
−0.272

	
−0.209

	
−0.206

	
−0.097




	
t value

	
−0.57

	
−0.43

	
−0.86

	
−1.39

	
−1.13

	
−0.90

	
−0.58




	
Radius matching

	
ATT

	
−0.107

	
−0.022

	
−0.127

	
−0.264

	
−0.155

	
−0.230

	
0.035




	
t value

	
−0.75

	
−0.11

	
−0.70

	
−1.57

	
−0.99

	
−1.23

	
0.23




	
Kernel matching

	
ATT

	
−0.108

	
−0.027

	
−0.136

	
−0.267

	
−0.168

	
−0.223

	
0.026




	
t value

	
−0.76

	
−0.13

	
−0.75

	
−1.59

	
−1.07

	
−1.20

	
0.17




	
Follow-up data of children entering 5- to 6-year-old classrooms

	
Neighbor matching

	
ATT

	
−0.033

	
−0.234

	
−0.158

	
−0.005

	
−0.198 *

	
−0.252

	
−0.020




	
t value

	
−0.19

	
−1.24

	
−0.70

	
−0.05

	
−1.92

	
−1.55

	
−0.11




	
Radius matching

	
ATT

	
0.027

	
−0.215

	
−0.212

	
0.043

	
−0.133

	
−0.208

	
0.047




	
t value

	
0.18

	
−1.30

	
−1.04

	
0.34

	
−1.35

	
−1.46

	
0.28




	
Kernel matching

	
ATT

	
0.017

	
−0.214

	
−0.216

	
0.054

	
−0.135

	
−0.211

	
0.057




	
t value

	
0.11

	
−1.29

	
−1.06

	
0.43

	
−1.36

	
−1.48

	
0.33




	
Baseline data of children in 5- to 6-year-old classrooms

	
Neighbor matching

	
ATT

	
−0.038

	
−0.211

	
−0.256

	
0.048

	
−0.115

	
−0.366 *

	
−0.156




	
t value

	
−0.19

	
−0.89

	
−1.18

	
0.27

	
−0.48

	
−1.71

	
−0.63




	
Radius matching

	
ATT

	
−0.074

	
−0.227

	
−0.210

	
0.087

	
−0.127

	
−0.289

	
−0.227




	
t value

	
−0.41

	
−1.06

	
−1.07

	
0.55

	
−0.58

	
−1.47

	
−1.01




	
Kernel matching

	
ATT

	
−0.064

	
−0.204

	
−0.203

	
0.096

	
−0.106

	
−0.275

	
−0.236




	
t value

	
−0.36

	
−0.96

	
−1.04

	
0.59

	
−0.49

	
−1.42

	
−1.06








Note: Note: * p < 0.05; ** p < 0.01; *** p < 0.001. CD = Cognitive development; SED = Socio–emotional development; MD = Motor development; LEL = Language & emergent literacy; HYS = Health hygiene, & safety; CKP = Cultural knowledge & participation; AT = Approaches to learning.
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