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Abstract 

 

We examine how family income shapes pre-school children’s cognitive development and 

behavior in China, where two critical structural factors have significantly shaped children’s 

development: the large-scale internal migration and a key social stratification mechanism – the 

hukou system. We provide nuanced evidence for early childhood development by investigating 

the family investment and family stress models.  Data from a national study in China are used 

to evaluate the mediating pathways through which income affects children. Two distinct 

mediating pathways are found. Family income is significantly associated with children’s 

cognitive outcomes through the provision of a stimulating environment. Children’s behavior 

problems are affected by how family income affects primary caregiver’s depressive affect and 

punitive parenting practices. The developmental context are important to consider. Children in 

urban areas and those migrated to cities with parents outperform rural children in both verbal 

and numeracy tests. Children taken care of by fathers have more behavioral problems. 
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Introduction 

 

A large body of literature has documented the detrimental effect of poverty on children's 

development, including cognitive development, school attainment, health status, sand 

behavioral outcomes in western societies (Brooks-Gunn & Duncan, 1997; Connelly & Gayle, 

2017; Duncan et al., 1998; Duncan et al., 2010; Guo & Harris, 2000; Mayer, 1997; Yeung & 

Conley, 2008). Children who grow up in low-income families tend to have poor cognitive 

development, manifest maladaptive social functioning and attain lower education than those 

from better-off families. More importantly, scholars indicate that such developmental deficits 

emerge from early childhood, even before the formal schooling, and increase as the children 

age (Dearden et al., 2011; Wei et al., 2015; Yeung et al., 2002; Yue et al., 2017; Yue et al., 

2016).  Most of these studies, however, are on Western context and focus on individual and 

family characteristics. Little attention has been paid to how the broader developmental context 

and policies affect this relationship and whether the relationship differ in developing countries. 

In this paper, we examine this relationship in China, where childhood poverty remains 

prevalent in China despite the country’s meteoric rise in economic development during the last 

four decades in unique structural developmental context. A recent statistic indicates that around 

3.3 to 4 million children aged 0 to 6 years lived in poverty in 20151.  Studies on young children 

living in the destitute areas in China reveal that a high proportion of them are cognitively 

delayed (Wei et al., 2015; Yue et al., 2017; Yue et al., 2016). In addition, an increasing income 

inequality, as a result of hukou system (household registration system), regional-biased 

developmental policy and a very large scale of internal labor migration (Xie & Zhou, 2014) 

deepens the developmental disparities among children growing up in poor and better off 

families. We investigate how family income and poverty affect the very early stage of child 

                                                 
1 Wong, C. (2015 May 27). 4 million Chinese children live in extreme poverty: study. Global times. Retrieved from 

http://www.globaltimes.cn/content/923780.shtml. accessed on March 1, 2018. 
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development in China given its developmental context. Theoretically, this study provides 

nuanced empirical evidence and an international comparison about early childhood 

development. It highlights the importance of economic, cultural and policy contexts in child 

development literature.  The findings provides insights into the social reproduction of the 

poverty and informs theoretical perspectives on poverty effects in non-western context. 

Knowledge about poverty effects informs future policy interventions that can reduce vicious 

cycles of intergenerational transfer of disadvantages and potentially enhance human resources 

and productivity of the workforce.  

In the western countries, a variety of child care subsidies and publicly funded pre-

kindergarten programs are available, especially for low income families. In contrast, in China, 

child care and preschool are not funded by the government. The expenditure of preschool is 

shouldered by individual families. Therefore, poverty is expected to be even stronger impact 

on early child development in China than in the western countries. In addition, there is a marked 

and increasing urban-rural disparity, considerable regional inequality and a large number of 

children left behind in rural areas by parents who migrate to cities to work and another large 

group of migrant children who left home and migrate to cities with their parents. These 

dramatic changes substantially affect family dynamic and children’s development. Insufficient 

attention has been paid to how poverty affect early childhood development in China.  

This study extends current research by exploring the poverty effect on developmental 

outcomes of preschoolers, aged 3 to 5, in China.  We show that it is important to take into 

consideration of how the broader developmental context - hukou system, regional inequality 

and massive internal labor migration in China shape early child development. We evaluates 

how poverty affects the preschoolers’ cognitive development and behavioral outcomes based 

on a large-scale nationally representative sample from the Urbanization and Labor Migration 
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Survey conducted in 2012-2013.  Structural equation models (SEM) are used to examine the 

mechanisms through which family income and children’s development are related.   

We review literature on poverty effects on children’s outcomes and identify gap in extant 

literature in the next section. Subsequently, we present the theoretical framework and 

methodology used in this study. Results and discussions conclude the paper.   

Literature review 

 

Studies have revealed a steep gap in the achievement and socioemotional development 

between children growing up in poor and better off families. Specifically, children from low 

income families tend to be lagging behind their counterparts from better off families in 

cognitive development, academic achievement and socioemotional development (Bailey & 

Dynarski, 2011; Bradley & Corwyn, 2002; Dickerson & Popli, 2016; Duncan et al., 1994; 

Goodman & Gregg, 2010; Kim & Um, 2018; McFarland, 2017; Reardon, 2011; Schoon et al., 

2012). Scholars have also examined the pathways of income effect on children’s development. 

Two perspectives: family investment and family stress models are identified in the literature.  

 

Family investment and children’s cognitive development 

The first perspective emphasizes the family’s investment in children, in the form of both 

money and time. As suggested by Becker and Tomes (1986), better off families increase the 

children’s human capital through expenditure on their skills, learning, “credentials” and many 

other characteristics. Such education-promoting investments include schooling, supportive 

physical home environment and cognitively stimulating materials such as books and 

educational toys (Bradley et al., 2001a; Mayer, 1997; Yeung et al., 2002).  Scholars observed 

that children in poor families tend to be exposed to less-organized home environment than the 

better-off children and to have limited access to a wide variety of different recreational and 
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learning materials (Bradley & Corwyn, 2002; Bradley et al., 2001a). In addition to monetary 

investment, non-monetary investment also differs across families. Mayer (1997) asserts that 

not only the family income differs, but also the characteristics of parents. The parents from 

high-income families are distinguished from their low-income counterparts in “skill, social 

adjustment, enthusiasm, dependability and hard work.”  Such differences in parental 

characteristics also lead to variations in investment of time and effort on the children. The non-

monetary investment on the children can take the form of providing stimulating experience 

(e.g., read to children; engage in learning activities, visit a museum) (Bradley et al., 2001a; 

Mayer, 1997; Yeung et al., 2002).  It is found that children growing up in poor families are less 

likely to experience shared book-reading with parents,  and visit a library or museum, or attend 

a theatrical performance than their better-off counterparts (Bradley et al., 2001a; Mayer, 1997). 

Similarly, Lareau in her qualitative research (2003) also reported that middle-class parents tend 

to allocate more time to children on developmentally enhancing activities, such as reading and 

learning than the working-class parents. 

 

Family stress and children’s behavioral outcomes 

The second perspective focuses on family stress related to low family income. This 

perspective suggests that economic hardship (e.g. poverty, job loss) is related to parents’ 

emotional status through their perception of increased economic stress. Economic pressure is 

conceptualized as the psychological implication of poverty and economic hardship. Living in 

poverty may result in difficulties in paying bills and purchasing material necessities (Masarik 

& Conger, 2017). Such difficulties may further lead to the perception of stress, worry and 

frustration, thus, significantly increases the reports of economic stress (Masarik & Conger, 

2017; Newland et al., 2013). These perceptions of increased economic stress, in turn, contribute 

to the depressive affect. As demonstrated by Voydanoff & Donnelly (1988), economic hardship 
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dramatically increases depressed feelings among those who reported experiencing strong 

economic pressure.   

Moreover, being depressed, demoralized and pessimistic about the future may cause 

conflicts among family members and affect the family relationships, which results in disruption 

in effective parenting (Conger et al., 1992). Effective parenting includes parental 

responsiveness and warmth, consistent discipline, the appropriate level of parental supervision 

and monitoring (Pittman & Chase-Lansdale, 2001). Previous literature reveals that parental 

psychological distress may impede parents’ ability to respond appropriately to children’s 

physical and emotional needs (Conger et al., 2000; McLoyd, 1990). It may also lead to 

unsupportive parenting and less parental warmth (Newland et al., 2013; Pittman & Chase-

Lansdale, 2001), and more parental rejection and harsh parenting (Linver et al., 2002; 

McFarland, 2017; McLoyd, 1990). Furthermore, studies indicate that parental warmth and 

supportive parenting promote good adjustment and a sense of wellbeing, while weak maternal 

responsiveness and frequent use of physical discipline are positively associated with increased 

behavior problems among children (Elder et al., 1985; Guo & Harris, 2000; Lu, 2014; McLeod 

& Shanahan, 1993; Yeung et al., 2002). 

 

Early childhood as a Critical Developmental Period 

It is worth noting that experiences during the early childhood is crucial for the 

development in later stages. Brain development in early years is characterized by rapid growth 

with the fundamental aspects being well established before children start the primary school 

(National Scientific Council on the Developing Child, 2007). Brain development in early years 

also shows great malleability. It implies that intervention in brain development is easier and 

more effective during the early years than later. Studies in social science suggest that economic 

return to the investment in the early childhood is the largest  compared to other periods 
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(Heckman, 2000).  Moreover, children’s development during early years exerts a long-lasting 

influence on their life chances in adulthood (Duncan et al., 1998; Hirschi, 2017; Piek et al., 

2008; Yoshikawa, 1995).   

Yet, except for few studies (Li et al., 2013; Zhang, 2012), most of the studies in China are 

focusing on the school-age child, especially middle school students (Long & Pang, 2016; 

Tsui,2005; Fang et al., 2018; Liu & Xie, 2015; Li & Qiu, 2016; Luo & Zhang, 2017; Zhang et 

al., 2015, Fang & Feng, 2008).  The insufficient attention on young children may be attributed 

to the limited number of large scale represtantive datasets on young children.   

 

The Chinese Context  

Several distinct institutional and socioeconomic factors in China provide a unique 

opportunity to study the associations between poverty and young children’ development. One 

distinction concerns the state-funded education system. In the western context, child care 

subsidies and publicly funded pre-kindergarten programs targeting the poor are available. In 

China, however, only the nine years compulsory education (six years of primary school and 

three years middle school) is funded by the government. The preschool education is completely 

self-funded. Therefore, family income is expected to be more crucial for preschool attendance 

in China than in the western societies.  

In addition, China is characterized by many structural and socioeconomic factors, such as 

the hukou system and labor migration. The hukou system exerts an impact on children’s 

development both through family income and the educational chance.  Literature suggests that 

the hukou system is contributing to the enlarging rural-urban income gap. Residents with a 

rural hukou obtain fewer years of schooling, are less likely to hold a job in the state sector.  

They tend to be self-employed or unemployed, thus, have no access to employer-provided 

healthcare and other benefits (Liu, 2005; Wang, 2008). The hukou disparity is also shown in 
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the educational chance. Limited by the institutional barrier created by the hukou system, rural 

children have limited access to urban schools which enjoy more resources and thus higher 

school quality. The disadvantages of attending rural schools are accumulative, which penalizes 

the rural students’ chances and capacity to get ahead and places them at the bottom of the 

educational stratification(Hao et al., 2014).   

Another socioeconomic influence is labor migration. Driven by the regional and rural-

urban inequality in income, a growing number of rural residents migrate to cities, mostly in the 

eastern areas, to seek better lives. Consequently, some migrants leave their children at home, 

while others bring their children to the cities. Parental migration may bring both positive and 

negative influences to the left behind children. On the one hand, remittance from a migrant 

parent could improve the family wealth and children’s educational attainment insofar as more 

resources are devoted to children’s education(Lu, 2012). On the other hand, parental absence 

would reduce the parental support and supervision, which are essential for children’s 

development (Liu et al., 2009; Xu & Xie, 2015; Yeung & Gu, 2015). Moreover, parental 

migration also changes the family life and causes strain and conflicts in the family. The 

remaining parent may face more family responsibilities and obligations, which may lead to 

higher emotional distress, thus, reducing the quality and quantity of child care(Liu et al., 2009; 

Ren & Treiman, 2016).   

 

Research Gap in Child Development Research in China  

Current studies exploring the income effect on Chinese children’s developmental 

outcomes mainly focus on the cognitive and educational outcomes (Fang & Feng, 2008; Li & 

Qiu, 2016; Lu & Liu, 2008; Sun et al., 2009). Very few studies have examined the poverty 

effect on children’s behavioral outcomes (e.g. Sun et al, 2015). Moreover, the mechanism of 

the income effect has not been fully examined. Among the few studies on cognitive 
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development and education performance, the impacts of family investment in learning 

materials, school-related expense, parental involvement are investigated (Fang et al., 2018; Liu 

& Xie, 2015; Luo & Zhang, 2017; Zhang et al., 2015; Zhang & Xie, 2016). However, the 

investment in physical home environment and enriching activities are seldom explored in the 

studies in China. Methodologically, except for a few recent studies (e.g. Fang et al., 2018; Luo 

& Zhang, 2017; Zhang & Xie, 2016), most of the studies in China are based on regional data 

with small sample size, which casts doubts on the generalizability of the findings.  

Research Methods 

 

We aim to explore the mechanism of poverty effect on the developmental outcomes within 

the framework of family investment model and family stress model. Preschoolers aged 3 to 5 

are evaluated in their verbal and math scores, and behavioral problems. Employing a new 

national representative dataset (Urbanization and Labor Migration Survey, 2012-2013) with 

structural equation modeling (SEM), this study evaluates the pathways of income effect. The 

impact of the hukou system, regional inequality and massive internal labor migration in China 

are also taken into consideration.  

Key mediators proposed by family investment model and family stress model are 

examined in this study. For the family investment model, the mediators include physical home 

environment, child care cost, cognitively stimulating materials and activities with child. Family 

economic strain, maternal depression and both positive and negative parenting behaviors are 

used to capture the process described in the family stress model. The conceptual framework 

proposed by Yeung et al.’s study (2002) has been borrowed and adpated in this study. This 

study argues that the impact of family income works through two pathways (see figure 1). One 

pathway is through the monetary investment in children’s learning environment, learning 

materials and schooling, and time investment through activiely engaging in a variety of indoor 
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and outdoor learning activities. The other pathway is through the negative impact of poverty. 

Low family income tends to increase family economic pressure and primary caregiver’s (PCG) 

emotional distress, which, in turn,  leads to more harsh parenting and less warm parenting. In 

addition, as suggested by Yeung et al.’s study (2002), the factors from these two models 

interact with each other. Investment variables such as supportive physical home environment 

and cognitively stimulating materials are also conductive to PCG’s emotional wellbeings and  

parenting behaviors. Meanwhile, a depressed PCG is less likely to be actively involved in the 

enriching activies.  

 

Figure 1 Conceptual framework 

In addition to the family context, the associations between family income and children’s 

developmental outcomes and the mediating pathways are also shaped by broarder 

socioeconomic structures such as labor migration, the hukou status and regional inequality.  

Labor migration brings extra economic resources due to the high wages in the cities, but the 

absence of the parent(s) would increase the family stress especially for the left behind parent, 

or grandparents. In addition, the regional inequality in economic development, as a legacy of 

the region-bias policies, also gives rise to inequality in family economic considitions and 

children’s developments across region. This paper hypothesizes that 1) the impact of family 
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income on young preschoolers’ cognitve development is mediated by the family investment 

indicators, 2) while the family stress indicators mediates the relationship between family 

income and preschoolers’ external behavioral problems. 

Data and sample 

This study draws data from The Urbanization and Children Development Study, the child 

component of the Urbanization and Labor Migration Survey led and conducted by Tsinghua 

University during 2012 to 2013. The survey adopted a multi-stage stratified probability sample 

and covered 28 out of 31 provincial-level administrative divisions in mainland China 

(excluding Hainan, Qinghai, and Tibet). 6796 children aged 0-15 years old and their primary 

caregivers (PCG) were interviewed. A rich set of information has been gathered, including 

family socioeconomic status (SES), home environment, parenting practices, and a range of 

children outcomes (emotional, behavioral, cognitive, health, and education). The sample 

covers evenly four categories of children: left-behind children; migrant children; local urban 

children and local rural children. Therefore, the data contains an oversample of migrant 

children, and a population weight is used to adjust the sample distribution.   

Children aged 3-5 (n=1352) are the focus of the assessment in this paper. In The 

Urbanization and Children Development Study, information was collected from the children’s 

PCG, who can be either parent, or grandparent or others. This study compared children with 

different migration status and family structure.  This study focuses on rural-to-urban migration 

which implies an improvement of lives. Other migration arrangements including rural-to-rural, 

urban-to-urban and urban-to-rural migration were excluded (134 children). Therefore, only 

four main groups of children were included: urban children living with two parents, rural 

children living with two parents, migrant children with parent(s) and left behind children 

(living with one parent or without parents). For ease of interpretation, another 7 children whose 

PCGs are others were also dropped. The analytic sample size is 1210.  
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Dependent Variables  

Verbal and numeracy scores. The children’s cognitive ability was measured by their 

scores on the verbal and numeracy tests of Zhang-Yeung Test of achievement2.  The test 

includes two components – the verbal test and numeracy test. The verbal test is comprised of 

two subsets: (1) word identification and (2) passage comprehension subscales. Each subscale 

has 14 items respectively. The word identification subscale requires the respondents to identify 

the objects shown in the pictures. The passage comprehension subscale requires children to 

answer the literal or inferential questions based on the pictures. The numeracy test includes 

calculation and applied-problem subscales, which measure two crucial dimensions of 

mathematic skills. The numeracy test consists of 9 items of calculation and 15 items for the 

applied problem.  In the applied-problem subscale, children are asked to respond to real life 

mathematics application questions including basic counting, adding and subtracting problems. 

The calculation part requires the respondents to do mathematics calculation such as 1+3=? and 

14-6=?.  

In both verbal and numeracy tests, children obtain one to three marks for a correct answer 

based on the difficulty of that item, while they get a zero mark if they answer wrongly.  Raw 

scores of each test is calculated by taking the sum of the children’s obtained marks. The raw 

scores range from 0 to 50 for each test. The verbal and numeracy scores are standardized by 

age before analysis.   

External behavior problems. External behavior index was used to indicate children’s 

behavioral outcomes. The index is constructed based on a list of 17 items extracted from 

                                                 
2 The Zhang-Yeung cognitive test was designed by Zhang Houcan, a psychologist from Beijing Normal 

University with a specialization in developmental psychology, and Wei-Jun Jean Yeung, a sociologist at 

National University of Singapore, who is famous for her study of family and children’s development. The tests 

were specifically created for the survey, and fully considered the differences across the developmental stages. 

Several rounds of pretests were conducted before the tests were finalized.  
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behavior problems scale designed by James Peterson and Nicholas Zill(Peterson & Zill, 1986)3.  

External behavior problem index includes behaviors such as aggression, delinquency, and 

hyperactivity. PCGs were asked to report children’s frequency of behaviors using a 3-point 

Likert scale (not true, sometimes true, often true). The cronbach’s α for the external behavior 

problem index was 0.85 in this study.  

 

Independent variable  

In this study, the main variable of interest is family income. Family income in the year 

before the survey was measured. The family income was averaged by the number of family 

members so as to exclude the influence of family size. Considering the nonlinearity of income 

effects, a logorithmic transformation of averaged income was applied. Bottom code and top 

code were applied for the extreme values below 1% and over 99%.  

 

Mediators 

Constructs of family investment 

Four indicators were used to evaluate the family investment, including physical home 

environment, preschool attendance, cognitively stimulating materials provided to the children 

and activities with the children.  The physical home environment was measured from three 

aspects: whether the home was cluttered or noisy and whether there is adequate light in the 

house. The variable physical home environment was created by taking the mean of these three 

items (7 points scales, reverse coded, Cronbach’s α is 0.67). Preschool attendance was used as 

a proxy of family’s financial investment in and value on children’s education (1=yes, 0=no). 

Learning materials provided to children at home were constructed by 3 items. PCG was asked 

to report the number of books the children had (0=none, 4=more than 20); whether the children 

                                                 
3 It is derived from the Achenbah Behavior Problems Checklist, Achenbach & Edelbrock, 1981 
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have access to tape recorders, MP3, DVD players or computer at home (0=no, 1=yes); and how 

many kinds of learning materials has the PCG used to help the children’s learning (0=none, 

4=all). The standardized items were averaged to create the cognitively stimulating materials 

(Cronbach’s α is 0.73). Activities were measured in two aspects. PCGs were asked “how often 

did they do arts and crafts/ play sports / build or repair something /work or play on a computer 

/read books with children during the past month” (0=never, 4=every day). “How often did they 

take the children to a museum/ picnic/cinema/park/restaurant in the past year” (0=never, 

4=more than once a month, Cronbach’s α is 0.73).  

 

Constructs in the family stress framework 

Family economic pressure, PCG’s depressive affect, and PCG’s warm and punitive 

parenting practices were used to measure family stress. The family economic pressure was 

constructed by a dichotomize variable reporting whether the family could make expense and 

income meet at the end of a month (1=Yes, 0=No). PCG’s depressive affect was assessed by 

Kessler Psychological Distress Scale (K6) (Kessler et al., 2002) . The PCGs reported the 

frequency of some feelings including nervous/ hopeless/ restless or fidgety in the last month 

(0=never to 4=always). The PCG’s depressive index is constructed by taking the mean of the 

answers to these 6 items (Cronbach’s α is 0.83). PCGs’ parenting practices were reported by 

the interviewer in the home observation section. The warm parenting was constructed by 9 

observational items such as “how often did PCG caress, kiss, or hug/ spontaneously praise 

child” and “how often did PCG’s speech convey positive feelings about the child” (1=never to 

3=always, Cronbach’s α is 0.78). The punitive parenting practice comprises 4 observational 

items. Examples include “how often the PCG slapped or spanked/ scolded, derogated, or 

criticized/ shouted at/ expressed overt annoyance with child” (1=never to 3=always, 

Cronbach’s α is 0. 66). 
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Control variables  

In addition to these variables, an extensive battery of demographic characteristics and 

family characteristics were taken into consideration. Children’s gender (1=boy, 0=girl), low 

birthweight status (1=yes 0=no), children’s current health status (1=good, 0=bad) and whether 

the child is a single child (1=yes 0=no) were controlled. Children’s migration statuses 

measured children’s and parent’s migration status, and children’s hukou status. Children were 

categorized into five groups: rural children  living with both parents; urban children living with 

both parents; migrant children; left-behind children. The migrant children refer to those living 

in an urban area but having a rural hukou. Left-behind children indicate those whose parent(s) 

have migrated to another county for work at the time of the interview. The rural children (two 

parents) were treated as the reference group.  

Family characteristics include PCGs’ cognitive ability, PCG’s relationship to the child, 

father’s educational level and the region they lived in.  PCGs’ cognitive ability was measured 

by the average score of 10 vocabulary test questions (0=low, 1=high, Cronbach’s α is 0.89). 

PCG’s relation to the child were divided into three categories: mother, father, grandparents, 

with the mother being the reference group. At the family level, father’s educational level, which 

is moderately related to PCG’s cognitive level (r=0.37, p<0.05) was also controlled. The region 

of residence was dichotomized as west and east.  

 

Analytic strategy 

To explore the mechanism of income effect on children’s cognitive and behavioral 

outcome, this study employs the structural equation model to evaluate the mediating effects 

and the pathways.  The structural equation model allows a simultaneous assessment of the 

direct and indirect effects of all predictors while considering a variety of control variables. 
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Moreover, the structural equation modeling is advantageous in dealing with missing values. In 

the analysis, the full information maximum-likelihood (FIML) method will be used for 

estimating parameters. Separate models for each outcome were constructed by using 

observations with valid data for that particular outcome.  

Descriptive results will be presented first before those from multivariate analyses. The 

mediating role of the constructs of family investment model and family stress model were 

examined through a series of SEMs. In the models, we first include only family income and 

children’s characteristics. Subsequently, we add PCG and family characteristics and the 

indicators for family investment and family stress models sequentially. The family investment 

models include physical home environment, preschool attendance, cognitively stimulating 

materials and activities. The family stress indicators include economic pressure, PCG’s 

depressive affect, parenting behaviors. Finally, a full model was estimated. 

Results 

 

Descriptive analysis  

Table 1 show that 54% of the sample children are boys and about half of the children in the 

sample were single child. In terms of child’s health, only 6% of the children were born in low 

birthweight (birthweight <2500g), and 82% of them were rated by PCG as healthy. About 

40percent of children were affected by labor migration, with 13% of children migrating to the 

city, and 27% of them being left behind by parents in rural areas. 44% of the children live with 

both parents in rural areas, and 17% were urban local children with both parents.  It is also 

worth noting that although the mother constituted the majority (64%) of the primary care giver 

for the preschoolers, more than one fourth of PCG were grandparents (26%) and 10% of the 

PCG are fathers.30% of children in the sample were from the west. 

Multivariate Analysis  
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Verbal Scores 

Table 2 presents results from a series of SEMs. As seen, the The bivariate correlations 

between income and verbal and numeracy score are significant and around 0.2 respectively, 

and that between income and external behavior problem is weaker but also significant  (-0.106).  

In the baseline model, the income coefficient is significant on verbal scores. After adding the 

mediators of the family investment model, the coefficient of income is reduced by half, and 

becomes insignificant suggesting that the income effect is mediated by the parameters in the 

investment model. Moreover, the variance explained is improved by around one fourth. A 

similar but smaller reduction on the coefficient of income is observed when the family stress 

mediators are added to the baseline model, and the explained variance increases slightly.  In 

the final full model, no direct income effect is observed. The explained variance was increased 

to 16.3% in the full model, slightly higher than when only one set of mediators are controlled 

for.  
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Table 1. Descriptive analysis (weighted) 

Variable N Mean SD Range  

Developmental outcomes      

Verbal score (age standardized) 1078 0.00 1.00 -2.82-3.54 

Numeracy score (age standardized) 1078 0.00 1.00 -2.48-3.39 

External BPI 1173 1.55 0.34 1-3 
     

Income      

Average income 1210 9.08 0.94 5.99-11.22 
     

Family investment indicators      

Physical home environment 1082 4.57 1.18 1-7 

Preschool  1187 0.67  0-1 

Cognitively stimulation materials 1210 0.38 0.72 -0.94-2.12 

Activities 1181 0.85 0.73 0-4 
     

Family stress indicators      

Economic pressure  1177 0.15  0-1 

PCG depression 1195 1.88 0.57 1-4 

Warm Parenting 1201 2.32 0.46 1-3 

Punitive Parenting 1203 1.29 0.33 1-3 
     

Demographic control-child      

Age  1210 4.01 0.82 3-5 
%Boy 1210 0.54  0-1 
%Single child 1201 0.44  0-1 
%Low birthweight 1205 0.06  0-1 
%Children's health (ref. healthy) 1204 0.82  0-1 
Child migration status     

 %Rural children both parents 1210 0.44  1-4 
 %Urban children, both parents 1210 0.17  1-4 

 %Rural-urban migrant with parent(s) 1210 0.14  1-4 

 %Left behind children 1210 0.25  1-4 
     

Demographic control-PCG     

PCG relation     

%Mother 1210 0.64  1-3 
%Father 1210 0.10  1-3 
%Grandparents  1210 0.26  1-3 

PCG cognitive 1210 5.37 2.99 0-10 
     

Demographic control-family     

Father's education 1187 5.08 2.43 1-13 

%West 1210 0.30   0-1 
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Table 2. Unstandardized coefficient estimates of average family income on children’s 

outcomes; summary of structural equation models tested: baseline, family investment, family 

stress, full models 

  Verbal  Numeracy External BPI 

Bivariate correlation with family 

income .199* .190* -.106* 

    
Child control +income

 a    
Unstandardized β (SE) b .101(.034)* .110(.034)* -.032(.017)+ 

R square .096 .079 .046 

Chi-square (df) 108.22(8)* 88.90(8)* 42.84(8)* 

RMSEA c 0.00 0.00 0.00 

    
All control + income a (baseline)    
Unstandardized β (SE) b .060(.035)+ .052(.036)+ -.035(.018)+ 

R square .129 .116 .060 

Chi-square (df) 148.50(13)* 132.45(13)* 6.55(13)* 

RMSEA c 0.00 0.00 0.00 

    
Baseline + family investment    
Unstandardized β (SE) b .038(.035) .038(.035) -.038(.018)* 

R square .158 .126 .067 

Chi-square (df) 185.10(17)* 144.75(17)* 80.93(17)* 

RMSEA c 0.00 0.00 0.00 

    
Baseline + family stress    
Unstandardized β (SE) b .053(.036) .043(.036) -.030(.019) 

R square 0.138 0.120 .105 

Chi-square (df) 157.08(17)* 137.23(17)* 126.00(17)* 

RMSEA c 0.00 0.00 0.00 

    
Baseline + family investment+ 

family stress    
Unstandardized β (SE) b .037(.035) .033(.036) -.033(.018)+ 

R square .163 .131 .119 

Chi-square (df) 190.31(21)* 149.70(21)* 143.80(21)* 

RMSEA c 0.00 0.00 0.00 

Note: RMSEA: Root mean squared error of approximation 
a Controls include: child’s gender, low birthweight status, current health status, whether single 

child, child’s migration status, PCGs’ cognitive ability, PCG’s relationship to the child, father’s 

educational level and the region of residence.  
b Unstandardized βs indicates the direct path between income and the outcome.  
c Other fit indices (e.g. Comparative fit index and Tucker-Lewis index) for all models were 

greater than .95. 

*p<.05, +p<.1 

 

 

 



 20 

Numeracy Scores 

For numeracy score, similar findings are observed. When adding the family investment 

mediators to the baseline model, the income coefficient is reduced by 27% and the direct 

income effect disappears. Adding the family stress mediators reduces the income coefficient 

by about 17%. Both sets of mediators improve the percent of variance explained. When either 

set of mediators are added to themodels, the coefficient of the income is insignificant, and the 

explained variation reaches 13.1%.  These findings indicate that the family investment 

mediators explained more of the variance in the cognitive scores than ?.   

For the external behavior problem, a direct income effect which is marginally significant 

is observed in the baseline model. Adding the constructs from family investment model does 

not explain the income effect, whereas constructs of the family stress model mediate the 

income effect. In the stress model, income effect turns insignificant and the explained variance 

increases to 10.5%. After adding both sets of the constructs, the income coefficient is 

marginally significant though the explained portion of the variance has increased.  

 

Overall fit of the Models 

We examine several indicators to assess the fit of the SEM model including the Chi-square 

(χ2), the root mean square error of approximation (RMSEA), comparative fit index (CFI) and 

Tucker-Lewis Index (TLI). A low χ2 relative to degrees of freedom with an insignificant p 

value (p > 0.05) indicates a good model fitting. However, the χ2 is sensitive to the sample size, 

which means it nearly always rejects the model with a large sample size (Bentler & Bonett, 

1980).  For CFI and TLI, a cut-off value larger than 0.9 is recommended as the threshold 

(Hooper et al., 2008).  For RMSEA, Hu and Bentler (1999) suggest a cut-off value close to 

0.06 as an indicator of good fit.  The CFI and TLI values for all three models are larger than 

0.90, indicating a good fit of the models. The RMSEA values are lower than 0.06 for all three 



 21 

models, indicating an excellent fit. Figure 2 to 4 describes the associations between family 

income, mediators from family investment model and family stress model and the three 

different outcomes. Both unstandardized and standardized coefficients (in boldface type) are 

presented. For ease of interpretation, only significant pathways are described in the figures.  

For verbal score (Figure 2), no direct income effect is observed on the verbal ability after 

the mediators are controlled. The impacts of family income are primarily mediated by family 

investment indicators. Higher family income increases the chance of a child attending a 

preschool, which, in turn, positively predicts children’s verbal scores. Higher family income is 

also associated with better physical home environment which affects children’s verbal scores 

indirectly through cognitively stimulating materials and warm parenting behavior. This 

suggests that a supportive home environment, attending preschool, more cognitively 

stimulating materials at home significantly explain the income effect on children’s verbal 

abilities.  Of all family stress mediators, except for warm parenting behavior, other constructs 

do not predict the children’s verbal scores directly.  The subjective pressure of income stress 

negatively predicts the chance of attending preschool, which, in turn, is related to children’s 

verbal abilities. Other pathways, such as PCG depression and punitive parenting behavior, 

which are closely related to family economic stress, are not significantly related to the verbal 

scores.  

The results for numeracy score are slightly different. Preschool attendance primarily 

mediates the income effect on children’s numeracy scores. The physical environment of the 

home, number of cognitively stimulating materials and activities do not have direct an impact 

on the numeracy scores. In addition, family stress mediators are not directly associated with 

children’s performance in numeracy test.   

 

Behavior Problems 
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Regarding children’s external behavior problems, however, a direct income effect is 

observed even after controlling all the mediators and demographic factors. In other words, 

children living in better-off families tend to exhibit less external behavior problems than those 

from the low-income families.  In addition, the PCG’s depressive affect and punitive parenting 

partly mediate the income effect on preschoolers’ conduct problems. Children living with a 

depressive PCG or a PCG who adopts more punitive parenting style are more likely to exhibit 

more behavior problems. The results also indicate that the physical home environment and 

cognitively stimulating materials indirectly affect children’s behavior problems through their 

negative associations with PCG’s depressive affect and punitive parenting.   Inconsistent with 

previous studies and puzzling to us, this research finds that cognitively stimulating materials 

and activities increase children’s externalizing behavior problems. Preliminary investigations 

show that this positive relationship exists only among children with rural hukou status and rural 

PCGs with higher cognitive skills provide more stimulating materials at home. One potential 

explanation may be that PCGs with higher cognitive level in rural households may be more 

aware of their children’s behavior problems. Therefore, they may provide more stimulating 

materials and increase their involvement in different activities for children who already exhibit 

more conduct problems.  

Based on the results discussed above, the mediators reveal different impact on different 

types of early child developmental outcome. Specifically, the family investment mediators tend 

to be more important to the development of early cognitive skills, while the family stress 

mediators are more likely to contribute to preschoolers’ external behavior problems.  
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Figure 2.  Unstandardized and standardized (bold face) parameter estimates (SE) in full model for verbal scores. 

Paths with solid lines are significant at .05 level, and paths with dotted lines are significant at .10 level. 

χ 2 /df= 9.5 (p<0.05) , RMSEA=0.026, CFI=0.956, TLI=0.914 

 



 24 

 

Figure 3.  Unstandardized and standardized (bold face) parameter estimates (SE) in full model for numeracy scores. 

Paths with solid lines are significant at .05 level, and paths with dotted lines are significant at .10 level. 

χ 2 /df= 9.3 (p<0.05) , RMSEA=0.026, CFI=0.955, TLI=0.913 
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Figure 4.  Unstandardized and standardized (bold face) parameter estimates (SE) in full model for external behavior problems. 

Paths with solid lines are significant at .05 level, and paths with dotted lines are significant at .10 level. 

χ 2 /df= 10.1 (p<0.05) , RMSEA=0.026, CFI=0.955, TLI=0.913
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The standardized direct and total effects of all variables on the three children outcomes 

were calculated to compare the relative magnitude of the association between all variables and 

the children outcomes (see Table 4). Some similar patterns are observed for verbal and 

numeracy scores. Of all the demographic controls, children’s low birthweight status, migration 

status, PCG’s cognitive level, PCG’s relationship to the children, father’s education, and region 

of residence are significantly associated with children’s verbal and numeracy skills. Among 

these demographic controls, PCG’s cognitive level and children’s migration status have the 

largest total effect. Children whose PCG has a higher cognitive ability also tend to score higher. 

The urban children in intact families outperform their rural counterparts in verbal test. 

Migrating to the cities also improves the rural children’s verbal scores. In addition, those born 

with low birthweight tend to be lagging behind the others.  Of the mediators, preschool 

attendance, cognitively stimulating materials and warm parenting are conductive to children’s 

verbal ability, with preschool attendance showing the largest total effect. For numeracy score, 

preschool attendance is the only significant mediators. For both verbal and numeracy scores, 

the family investment indicators have larger total effects than the indicators of family stress 

model.  

A direct negative income effect on children’s behavior problems is observed even after 

controlling all the mediators and demographic variables. Among all demographic controls, the 

total effect of children’s health is largest, with healthy children exhibiting less conduct 

problems. Different from cognitive abilities, PCG’s cognitive level and living in the west 

region does not affect children’s behavior problems. However, being taken care by father 

increases children’s behavior problems. Of all mediators, PCG’s depressive affect shows the 

largest total effect, followed by punitive parenting. The total effects of the indicators of family 

stress outweigh that of the indicators of family investment.   

 

Table 4. Standardized direct and total effects of all variables on children outcomes 
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  Verbal   Numeracy   External BPI 

  Direct Total   Direct Total   Direct Total 

Income         

Family Average Income (Log) 0.01 0.05  -0.01 0.01  -0.10* -0.11* 
         

Family investment indicators          

  Physical Home Environment  0.02 0.05  0.02 0.03  -0.02 0.02 

  Preschool 0.14* 0.14*  0.10* 0.11*  -0.01 -0.01 

  Cognitively Stimulating   Materials 0.03 0.07*  0.01 0.03  0.07+ 0.10* 

  Activities 0.03 0.03  0.00 0.00  0.11* 0.14* 
         

Family Stress indicators          

  Economic Pressure 0.01 0.00  -0.01 -0.01  -0.01 0.04 

  PCG Depression 0.02 0.02  0.05 0.05  0.20* 0.22* 

  Warm Parenting 0.09+ 0.09*  0.05 0.05  -0.03 -0.01 

  Punitive Parenting -0.01 -0.01  0.01 0.01  0.15* 0.15* 
         

Demography control-Child          

  Boy 0.02 0.01  -0.03 -0.03  0.00 0.00 

  Low Birthweight -0.05 -0.06*  -0.07* -0.08*  0.03 0.03 

  Child Health 0.06 0.06  0.07 0.07  -0.15* -0.15* 

  Single Child 0.04 0.05  0.06 0.06  -0.05 -0.04 

  Children's Migration Status          
  (Ref: Rural Children with both parents) 

    Urban Children both parents 0.11* 0.14*  0.09* 0.10*  -0.08 -0.04 

    Migrant Children 0.10* 0.11*  0.15* 0.16*  -0.02 0.01 

    Left Behind Children  -0.06 -0.07  -0.04 -0.04  0.01 0.01 
         

Demography control- PCG          

  PCG Cognitive Ability 0.10* 0.14*  0.09* 0.11*  -0.06 -0.04 

  PCG relation (Ref: mother)         

    Father 0.02 0.02  0.05 0.05  0.11* 0.11* 

    Grandparents 0.09* 0.09*  0.06 0.06  0.01 0.01 
         

Demography control-Family         

  Father's Education 0.07+ 0.08*  0.09* 0.09*  0.07+ 0.09* 

  West -0.08* -0.08*   -0.11* -0.11*   0.02 0.01 

 *p<0.05, +p<0.1 

 

 

 

 

Discussion 
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We examine the extent to which family income exerts an impact on prechoolers’ cognitive 

and behavioral outcomes based on a national representative sample from Urbanization and 

Labor Migration Survey. Based on conceptual framework of the family investment and family 

stress models, this study finds that, consistent with early findings in the West, family income 

shapes children’s early cognitive and behavioral through two distinct mediating pathways.  .  

 Income effect on children’s cognitive scores are primarily mediated by constructs of 

family investment model. Preschool attendance, cognitively stimulating materials are 

important to children’s verbal and numeracy abilities. Among these factors, preschool 

attendance is most important to both verbal and numeracy abilities.  In contrast, income effect 

on children’s external behavior problems is primarily explained by constructs of family stress 

model. PCG’s depressive affect and punitive parenting are two important mediators that 

explain the income effect on the behavior outcomes. After controlling the demographic 

variables and the mediating variables, the income effect becomes non-significant for the two 

cognitive outcomes, while it remains marginally significant for external behavior problems. 

Both sets of indicators for family investment and family stress increase the explanatory 

power of the model. Furthermore, consistent with Yeung et al.’s results (2002), interactions 

between the mediators of family investment model and family stress model are observed. One 

the one hand, physical home environment and cognitively stimulating materials are conductive 

to PCG’s emotional distress and parenting behaviors, which, in turn, affect children’s behavior 

problems. On the other hand, economic pressure is negatively related to the physical 

environment of the home and preschool attendance, which are important for both verbal and 

numeracy abilities.  

This study sheds light on the pathways that link family income and early childhood 

development in China, a new context where these issues have not yet been adequately 

examined. Based on a national representative sample, this study shows that income effect on 
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children’s outcome emerges before children start formal schooling and illustrates the mediating 

role of both family investment and family stress models and that  indicators in these two 

framework interact with each other  In addition, we show it is critical to incorporate the broad 

developmental context in the child development literature as results  reveal that children’s 

migration status, being affected by both hukou system and parental labor migration, has an 

impact on cognitive outcomes. Both the urban children in intact families and migrant children 

outperform the rural children in intact families in both verbal and numeracy tests. In addition, 

children who live in the West region are significantly more disadvantaged than other children 

due to the unequal development in China. PCG’s relationship to the children is also found to 

be important. Compare to mothers, being taken care by grandparents is not necessarily 

detrimental to the children’s cognitive abilities, while being taken by fathers increases the 

children’s behavioral problems. PCG’s cognitive level significantly influences the children’s 

verbal and numeracy scores. These findings suggest that in the Chinese context, hukou system, 

migration, region, and the PCG characteristics explain a great deal in the variations of 

children’s development.  

 This study has some limitations.  First, a few results in this study are inconsistent with 

the previous literature. For example, cognitively stimulating materials and activities are found 

to increase children’s externalizing behavior problems. Preliminary exploration indicates a 

rural-urban distinction in the impact of these mediators. More works is warranted to explain 

such findings. Second, the evidence of wide rural-urban gap and by children’s migration status 

shows that large developmental contexts have important impact on family dynamics, which, in 

turns, affect the children’s development. Future work can further examine the differences in 

the mediating pathways across rural and urban, and different migration status. Finally, the 

cross-sectional nature of data used in this study limits the possibility of testing the reverse 
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causality between some key mediators and outcomes. For example, whether punitive parenting 

and PCG’s depressive affect are attributed to children’s external behavior problems.   

In sum, we extend the literature on early childhood development by examining the 

pathways through which income affects children’s outcomes in a non-western context. Results 

in this study confirms the distinct mediating role of family investment model and family stress 

model for children’s cognitive and behavioral development respectively. It also underscores 

the role of the primary caregivers in the context of large internal migration and unequal social 

structure in contemporary China. These findings provide useful international comparison and 

have significant theoretical and policy implications.  
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