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A B S T R A C T   

It is widely recognized that intergenerational transmission is one of the primary causes of 
persistent social inequality. Using nationally representative data, the China Family Panel Studies, 
this paper is one of the first to comprehensively investigate parental SES and children’s cognitive 
outcomes in China and moves beyond existing work by accounting for the direct intergenerational 
transmission of cognitive ability and by examining various novel mechanisms. Our results show 
that parents’ education rather than income is positively associated with their children’s cognitive 
abilities. The analysis of mechanisms shows that educational disparity widens the gap in parental 
investment, as well as parental beliefs regarding education and expectations for their children. 
Nevertheless, we do not find differences in parenting productivity. In addition, we find that the 
impact is more prominent in rural areas where education resources are much more limited. 
Various tests have been performed to prove the robustness of our findings.   

1. Introduction 

Cognitive ability is found to be highly related to children’s school performance (Almlund et al., 2011; Reynolds et al., 2010), as well 
as labor market outcomes, such as educational attainment, wage, crime, and etc. (Currie & Thomas, 2001; Heckman et al., 2006). 
Parents play an important role in the formation of their children’s cognitive skills, making a persistent difference in the early stage of 
child development (Heckman et al., 2006). Parental socioeconomic status (SES hereafter) could influence parental styles and be
haviors, which further lead to differences in children’s cognitive abilities, causing inequality in offspring. As suggested by List et al. 
(2021), socioeconomic gaps, with the associated disparities in parental investment in children, become apparent early in child 
development. As documented in Our Kids: The American Dream in Crisis (Putnam, 2016), there is currently a sharp contrast between the 
upper and the lower classes and the opportunity gap is still widening in the US. 

China has experienced rapid economic growth together with widening income inequality since the reform and opening up in the 
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late 1970 s; the GINI coefficients increased from 0.30 in 1980–0.55 in 2012, which is far more than the GINI coefficient of 0.45 in the 
US (Xie & Zhou, 2014),1 and the inequality of opportunity accounts for a large share of income inequality (Shi, 2022). How does 
inequality transmit to children in terms of their cognitive development? 

The relationship between parental SES and children’s cognitive development has been studied in an important branch of the 
developmental psychology (see, e.g., Bradley & Corwyn, 2002 for a review) and economic literature (Cunha & Heckman, 2008; Falk 
et al., 2021; Heckman, 2006), which suggests a persistent transmission of inequality from parents to children.2 As one of the largest 
developing countries, how would that pattern of transmission differ from that of other countries? Few studies have systematically 
investigated the Chinese case, although it is undoubtedly an important research question given the rising social inequality in the 
process of economic transition in China. The investigation also has important policy implications for the alleviation of social inequality 
by increasing intergenerational mobility. 

By using nationally representative data, the China Family Panel Studies (CFPS hereafter), this paper systematically examines the 
impacts of parental SES on children’s cognitive abilities and explores the underlying mechanism. In addition to the extensive infor
mation on parental and family characteristics, a significant advantage of the data is that the cognitive abilities of both parents and 
children are assessed. This allows us to account for intergenerational transmission of cognitive ability, which is likely to be the primary 
endogenous confounding factor. In line with other studies on SES, we use both fathers’ and mothers’ education and income as 
measures of parental SES (e.g., Falk et al., 2021; Khanam & Nghiem, 2016). 

In the literature of intergenerational transmission of income and education, endogenous parental background is a prevalent barrier. 
Researchers adopt a variety of techniques to identify the causal effects and separate the component attributable to nature influences. 
Natural experiments and instrumental variables are most frequently used to obtain exogenous variation in parental income and ed
ucation (e.g., Currie & Almond, 2011; Black et al., 2005). To minimize inherited genetic differences, other methods include using 
twins’ samples (e.g., Behrman & Rosenzweig, 2002; Bingley et al., 2009) and adoptees (e.g., Björklund et al., 2006; Plug, 2004). In this 
study, we take a different approach to address endogeneity. We use both father’s and mother’s cognitive test scores as proxy for genetic 
inheritance because the CFPS conducts cognitive tests for each adult using the same question as children and allows us to match 
parent’s cognitive ability to that of the child. 

The main finding of the paper shows that both fathers’ and mothers’ education levels are positively associated with children’s word 
and math cognitive abilities. The association is, however, insignificant in terms of parental income. The results are similar when we 
account for parent’ own cognitive abilities. 

Several channels are further investigated. First, the literature reveals that parental investment in children is one of the critical 
inputs in the production of child skills (Aiyagari et al., 2002; Cunha & Heckman, 2006, 2007, 2007), and evidence also shows that the 
levels of such investment differ across SES levels (Hoff, 2003; Huttenlocher et al., 2010; List et al., 2021). In line with the literature, we 
also find that parents with higher SES invest more in their children in terms of both material and time. 

The second channel we investigate is parental productivity, that is, the cognitive outcomes of children with different parental SES 
given the same amount of parental investment in both time and material. As suggested by theoretical models, parents with different 
skills might have various levels of productivity in terms of parental investment (Heckman & Mosso, 2014). We find that the pro
ductivity of parental inputs does not differ considerably across SES groups. Combined with the finding from the first channel, this 
finding implies that the quantity rather than quality of investment is more important in driving the different cognitive outcomes of 
children in China at the country’s current development stage. The productivity effect has important policy implications since it would 
widen the disparity in children’s cognitive development if parents with a higher SES were more productive in terms of parental input. 
Our study is one of the first to quantify the productivity effect of parental SES on children’s cognition in the Chinese case. 

Another channel is parental beliefs about education and parental expectations for their children. Beliefs often fulfill important 
psychological and functional needs of individuals. We investigate whether and how parents of different SES levels value the impor
tance of education and their expectation for the highest education level that their children might attain differently. Consistent with the 
existing studies, our results show that higher SES parents value higher levels of education and hard work, and they have higher ex
pectations for their children’s education. Moreover, children from higher SES families also have higher expectations regarding their 
own education. 

Finally, due to the sharp rural-urban disparity in China, we examine how the impacts of parental SES on the cognitive development 
of their children differ in rural and urban areas. We find that the gap in the cognitive abilities of children with low- and high-SES 
parents is more prominent in rural areas than in urban areas, implying that rural families are more constrained by family resources 
because of their relatively less developed education. Therefore, public policies aimed at improving social mobility and reducing 
inequality should focus more on rural areas. 

Overall, our paper contributes to the literature mainly in the following ways. First, the effect of family SES on children’s cognition 
partially reflects the intergenerational transmission of cognition via genetic inheritance or the nurturing effect (Anger & Heineck, 
2010). A significant limitation of the few existing studies on Chinese cases is that they did not take into consideration parents’ cognitive 
abilities, which may result in endogenous problems (Liu et al., 2020; Zhang, 2021). The CFPS data has detailed information on both 
parents’ cognitive tests, which allows us to control for this important confounding factor. 

1 The GINI coefficients published by China National Bureau of Statistics are slightly smaller, which peaked of 0.49 in 2008 and 2009, and 
remained 0.46–0.48 afterward.  

2 Early economics studies focused more on the impact of parental characteristics on children’s labor market outcomes, such as education and 
income. Please see Solon (1999) and Black and Devereux (2011) for reviews. 
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Second, inferring the causal effect of parental characteristics frequently relies on a policy experiment in which the causal effect is 
restricted to those who complied with the policy (Imbens & Angrist, 1994). Different from these studies using policy experiments in 
China (Cui et al., 2019 for education; Zhou et al., 2020 for income), examining the effect of family SES provides a more complete 
picture across a larger population regarding the distribution and inequality of child cognitive ability. SES contains multiple dimensions 
related to a family’s social and economic status, while the policy effect usually focuses on one dimension, either education or income. It 
is critical to integrate them into the same framework to analyze them more thoroughly. 

Third, our study carefully examines the potential underlying mechanisms. We not only examine the channel of parental investment, 
which is frequently discussed in the literature, we also investigate the gap in parental productivity between high- and low-SES families. 
Additionally, we extend the previous research by further studying parental beliefs and parental expectations for their children, which 
have been shown to be predictors of children’s outcomes (Favara, 2017; Foley et al., 2014; Jacob & Linkow, 2011; Kottelenberg & 
Lehrer, 2019; Murayama et al., 2016; Yamamoto & Holloway, 2010). 

The rest of the paper is arranged as follows: Section 2 briefly reviews the previous literature. Section 3 presents the data, sample, 
and empirical research design. Section 4 presents the main results and the underlying mechanisms. Section 5 presents the results of 
robustness checks. We conclude the paper in Section 6. 

2. Literature review 

Parents play a critical role in children’s cognitive development. Intergenerational transmission has been empirically examined in 
various countries, e.g., Anger and Heineck (2010) in Germany and Black et al. (2009) in Norway. Anger and Heineck (2010) identified 
two main channels of intergenerational transmission of cognitive ability, nature and nurture. The former is through inheritance of 
genes, which is biological (Plomin et al., 1994), and the latter is the positive result of parents’ behaviors (Ermisch, 2008). However, as 
Cunha and Heckman (2007) pointed out, it is obsolete to distinguish between nature and nurture factors because there are more 
complex interaction mechanisms behind the two. The effect of parental SES on children’s cognition partially reflects the intergen
erational transmission of cognition via genetic inheritance or the nurturing effect (Anger & Heineck, 2010). We will briefly review the 
related studies below. 

2.1. How parents’ SES impacts children’s cognitive skills 

Numerous studies demonstrate that the socioeconomic level of parents has a strong correlation with their children’s cognitive 
abilities. Differences in cognitive abilities across children from diverse backgrounds are evident at an early age. Hart and Risley (1995) 
discovered that children from high socioeconomic status households heard 215,000 words per week, while children from middle class 
families heard 125,000 words and children from low socioeconomic status families only heard 62,000 words per week. Khanam and 
Nghiem (2016) demonstrated, using a sample of children in Australia, that parents’ income and educational level, which serve as 
indicators of socioeconomic position, are strongly associated with children’s cognitive abilities. Duncan and Magnuson (2005) 
discovered that disparities in family socioeconomic resources accounted for approximately half of the standard deviation of children’s 
scores, which is approximately eight. Dahl and Lochner (2012) also found that a $1000 increase in income might boost children’s 
reading and math performances by a 6% standard deviation in the near term, with the effect being greater for disadvantaged children. 
In terms of the context of China, Zhang (2021) found that family SES is positively related to the amount of parental investment and the 
cognitive abilities of adolescents. Liu et al. (2020) also suggested that young children aged 3 or less from higher SES families exhibited 
higher cognitive abilities. 

2.1.1. The impact of parental income 
In terms of income, the following two theories account for the effect of parents’ socioeconomic status on children’s development 

(Khanam & Nghiem, 2016): investment theory (Becker & Tomes, 1986; Becker, 1981) and family anxiety theory (Smith & 
Brooks-Gunn, 1997; Yeung et al., 2002). According to investment theory, parents invest money and time in their children to maximize 
their own utility. Increased family income enables them to improve their children’s learning environment, choose a better community, 
obtain better health care, and enroll their children in better preschools (Dahl & Lochner, 2012). According to family anxiety theory, 
income affects a parent’s ability to raise their children, as economic hardship has a negative effect on the mental health of parents. 
Poverty is frequently accompanied by anxiety, depression, and poor health in parents, all of which can negatively impact the nurturing 
and growth of their children (McLoyd, 1990). For example, Parker et al. (1999) found that low-income parents have a depressed 
relationship with their children, and their children are more likely to struggle with language development, have difficulty concen
trating in class, and exhibit hostility toward other students. Two studies conducted in Canada and the United States demonstrate that 
income transfer can improve families’ emotional well-being (Milligan & Stabile, 2011; Evans & Garthwaite, 2014). Psychologically 
anxious parents are less likely to be able to promote family functioning and their children’s development (Smith & Brooks-Gunn, 1997; 
Yamauchi, 2010; Yeung et al., 2002). Additionally, parents’ socioeconomic status influences their choice of residence community 
(Khanam & Nghiem, 2016), which has an effect on their children’s development. According to some empirical studies, children who 
live in impoverished communities perform worse academically and have more behavioral and health problems (Contoyannis & Li, 
2011; Pebley & Sastry, 2004). In terms of studies in China, Zhou et al. (2020) showed that cash transfer did not significantly affect 
children’s cognitive achievements. 
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2.1.2. The impact of parental education 
Children whose parents have a higher level of education generally achieve greater cognitive and academic achievements than 

children whose parents have a lower level of education (Duncan & Magnuson, 2005). In addition to the income effect of parental 
education, which is nonexclusive to the effect of parental income mentioned above, parents with higher education levels are likely to 
possess greater scientific parenting knowledge and skills, which enables them to choose more effective parenting methods, as evi
denced by their time investment and parenting quality. For instance, Doepke et al. (2019) showed that parents with college degrees 
invest significantly more time in their children than parents with only a high school education in the U.S. and the Netherlands. In the 
1970 s, there was little difference in the amount of time parents with a high or low level of education invested in their children in the 
United States; however, today, parents with a higher education levels invest three hours more per week than parents with lower 
education levels. 

Studies have long investigated the causal role of parental education on children’s education, i.e., the intergenerational transmission 
of education, using instrumental variables (e.g., Black et al., 2005), adopted children (e.g., Björklund et al., 2006), and twin parents (e. 
g., Behrman & Rosenzweig, 2002).3 More recent studies have focused on the causal effects of parental education on other outcomes of 
children, e.g., cognitive and noncognitive skills. Lundborg et al. (2014) found that maternal education had positive effects on the 
cognitive skills of sons. Carneiro et al. (2013) and Sutin et al. (2017) suggested that parental education plays a role in children’s 
noncognitive development. In China’s context, Cui et al. (2019) found a positive causal effect of maternal education on children’s 
cognitive ability using the implementation of compulsory schooling laws in China as an instrumental variable. Leight and Liu (2020) 
and Wang et al. (2020) investigated the relation between parental education and children’s noncognitive abilities. In conclusion, a 
positive effect of parental education on various outcomes of children is often suggested. In comparison, the association between 
parental income and children’s cognition is relatively mixed after accounting for parental education (Heckman & Mosso, 2014). 

2.2. Why parents’ SES levels impact children’s cognitive skills 

2.2.1. Parental SES, parental investment, and productivity 
Earlier economic research has established a link between parental characteristics and human capital investment in children and 

their outcomes (Aiyagari et al., 2002; Becker & Tomes, 1986; Mayer, 1997). Basically, parents who have higher abilities and invest 
more in parenting are able to achieve more in terms of children’s skill development (Heckman et al., 2006). Based on economic 
theories, developmental psychological researchers developed a framework named family investment models to characterize the rela
tionship between parental SES, parental investment and children’s cognitive abilities (e.g., Conger & Dogan, 2007; Conger & Don
nellan, 2007). Heckman and colleagues’ recent studies are among the first to use dynamic structural models to characterize the process 
and predictors of children’s cognitive development (Cunha & Heckman, 2006, 2007, 2007). All of these studies indicated that parental 
investment plays a role in the cognitive development differences between children from various socioeconomic backgrounds. 
Consistent evidence in empirical studies was also supportive. For example, it was found that parental investments and parenting styles 
are important for the development of millennials in England (Hernandez-Alava & Popli, 2017; Ermisch, 2008), and parental in
vestments differ in terms of different family SES levels, resulting in various outcomes for children in the US (List et al., 2021). 

Productivity measures the effect of the same amount of parental investment on the cognitive outcomes of children, which may vary 
according to the parents’ SES level; for example, highly educated parents are able to invest more in their children, such as providing 
them with high-quality accompanying or choosing high-quality learning materials. Early structural models, as mentioned above, often 
assume that parental qualities and investment have a consistent production function across SES groups. However, the structural model 
developed by Heckman and Mosso (2014) allowed the return to parental investment to differ with different parental skills, and a recent 
study by Falk et al. (2021) focused on the heterogeneity in the production function of parental investment across different SES families 
and empirically examined the difference in productivity using US data. Little is known about the productivity of parental investment in 
a developing country such as China, which might have different patterns. 

2.2.2. Parental SES, parental beliefs, and expectations 
While the effect of parental SES and investment on children’s outcomes has been well established, very few studies have focused on 

the significance of parental beliefs and expectations, as these aspects are difficult to measure (Kottelenberg & Lehrer, 2019). Recent 
economic and developmental psychological research has examined the roles of parents’ view of education (Foley et al., 2014; Jacob & 
Linkow, 2011; Kottelenberg & Lehrer, 2019) and parental expectations for children (Favara, 2017; Murayama et al., 2016; Yamamoto 
& Holloway, 2010) in children’s school performance and educational attainment. Using US data, List et al. (2021) show that parents of 
different SES exhibit different beliefs about human capital investment. Their field experiment supported that belief and thus parental 
behavior and children’s readiness outcomes can be changed through intervention. Studies conducted among Chinese families also 
demonstrate the importance of parental belief and expectation in children’s growth (Phillipson & Phillipson, 2017; Zhong et al., 2020). 
However, little is known about how parental beliefs and expectations vary according to family background and thus account for the 
achievement gap between children, especially regarding cognitive development. 

3 Please see Black and Devereux (2011) and Holmlund et al. (2011) for detailed reviews. 
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3. Data and methodology 

3.1. Data source 

Our main dataset is drawn from three waves of China Family Panel Studies (CFPS), i.e., 2010, 2014 and 2018, which is a nationally 
representative, longitudinal survey of Chinese communities, families, and individuals launched in 2010 by the Institute of Social 
Science Survey (ISSS) of Peking University. 

The nationwide CFPS baseline survey in 2010 successfully interviewed 14,798 households from 635 communities, including 
33,600 adults and 8990 children, in 25 designated provinces, with an approximate response rate of 81%, and the majority of non
responses were due to noncontact (Xu & Xie, 2015). The stratified multistage sampling strategy ensures that the CFPS sample rep
resents 95% of the total population in 2010 (Xie, 2012). To enlarge the sample size, we combined the three waves of the CFPS (2010, 
2014 and 2018) into pooled cross-sectional data, as the same questionnaire was used for the three years that the survey on the 
cognitive ability of children aged 10 and 15 years was administered. We then match the parent–child data and drop the observations 
with missing values for relevant variables. As the CFPS investigates all household family members, the parents and children could be 
matched completely. We eventually form a sample of 5207 children aged 10–15 with complete household and parental information. 
Among the sample children, 814 were observed in both 2010 and 2014, 644 were observed in both 2014 and 2018, and the rest were 
observed only once.4 

3.2. Main variables 

3.2.1. Measures of cognitive ability: language and math 
The CFPS 2010, 2014 and 2018 has two tests to measure cognitive ability, i.e., the word test and math tests, and both are designed 

to be taken by both adults and children aged 10–15 years with the same rules and questions. The test questions and scores are 
comparable for the three survey years. 

The word test measures the ability to recognize and pronounce words in Mandarin. It consists of eight sheets, and each sheet has 34 
words or phrases. The math test measures cognitive ability in mathematics and logic analysis. The math test contains four problem sets 
with 24 questions in each set. In the estimation, we use standardized scores rather than raw scores for both the language and math 
tests.5 

3.2.2. Measures of parents’ socioeconomic status 
In line with common classifications (e.g., Falk et al., 2021), we use parental income and education to quantify SES. To capture the 

heterogeneous influence of fathers and mothers separately, we compute fathers’ and mothers’ income and education as four dummy 
indicators for parents’ SES. Specifically, the income variables indicate whether a father’s/mother’s income is greater than the median 
income of the entire father/mother sample in each survey year. Similarly, the education variables indicate whether the father/mother 
has completed at least junior high school. In the robustness check, we also used the combined measurements of both parents’ 
income/education, as well as continuous variables of father’s/mother’s income and their respective schooling years. 

3.2.3. Measures of parental investment 
We use three variables to measure parental investment. Among them, “parental accompanying” measures the frequency with which 

parents spend time with and care about their children. “Education expenditure” measures the family spending on the children’s 
schooling. Finally, “extracurricular class” indicates whether the child is enrolled in after school classes or not. All these variables are 
derived from questions in the CFPS child survey that are answered by the parent who had a better understanding of their children’s 
situation. 

3.3. Summary statistics 

Table 1 shows the descriptive statistics of the main variables used in the estimations. In the sample, while the maximum score that 
one can achieve is 34 points in word and 24 points in math, the average word test score of the children in our sample is 21.58 points, 
and the average math test score is 11.14 points. In general, fathers have higher education levels than mothers, as well as income. In 
terms of children’s characteristics, the average age of the children in the sample is 12 years old, with 52% being males. Twenty-one 
percent of the children in the sample hold urban Hukou, and the majority (88%) are of Han ethnicity. In the sample, approximately 
25% of the children are only children. In terms of parental cognitive ability, fathers generally have higher word and math cognitive 
ability levels than mothers. Additionally, on average, both fathers and mothers have lower scores than their children in both language 
and math. 

Table 2 presents a mean comparison of the key variables between high and low parental SES levels, distinguishing both fathers’ and 

4 As a robustness check, we drop the 2nd observation of those observed twice, and the results are constant.  
5 Specifically, the standardized word test score of individual i equals the raw word test score of individual i minus the average word test score of the 

sample, divided by the standard deviation of the word test score of the sample. The same approach is adopted for calculating the standardized math 
test score. 
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mothers’ education and income. Overall, the results show a consistent gap between the high and low groups. That is, children of high 
SES parents (high education/income of either parent) have significantly higher scores on the word and math tests. In addition, parents 
of high SES spend significantly more time with their children, invest more in education materials and are more likely to have children 

Table 1 
Descriptive statistics of the main variables.  

Variables Obs. Mean S.D. Min Median Max 

Cognitive ability       
Word test 5207 21.58 7.95 0.00 23.00 34.00 
Math test 5053 11.14 4.45 0.00 11.00 24.00 
Parental SES       
Mother’s educational level       
Illiteracy 5207 0.28 0.45 0.00 0.00 1.00 
Primary school 5207 0.27 0.44 0.00 0.00 1.00 
Junior high school 5207 0.30 0.46 0.00 0.00 1.00 
Senior high school and above 5207 0.15 0.36 0.00 0.00 1.00 
Father’s educational level       
Illiteracy 5207 0.16 0.36 0.00 0.00 1.00 
Primary school 5207 0.27 0.44 0.00 0.00 1.00 
Junior high school 5207 0.37 0.48 0.00 0.00 1.00 
Senior high school and above 5207 0.20 0.40 0.00 0.00 1.00 
Mother’s income (yearly, in thousand yuan) 5207 8.90 20.76 0.00 0.30 800.00 
Father’s income (yearly, in thousand yuan) 5207 18.95 27.23 0.00 10.00 581.00 
Children’s characteristics       
Male 5207 0.52 0.50 0.00 1.00 1.00 
Age 5207 12.49 1.73 10.00 12.00 15.00 
Urban Hukou 5207 0.21 0.41 0.00 0.00 1.00 
Ethnicity (Han=1) 5207 0.88 0.33 0.00 1.00 1.00 
Weight (kilo) 5207 81.14 23.51 5.00 80.00 200.00 
Height (cm) 5207 148.70 16.18 50.00 150.00 186.00 
No schooling 5207 0.00 0.05 0.00 0.00 1.00 
Primary school 5207 0.58 0.49 0.00 1.00 1.00 
Junior high school and above 5207 0.42 0.49 0.00 0.00 1.00 
Only child 5207 0.25 0.43 0.00 0.00 1.00 
Parental and family characteristics       
Mother’s word test 5105 16.46 10.98 0.00 20.00 34.00 
Mother’s math test 4889 9.10 6.02 0.00 9.00 24.00 
Father’s word test 5020 18.61 10.05 0.00 21.00 34.00 
Father’s math test 4693 11.18 5.36 0.00 12.00 24.00 
Mother’s age 5207 39.08 4.95 23.00 39.00 76.00 
Father’s age 5207 40.92 5.16 27.00 40.00 80.00 
Household size 5207 4.86 1.65 2.00 5.00 17.00  

Table 2 
Statistics of children’s cognition and parenting investments by parents’ SES.   

Fathers’ income Mothers’ income Parents’ income  

Low High Low High Low High 

Word Test 21.4 23.2 *** 21.6 23.0 *** 20.7 23.3 *** 
Math Test 10.8 11.8 *** 10.8 11.8 *** 10.4 11.9 *** 
Parental accompanying 3.2 3.3 *** 3.2 3.3 *** 3.0 3.4 *** 
Educational expenditure 6.6 7.1 *** 6.7 7.0 *** 6.4 7.1 *** 
Extracurricular class 0.16 0.25 * ** 0.16 0.25 *** 0.10 0.27 *** 
No. of observations 2578 1994 2586 1986 1965 2607  

Fathers’ education Mothers’ education Parents’ education  
Low High Low High Low High 

Word test 20.7 23.3 *** 20.9 23.8 *** 20.9 23.8 *** 
Math test 10.4 11.9 *** 10.4 12.2 *** 10.4 12.2 *** 
Accompany 3.0 3.4 *** 3.0 3.5 *** 3.0 3.5 *** 
Educational expenditure 6.4 7.1 *** 6.4 7.4 *** 6.4 7.3 *** 
Extracurricular class 0.10 0.27 *** 0.10 0.32 *** 0.10 0.32 *** 
No. of observation 1965 2607 2530 2042 2530 2042 

Notes: Father’s (or mother’s) income is high if the father’s (or mother’s) income exceeds the sample median. Parents’ income is high if both the father’s 
and mother’s income is high. Father’s (or mother’s) education is high if the father (or mother) completed junior high school education or above. 
Parents’ education is high if both the father and mother have junior high school education or above. Word test and Math test are the raw scores of the 
child’s cognition tests. Parental accompanying is a scale variable with a value from 1 to 5 indicating the frequency that parents accompany their 
children from never to always. Educational expenditure is the logged yearly total expenditure on a child’s education. Extracurricular class is a dummy 
variable indicating whether a child is enrolled in extracurricular class after school. 
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enrolled in extracurricular classes. 
Furthermore, following Falk et al. (2021), we combine both fathers’ and mothers’ incomes, as well as their education levels to 

compute a family index and classify the children into two groups, i.e., either high SES family or not. Fig. 1 demonstrates that children 
from high-SES families have significantly greater cognitive abilities and parental investment levels (parental accompanying, education 
expenditure, extracurricular class) than children from low-SES families. 

4. Empirical results 

4.1. Empirical approach 

Our main research question is the impact of parents’ SES on their children’s cognitive abilities. We therefore estimate the following 
ordinary least square model: 

yi = α+ βSESi + δCognitionP
i + γxi +Provincei + Survey yeari + εi (1)  

where yi is child i’s cognitive ability measured by word and math test scores. SESi is the parents’ socioeconomic status of child i, for 
which we use four dummy variables to measure both the father’s and mother’s income and education levels. CognitionP

i is the cognitive 
ability of the parents of child i. The intergenerational transmission of cognitive ability is the main concern in the estimation. Fortu
nately, in the CFPS data, the parents were asked to complete the same word and math cognitive tests as the children, which allows us to 
account for parents’ cognitive abilities. This is important: as the cognitive ability of parents is likely to be associated with their own SES 
and it may also capture some unobservable family characteristics, omitting this variable might result in serious endogeneity problems. 
We standardized fathers’ and mothers’ word and math test scores by educational level. xi is a vector of child i’s individual, household, 
and parental characteristics, including child’s gender, education, age, height, weight, ethnicity, hukou status, being an only child or 
not, household size and income, and both the father’s and mother’s age and job dummies. Finally, we also control for provincial fixed 
effects and the survey year dummies to account for the unobservable heterogeneity that is invariant within provinces and survey years. 
εi denotes the error term. 

4.2. Baseline results 

Table 3 presents the main findings.6 We begin by examining the effects of parents’ SES on children’s word and math cognitive test 
scores without controlling for parents’ cognitive abilities in Columns (1) and (2). Columns (3) and (4) contain estimates of the effects 
after taking into consideration the father’s and mother’s word and math cognitive test scores. As observed, either the father’s or 
mother’s education level has a significant impact on the cognitive abilities of the children. Specifically, when a father has a high 
education level, his child’s word and math scores are both significantly higher by 7.6 standard deviations than when a father has a low 
educational SES. Similarly, children of mothers with a high levels of education have scores 7.4% and 11.2% standard deviations higher 
on the word and math cognitive tests, respectively. The effect of parental education on children’s math abilities is slightly greater than 
the effect of parental education on children’s word abilities. In terms of income, we do not find a significant difference in the word and 
math abilities of children with high- and low-income-SES parents.7 This insignificant effect of parental income on children’s cognition 
is in line with the theoretical analyses of Heckman and Mosso (2014), which implies that when controlling for parental education and 
maternal ability, the effect of family income on children’s outcomes is largely eliminated. Empirical evidence also suggests that after 
accounting for confounding factors, the impact of income on children’s outcomes is less clear (Carneiro & Heckman, 2002; Duncan 
et al., 1998; Løken, 2010). In terms of China’s context, Zhou et al. (2020) also showed that an increase in income had an insignificant 
impact on children’s cognition using a cash transfer program in rural China. Consistent with the prediction, parents’ language scores 
are significantly associated with children’s cognitive abilities both in language and math, whereas parents’ math scores are only 
related to children’s math abilities. 

4.3. Mechanisms 

We explore the underlying mechanisms by which parental SES affects children’s cognitive outcomes in the following ways. We first 
consider three potential channels through which parental SES may affect children’s cognitive outcomes, including parental investment 
(level effect), parenting productivity (efficiency effect), and beliefs and expectations. Given the regional disparity between rural and 
urban areas in China, we also investigate rural-urban heterogeneity. 

4.3.1. SES and parental investment 
Previous literature shows that apart from the nature effect (genetic inheritance), parents’ income and education have a nurturing 

6 In the robustness check, we also used the continuous variables of father and mother’s income and schooling years, as well as the dummies of 
parents’ income and education as measurements of parental SES. The results are consistent.  

7 The results are similar if we add parent’s income and squared income in the regression, or if we use five quantiles of income to measure parental 
SES. 
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effect on their children’s outcomes through, for example, financial investment and parenting (Black & Devereux, 2011). By estimating 
the following equation, we examine the effect of parents’ SES on parental investment, which serves as a potential channel of the effect 
of parents’ SES on children’s cognitive outcomes: 

zi = α+ βSESi + δCognitionP
i + γxi +Provincei + Survey yeari + εi (2)  

where zi denotes parental investment in child i. As in the literature, parental investment can be either in terms of time investment or 
material investment. In our study, we have information on parental accompaniment, which can serve as a proxy for parental in
vestment in time. Parental accompanying is a scale variable with a value from 1 to 5 indicating the frequency with which parents 
accompany children, with 1 indicating the lowest level of “never” and 5 indicating the highest level of “always”. 

In terms of material investment, we have the variable education expenditure, which is the logged yearly total expenditure on 
children’s education. In addition, we have information on whether the child has taken an extracurricular class after school or not, 
represented by the dummy variable extracurricular class. This variable could be considered as parental investment both in time and 

Fig. 1. Socioeconomic status, children’s cognitive abilities and parental investment.  
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material, as after-school classes are usually outside of regular school, parents need to take the children to the class and to be enrolled in 
these classes is an additional cost. The results are presented in Table 4. Neither mothers’ nor fathers’ incomes have any impacts on 
either of the dependent variables, suggesting that parental income is not related to parental investment. In terms of education, 
compared to a low-educated mother/father, a high-educated mother or father is significantly more likely to invest in their children 
either in time or in material. Specifically, a highly educated mother and father tend to spend more time with their children, the effect 
being even more prominent for the mothers. They are also more likely to enroll children in extracurricular activities. In addition, a 
highly educated father also tends to spend significantly more on his children’s education. 

4.3.2. SES and parenting efficiency 
Previous studies suggest that parents of different SESs might differ in terms of their parenting productivity (Falk et al., 2021; 

Heckman & Mosso, 2014). That is, given the same amount of time and material invested in children, children from high-SES families 
may have better outcomes in terms of cognitive development. We investigate this channel regarding whether and how parents of 
different SESs result in different parenting efficiencies with the following equation: 

yi = α+ β1SESi ∗ zi + β2SESi + β3zi + δCognitionP
i + γxi +Provincei + Survey yeari + εi (3)  

where zi represents parental investment in children i. The interaction term SESi ∗ zi therefore quantifies the difference in parental 
investment output between parents with high and low SES, i.e., the difference in parenting efficiency. To simplify the estimation, we 
compute a single indicator of SESi for fathers and mothers. It equals one if a father/mother is in the category of high income and high 
education and zero otherwise.8 Table 5 presents the findings. Interestingly, all the interaction terms are insignificant, implying that the 
effect of parental productivity on children’s cognitive outcomes does not differ among parents of different SESs. Combined with the 
results of the first channel above, the finding suggests that the influence of parental investment of parents of different SESs on their 
children only matters through the quantity of investment (level effect) rather than the productivity (efficiency effect). 

4.3.3. Beliefs and expectations 
Finally, we examine the channel of beliefs and expectations. It has been shown that the level at which parents value education 

(Foley et al., 2014; Jacob & Linkow, 2011; Kottelenberg & Lehrer, 2019) and the expectations of parents for their children (Favara, 
2017; Murayama et al., 2016; Yamamoto & Holloway, 2010) affect children’s human capital outcomes and school performance. 
Parents of different SESs might value the importance of education differently and have different expectations regarding education for 

Table 3 
OLS Estimation of the Effects of Parents’ SES on Children’s Cognitive Abilities.   

(1) (2) (3) (4) 

Independent variable Dependent variable 

Word Test Math Test Word Test Math Test 

Parental SES     
High education of mother 0.067 ** 0.111 *** 0.075 *** 0.114 ***  

(0.030) (0.027) (0.027) (0.028) 
High education of father 0.071 ** 0.088 *** 0.076 ** 0.077 ***  

(0.033) (0.029) (0.030) (0.029) 
High income of mother 0.020 0.019 0.004 0.008  

(0.034) (0.028) (0.030) (0.029) 
High income of father 0.031 0.018 0.032 -0.010  

(0.027) (0.024) (0.025) (0.025) 
Parents’ cognitive abilities     
Mother’s word test   0.128 *** 0.104 ***    

(0.020) (0.019) 
Mother’s math test   0.014 0.058 ***    

(0.016) (0.014) 
Father’s word test   0.150 *** 0.099 ***    

(0.026) (0.025) 
Father’s math test   -0.009 0.024*    

(0.013) (0.014) 
Control variables YES YES YES YES 
Observations 5207 5053 4591 4569 
R-squared 0.263 0.467 0.387 0.498 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores are standardized separately; Control variables 
include (1) children’s information, i.e., gender, age, age squared, hukou, ethnicity, weight, height, education, and only child; (2) family and parents’ 
information, i.e., father’s and mother’s age, job dummy variables, and household size; (3) province dummy variables, and survey year dummy variables. * 
p < 0.1; ** p < 0.05; *** p < 0.01. 

8 The results are consistent if we use four dummies, father’s and mother’s income and education as in the baseline analysis. 
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their children. Children from different SESs might also have different educational expectations for themselves. As such, in this section, 
we examine the following questions: in terms of parents, we study whether parents of varying SESs have different beliefs regarding the 
importance of children’s education for achievement and how they place the role of children’s effort in achievement; we also examine 
whether they have varying expectations regarding education for their children. In terms of children, we examine whether children 
from varying SESs have different education expectations for themselves. 

Table 6 exhibits the findings, showing that mothers with higher levels of education value the importance of education in 
achievement and the role of effort in achieving success more. Table 7 shows that fathers and mothers with higher levels of education 
exhibit significantly higher expectations for their children’s education level. In addition, children of parents with higher education 
levels also hold significantly higher expectations of their own education. 

Table 4 
OLS Estimation of the Effects of Parents’ SES on Parental Investment.   

(1) (2) (3) 

Independent variable Dependent variable 

Accompany Education expenditure Extracurricular class 

Parental SES    
High education of mother 0.322 *** 0.123 * 0.053 ***  

(0.045) (0.064) (0.014) 
High education of father 0.066 0.148 ** 0.027 **  

(0.044) (0.060) (0.012) 
High income of mother 0.021 0.050 0.014  

(0.045) (0.073) (0.014) 
High income of father -0.026 0.154 ** 0.014  

(0.043) (0.062) (0.014) 
Parent’s cognitive ability YES YES YES 
Control variables YES YES YES 
Observations 4515 4577 4585 
R-squared 0.104 0.307 0.223 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores are standardized separately; the control 
variables include (1) children’s information, i.e., gender, age, age squared, hukou, ethnicity, weight, height, education, and only child; (2) family and 
parents’ information, i.e., father’s and mother’s word test, math test, age, job dummy variables, and household size; (3) province dummy variables, and survey 
year dummy variables. * p < 0.1; ** p < 0.05; *** p < 0.01. 

Table 5 
OLS Estimation of the Effects of Parents’ SES on Parenting Productivity.   

(1) (2) 

Independent variable Dependent variable 

Word Test Math Test 

Parental SES   
High SES of mother* Accompany 0.004 0.007  

(0.029) (0.023) 
High SES of father * Accompany -0.017 -0.029  

(0.026) (0.024) 
High SES of mother * Education expenditure 0.007 0.015  

(0.019) (0.014) 
High SES of father * Education expenditure -0.009 -0.010  

(0.017) (0.015) 
High SES of mother * Extracurricular class -0.029 0.003  

(0.062) (0.059) 
High SES of father * Extracurricular class 0.014 -0.056  

(0.058) (0.061) 
Parent’s cognitive ability YES YES 
Control variables YES YES 
Observations 4509 4487 
R-squared 0.392 0.507 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores are stan
dardized separately; Control variables include (1) high SES of father, high SES of mother, parental accompanying, ed
ucation expenditure, extracurricular class; (2) children’s information, i.e., gender, age, age squared, hukou (not included 
in Columns (3) to (6)), ethnicity, weight, height, education, and only child; (3) family and parents’ information, i.e., 
father’s and mother’s word test, math test, age, job dummy variables, and household size; (4) province dummy variables, 
and survey year dummy variables. * p < 0.1; ** p < 0.05; *** p < 0.01. 
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4.3.4. Urban-Rural gaps 
Given the development disparity between rural and urban regions in China, we further separate the rural and urban samples and 

study how the impact of parental SES may vary between the two regions. Table 8 illustrates the heterogeneous effects in rural and 
urban areas. Interestingly, the impact of parental education is more prominent in rural areas. Specifically, children of highly educated 
mothers or fathers are more likely to have higher scores on both word and math tests in rural areas. In urban areas, only mothers’ 
education has a positive impact on children’s word scores. One plausible explanation is that public education is less developed in rural 
than in urban areas in China; as a result, children’s cognitive development could be more dependent on family background in rural 
areas. Another potential reason is that compared to urban areas, education-related information is also much more limited in rural 
areas. However, highly educated parents in rural areas are likely to have better access to efficient education information or parenting 
knowledge through the internet or other channels. Such differences would then further enlarge the disparity between the high- and 
low-educated parents in rural areas, whereas in urban areas, the information is more widely spread such that parents of different SESs 

Table 6 
OLS Estimation of the Effects of Parents’ SES on Parental Beliefs.   

(1) (2) 

Independent variable Dependent variable 

Importance of Child’s education Importance of Child’s effort 

Parental SES   
High education of mother 0.276 * 0.433 **  

(0.142) (0.153) 
High education of father -0.038 -0.033  

(0.130) (0.146) 
High income of mother -0.218 -0.172  

(0.152) (0.167) 
High income of father 0.153 0.102  

(0.155) (0.166) 
Parent’s cognition tests YES YES 
Control variables YES YES 
Observations 1230 1226 
R-squared 0.108 0.078 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores are standardized separately; the 
control variables include (1) children’s information, i.e., gender, age, age squared, hukou, ethnicity, weight, height, education, and only child; 
(2) family and parents’ information, i.e., father’s and mother’s word test, math test, age, job dummy variables, and household size; (3) province 
dummy variables, and survey year dummy variables. * p < 0.1; ** p < 0.05; *** p < 0.01. 

Table 7 
OLS Estimation of the Effects of Parents’ SES on Education Expectation.   

(1) (2) 

Independent variable Dependent variable 

Parents’ expectation for child’s education Children’ expectation for their own education 

Parental SES   
High education of mother 0.085 * 0.253 ***  

(0.045) (0.050) 
High education of father 0.207 *** 0.189 ***  

(0.041) (0.049) 
High income of mother 0.041 -0.036  

(0.059) (0.053) 
High income of father 0.026 0.013  

(0.046) (0.048) 
Parent’s cognition tests YES YES 
Control variables YES YES 
Observations 3936 4800 
R-squared 0.106 0.141 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores are standardized separately; the control 
variables include (1) children’s information, i.e., gender, age, age squared, hukou, ethnicity, weight, height, education, and only child; (2) family and 
parents’ information, i.e., father’s and mother’s word test, math test, age, job dummy variables, and household size; (3) province dummy variables, and survey 
year dummy variables. * p < 0.1; ** p < 0.05; *** p < 0.01. 
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may not have large differences in accessing education and parenting knowledge. 
In terms of income, a father’s income is shown to have a positive effect on his children’s word and math abilities in rural areas but 

has a negative effect in urban areas. This indicates that the income effect in rural areas is more important because families with high- 
income fathers face fewer financial constraints. However, in urban areas, it seems that the substitution effect is more important and in 
order to work and earn more money, fathers may face time constraints, which affect their ability to accompany their children.9 This 
result is consistent with the findings of Han and Fox (2011), who found that children with parents who work night shifts suffered from 
lower reading and math abilities. In China’s context, the study of parental migration and left behind children share the similar im
plications (Liu et al., 2021). 

5. Robustness check 

5.1. Alternative measurements of SES 

At the baseline, we use fathers’ and mothers’ incomes and education levels separately to measure SES. For the robustness check, we 
compute SES in two different ways. First, we combine both fathers’ and mothers’ incomes and education levels to compute high or low 
family income and high or low family education level as two dummy variables for SES. For example, if both parents are in the high- 
income group, then the family income is in the high-SES group, and if both parents are in the high-education group, the family ed
ucation is in the high-SES group. Thus, instead of using four dummies as in the baseline, we use only two dummies in the robustness 
check. Second, different from the baseline, we use the continuous variables of income (precisely the logged form) and education 
(measured by years of schooling) rather than the dummy variables for both the father and the mother. 

The results are presented in Tables 9 and 10. As the tables show, the results are rather consistent with the baseline. That is, only the 
parents’ education levels affect the children’s cognitive abilities. 

5.2. Control for potential omitted variables regarding parents’ attitudes toward wealth 

Parents’ attitudes toward wealth may affect their efforts to attain a higher SES and potentially affect children’s cognitive outcomes 
simultaneously through parental influence. Omitting this control might result in endogenous problems. The survey also recorded 

Table 8 
OLS Estimation of the Effects of Parents’ SES on Children’s Cognitive Abilities, Rural vs. Urban Samples.   

(1) (2) (3) (4)  

Rural sample Urban sample 

Independent variable Dependent variable 

Word Test Math Test Word Test Math Test 

Parents’ SES     
High education of mother 0.066 ** 0.132 *** 0.137 ** 0.028  

(0.030) (0.030) (0.070) (0.065) 
High education of father 0.076 ** 0.066 * * 0.067 0.124  

(0.033) (0.031) (0.059) (0.080) 
High income of mother -0.003 0.012 -0.002 -0.026  

(0.033) (0.032) (0.058) (0.063) 
High income of father 0.045 0.029 -0.032 -0.106 **  

(0.028) (0.030) (0.050) (0.051) 
Mother’s word test 0.129 *** 0.098 *** 0.114 *** 0.154 ***  

(0.022) (0.021) (0.037) (0.042) 
Mother’s math test 0.013 0.058 *** 0.022 0.056 **  

(0.020) (0.016) (0.022) (0.025) 
Father’s word test 0.151 *** 0.097 *** 0.119 *** 0.074 *  

(0.030) (0.028) (0.034) (0.043) 
Father’s math test -0.012 0.028 * -0.004 0.022  

(0.016) (0.016) (0.022) (0.023) 
Control variables YES YES YES YES 
Observations 3583 3561 1008 1008 
R-squared 0.359 0.476 0.426 0.548 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores are standardized separately; the control 
variables include (1) children’s information, i.e., gender, age, age squared, ethnicity, weight, height, education, and only child; (2) family and parents’ 
information, i.e., father’s and mother’s age, job dummy variables, and household size; (3) province dummy variables, and survey year dummy variables. * 
p < 0.1; ** p < 0.05; *** p < 0.01. 

9 In line with this argument, we found that parents with high incomes spent less time accompanying their children in urban areas, although 
statistically insignificant, while in rural areas the difference in parental accompanying between low- and high-income parents is small. These results 
are not reported but are available upon request. 
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parents’ attitudes toward wealth through three specific questions that ask for their subjective value of wealth, their agreement with the 
statement that wealth reflects personal achievement, and their agreement with the statement that hard work pays off. As such, we 
could test the robustness of the findings by further controlling these variables. As Table 11 shows, the main findings remain unchanged 
when parental attitudes toward wealth are considered. 

In addition, parents’ non-cognitive skills might also be omitted as they could affect children’s cognitive development through 
parental style. As a robustness check, we control for father’s and mother’s non-cognitive abilities and the results are similar. We did not 
tabulate the results for brevity. 

5.3. Control for public welfare and public policies 

As the last robustness check, we take into consideration public welfare and public policies. As we have three waves of the survey 
with a maximum time length of eight years, it is possible that the parents in our sample have experienced different specific public 
policies, which may be confounding factors influencing both the parental SESs and children’s cognitive outcomes. For example, 
parents of the generation who have been exposed to the compulsory education law are likely to benefit from the policy, and these 
positive effects may also influence their offspring’s education outcomes. 

Table 9 
Robustness check: combination of mother’s and father’s SES.   

(1) (2) 

Independent variable Dependent variable 

Word Test Math Test 

Parental SES   
High education of parents 0.117 *** 0.132 ***  

(0.028) (0.030) 
High income of parents 0.014 -0.032  

(0.030) (0.028) 
Parent s′ cognition tests YES YES 
Control variables YES YES 
Observations 4591 4569 
R-squared 0.386 0.496 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test 
scores are standardized separately; the control variables include (1) children’s information, i.e., 
gender, age, age squared, hukou, ethnicity, weight, height, education, and only child; (2) family and 
parents’ information, i.e., father’s and mother’s word test, math test, age, job dummy variables, and 
household size; (3) province dummy variables, and survey year dummy variables. * p < 0.1; ** p < 0.05; 
*** p < 0.01. 

Table 10 
Robustness check: continuous variables as measurements for SES.   

(1) (2) 

Independent variable Dependent variable 

Word Test Math Test 

Parents’ SES   
Mother’s years of schooling 0.010 ** 0.009 **  

(0.004) (0.004) 
Father’s years of schooling 0.021 *** 0.020 ***  

(0.004) (0.004) 
Mother’s income (logged) -0.003 0.001  

(0.003) (0.003) 
Father’s income (logged) 0.003 -0.002  

(0.003) (0.004) 
Parents’ cognition tests YES YES 
Control variables YES YES 
Observations 4591 4569 
R-squared 0.393 0.500 

Notes: Robust standard errors are in parentheses; parental SES is measured by both parents’ 
schooling years and logged income; the word and math test scores are standardized separately; the 
control variables include: (1) children’s information, i.e., gender, age, age squared, hukou, ethnicity, 
weight, height, education, and only child; (2) family and parents’ information, i.e., father’s and mother’s 
word test, math test, age, job dummy variables, household income per capita, and household size; (3) 
province dummy variables, and survey year dummy variables. * p < 0.1; ** p < 0.05; *** p < 0.01. 
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We consider the following three main factors, which have been demonstrated to contribute significantly to cognitive abilities in 
China in the previous literature (Cheng et al., 2018; Cui et al., 2019): parents’ enrollment in public health insurance and public 
pension, as well as their exposure to the 1986 compulsory schooling laws. The results in Table 12 show that controlling for these factors 
does not change the main results, which further confirms the robustness of our findings. 

6. Conclusions 

China has experienced increasing inequality in recent years. How does inequality affect the cognitive development of the next 
generation? Using nationally representative data from the CFPS (2010, 2014, and 2018), this paper is one of the first to provide a 
comprehensive investigation of parental SES and children’s cognitive outcomes in China. Our study moves beyond the existing work by 

Table 11 
Robustness check: control for parents’ attitudes toward wealth.   

(1) (2) 

Independent variable Dependent variable 

Word Test Math Test 

Parents’ SES   
High education of mother 0.064 ** 0.110 ***  

(0.027) (0.029) 
High education of father 0.087 *** 0.069 **  

(0.030) (0.029) 
High income of mother 0.002 0.016  

(0.031) (0.030) 
High income of father 0.020 -0.016  

(0.024) (0.026) 
Father’s and mother’s attitudes YES YES 
Parents’ cognition tests YES YES 
Control variables YES YES 
Observations 4280 4258 
R-squared 0.384 0.506 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores 
are standardized separately; the control variables include (1) children’s information, i.e., gender, age, age 
squared, hukou, ethnicity, weight, height, education, and only child; (2) family and parents’ information, i.e., 
father’s and mother’s word test, math test, age, job dummy variables, and household size; (3) province dummy 
variables, and survey year dummy variables. * p < 0.1; ** p < 0.05; *** p < 0.01. 

Table 12 
Robustness check: control for public welfare and public policies.   

(1) (2) (3) (4) 

Independent variable Dependent variable 

Word Test Math Test Word Test Math Test 

Parental SES     
High education of mother 0.075 *** 0.114 *** 0.076 *** 0.115 ***  

(0.027) (0.028) (0.027) (0.028) 
High education of father 0.075 ** 0.076 *** 0.078 *** 0.077 ***  

(0.030) (0.029) (0.030) (0.029) 
High income of mother 0.005 0.009 0.001 0.008  

(0.030) (0.029) (0.030) (0.029) 
High income of father 0.031 -0.010 0.031 -0.010  

(0.025) (0.025) (0.025) (0.025) 
Father has public health insurance YES YES   
Mother has public health insurance YES YES   
Father has a public pension YES YES   
Mother has a public pension YES YES   
Father’s exposure to CSLs   YES YES 
Mother’s exposure to CSLs   YES YES 
Parent’s cognition tests YES YES YES YES 
Control variables YES YES YES YES 
Observations 4591 4569 4591 4569 
R-squared 0.387 0.498 0.388 0.498 

Notes: Standard errors clustered at interviewer level are in parentheses; the word and math test scores are standardized separately; the control 
variables include (1) children’s information, i.e., gender, age, age squared, hukou, ethnicity, weight, height, education, and only child; (2) family and 
parents’ information, i.e., father’s and mother’s word test, math test, age, job dummy variables, and household size; (3) province dummy variables, and survey 
year dummy variables. * p < 0.1; ** p < 0.05; *** p < 0.01. 
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using parent’s cognitive scores as proxies for genetic inheritance and by examining various novel mechanisms within the same 
framework. After taking into consideration the potential endogeneity caused by the direct intergenerational transmission of cognitive 
ability, the results show that parents’ education levels rather than income levels are positively associated with their children’s 
cognitive abilities. The main mechanisms are as follows: parents of high SESs (specifically highly educated parents) invest more in their 
children both in terms of time and material investments, and they value the role of children’s education in achievement more and place 
higher importance on children’s effort in success, as well as hold higher expectations for the education levels achieved by their 
children. In addition, children of high SES also have higher expectations of their own education. That said, the high SES families exhibit 
different beliefs compared to low SES families both in terms of the belief in the value of human capital and in educational investment. 
Surprisingly, different from the literature, we do not find significant differences in parenting productivity between low- and high-SES 
families, which indicates that investment quantity matters more than quality in children’s development at China’s current develop
ment stage. Finally, the heterogeneous analysis shows that the SES effect is more prominent in rural areas than in urban areas, 
confirming the education resource constraint in less developed regions. 

The findings in this paper contribute to a better understanding of the pattern of disparity in children’s cognitive development in 
China and provide empirical evidence for efficient public policies that may reduce social and economic inequality. One of the policy 
implications drawn from our study is that the education of parents is extremely important to reduce intergenerational inequality and 
therefore overcome poverty trap generation by generation. Another lesson is that developing human capital is crucial, particularly in 
rural China at the current stage, where education resources and information are much more limited than in urban areas. 

Due to data availability, our study only focuses on children between the ages of 10 and 15. As children’s cognitive abilities form and 
disperse at the early stage of childhood (Cunha & Heckman, 2007), future studies may focus on younger children to obtain a complete 
picture of the SES impacts on children’s cognitive abilities across ages. Furthermore, while we focus mainly on children’s cognitive 
abilities, it has been shown that a single skill is insufficient to predict life achievements (Almlund et al., 2011; Heckman & Kautz, 
2013). Further research might extend the attention to the impact on children’s noncognitive skills, school achievement, and long-term 
labor market performance. 
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