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Abstract. This paper studies the effect of parental education on the educational attainment 
of children in the US for cohorts born after 1910. Importantly, we allow for cohort-specific 
differences by gender. Our estimates show that paternal education has been more important 
for the attainment of male children (paternal specialization on sons). However, maternal 
specialization (on daughters) seems to have appeared only for cohorts born after 1955. We 
interpret these results as evidence that fathers are more important role models for sons 
while mothers are a more important reference for daughters. We argue that our results are 
robust to the presence of hereditary unobserved ability and conjecture that both types of 
gender specialization may have been present in earlier cohorts too. 
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1 Introduction 

 

Whose education matters more for the educational attainment of children: the father’s or the 

mother’s? Does the father’s education affect the educational attainment of sons and daughters 

equally? And the mother’s? This paper revisits these questions and examines how the answers have 

changed in recent times. We present a cohort analysis of the relation between the educational 

attainment of parents and children, with a special emphasis on gender differences.  

 

The novelty of our study is the focus on many cohorts, spanning most of the twentieth century. 

Over this period American families have undergone a deep transformation, particularly due to the 

spectacular increase in female labor force participation. It is quite likely that, as a result, the effect 

of parental education as a determinant of the educational attainment of children may have changed 

substantially. Moreover, one would expect also changes in the relative influence of maternal and 

paternal education on the attainment of children. For instance, as wives became wage earners, it is 

likely that their influence in decision-making within households increased, which may have affected 

investment patterns on sons and daughters, as well as children’s attitudes toward education and 

work.1 

 

Our focus on a long time span conditions the data available to us. In particular, we do not have a 

direct way to control for hereditary ability. We are aware of the potential sources of bias and derive 

estimators that are robust to this fact. More specifically, our analysis is based on the differential 

effect that parents education has on the attainment of male and female children. Along these lines, 

we say that there is maternal specialization (on daughters) when mothers’ education has a larger 

effect on the attainment of daughters than on that of sons. Analogously, we refer to paternal 

specialization (on sons) when fathers’ education has a larger effect on the attainment of sons than 

on that of daughters. We provide conditions for consistent estimation of gender specialization in the 

presence of unobserved ability. 

 

We find paternal specialization (on sons) for all cohorts included in our analysis. However, we find 

maternal specialization (on daughters) only for cohorts born after 1955. We argue that maternal 

                                                   
1 Pasqua (2005) discusses several theoretical explanations for gender bias in educational investments.  
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specialization may have been present for earlier cohorts as well. However, our estimates for earlier 

cohorts may have been biased due to gender-asymmetric effects of family income on the 

educational attainment of children (favoring sons over daughters). 

 

A large literature in social sciences has looked at parental inputs in the development of children and, 

in particular, at which parent’s education plays a bigger role in the process. In an extensive review 

of the literature Haveman and Wolfe (1995) find that a majority of papers suggest a more important 

role of maternal education but also note the lack of consensus. The debate on the relative 

contribution of paternal and maternal input has been reignited by a recent and provocative 

contribution. Behrman and Rosenzweig (2002) find that maternal education has no (direct) effect on 

the education of children and that the father’s education matters more than the mother’s. Black et al 

(2005) also attempt to estimate the causal effects of parental education on the attainment of children 

using Norwegian data. They do allow for gender differences of parents and children. Their main 

result is that paternal education has a negligible direct effect on the educational outcomes of both 

sons and daughters. In contrast, maternal education has a positive, small and significant effect on 

the attainment of sons, but not of daughters.2 That is, they find evidence that (Norwegian) mothers 

“specialized” in sons in the time period they consider.3 

 

Cross-country differences in gender specialization have also been documented.4 Using Turkish data, 

Tansel (2002) finds maternal specialization (on daughters) but finds that fathers’ education matters 

more for daughters than for sons. Using Australian data, Le, Miller, Heath, and Martin (2005) find 

evidence in favor of both maternal specialization (on daughters) and paternal specialization (on 

sons). Their results also suggest that paternal education is a more important determinant of the 

educational attainment of children than maternal education, both for male and female children. 

 

                                                   
2 They obtain this result when including only one parent’s education “at a time” in their regressions. 
When they include both parents’ education simultaneously (as we do), they still find no significant 
effects of the father’s education (on both sons and daughters). However, this time they find a positive 
significant effect of maternal education on daughters’ attainment (but not on sons), that is, maternal 
specialization in our jargon. 
3 It would be interesting to know if their results change when considering maternal work status during 
childhood of the respondent. 
4 Lundberg and Rose (2002) introduce an alternative concept of household specialization. They 
document that an increase in family size leads households to specialize in their labor supply. 
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Using anthropometric data for a variety of countries, Thomas (1994) finds that maternal inputs 

(education and non-labor income) have a larger effect on daughters than on sons while paternal 

inputs are more important for sons.5 That is, his results suggest the existence of both types of 

gender specialization. Furthermore, he argues that the actual investment levels on sons and 

daughters reflect the relative bargaining power of each parent. 

 

However, to the best of our knowledge, no studies so far have examined how the relation between 

parental input and children’s educational attainment may have changed over time. In our analysis, 

we use micro data from the General Social Survey (GSS). We classify all respondents who reported 

the educational attainment of both parents by year of birth and we estimate the degree of gender 

specialization, which we allow to vary across cohorts and genders.  

 

The GSS provides information on the educational levels of parents and children for many cohorts 

but lacks data that can be used to control for unobserved ability. To deal with this problem, we 

develop estimators of parental gender specialization that are consistent even in the presence of 

hereditary unobserved ability. Several approaches have been proposed to control for unobserved 

ability. These papers can be classified in four categories. One approach uses test scores of young 

children as a proxy for ability (Cameron and Heckman 2001, Bernal 2006). A second approach uses 

instrumental variable estimation. Currie and Moretti (2003) use data on college availability as an 

instrument for maternal education. Instead, Chevalier (2004) and Black et al (2005) instrument 

parental education using changes in compulsory schooling laws, in a similar fashion to Acemoglu 

and Angrist (2000), who use the same approach to estimate the social returns to education. A third 

approach is the within-twin estimator proposed by Behrman and Rosenzweig (2002), who use a 

sample of identical twins. Finally, Plug (2002) and Plug and Vijvergerg (2005) use adoptees data to 

control for unobserved ability. These approaches require very detailed data, not available for long 

periods of time. 

 

Our paper is closely related to some recent contributions to the vast literature on the effect of family 

                                                   
5 More specifically, Thomas focuses on the effect of parental education on children’s height, a measure 
that has been found to correlate strongly with a child’s long-run health and to wages as an adult in 
developing countries. The results do not seem to depend on the exact anthropometric indicator used. 
Thomas (1990) examines the effects on child’s weight for height and finds the similar pattern of gender 
specialization. 
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background on children’s outcomes. Raaum et al (2006) perform a cohort analysis to compare the 

relative contribution of family background and neighborhood characteristics to children’s outcomes 

(education and income) using Norwegian data. Their dataset is very rich and spans cohorts born in 

the period 1946-65. They find that family background has a larger and increasing explanatory power. 

In their analysis, they also need to deal with the potential bias introduced by time trends in 

unobserved family background. 

 

Finally, our paper is also related to the strand of literature studying resource allocation within 

households with children. Millimet (2000) builds a model where families jointly determine their 

fertility and labor supply decisions. Based on the model, he proposes an estimator of the impact of 

fertility on the labor supply and wages of husbands and wives. Using PSID data he finds that 

children increase specialization in households between work at home and outside, raising wage 

differentials between husbands and wives. Within this literature there is a recent surge of work on 

the effects of early maternal employment on investments in young children, as captured by 

measures of cognitive ability. Bernal (2006) estimates a structural model using data from the NLSY 

and finds negative effects of maternal employment on children. More closely related to our 

approach, Gregg et al (2005) carry out an analysis based on a single cohort of children born in 

1991-1992 but, as in our case, do not have all the necessary data to directly control for unobserved 

ability. Their strategy is to examine how their estimates vary when they include additional sets of 

variables aimed at proxying for unobservables. They find that the effect depends on the type of 

non-maternal childcare. The authors also point out that this effect is only part of the total effect of 

maternal employment on children’s outcomes measured later in life. In particular, maternal 

employment may have behavioral and socio-emotional effects too.6 Our work can thus be seen as a 

complement to their analysis since our focus on gender specialization is closely related to parents 

becoming role models for their same-gender children. 

 

The structure of the paper is as follows. Section 2 contains our analysis of parental education for the 

cohorts born after 1935. The educational attainment of these cohorts does not seem to be influenced 

by the temporary shock to the American labor market caused by the onset of World War II. In this 

                                                   
6 Leibowitz (2003) emphasizes the importance of in-home training for children’s cognitive development. 
Her findings suggest that maternal labor force participation may have negative effects on very young 
children (below the age of one).  
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section we ignore the potential effect of unobserved ability on our estimates. Section 3 explicitly 

considers the effects of unobservables and presents our estimators of gender specialization. Section 

4 exploits data on the work status of mothers to sharpen our results. Section 5 extends the analysis 

back to cohorts born since 1910. Section 6 concludes. The appendix contains sensitivity analysis 

and background data about the evolution of female labor force participation in the US. 

 

2 Who matters more? A cohort analysis 

 

We are interested in the effects of parental education for the educational attainment of the US 

cohorts born after 1935. In particular, we would like to know whose parent’s education is more 

decisive in the education of children: the father’s or the mother’s, and whether there are differences 

in parental roles by gender of the child. 

 

To carry out the exercise, we construct a dataset of microdata using the GSS, as described below. 

We classify individuals in 5-year (birth) cohorts and fit the following regression cohort by cohort. 

The two regressions below are estimated using, respectively, the subsample of males (sons) and the 

subsample of females (daughters) belonging to cohort t. Thus, for individuals of gender g = s, d (for 

sons and daughters) born in year t, we estimate 
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where educi is the years of education of individual i. Respectively, paeduci and maeduci stand for 

the years of education of individual i’s father and mother, and Zi is a vector of family characteristics 

that includes variables such as the number of siblings. This is essentially the regression model in 

Card and Lemieux (2000), however we allow for greater heterogeneity in the coefficients of the 

regression. In particular, we allow the coefficients of parental education to vary across cohorts and 

genders.7 Note that all coefficients are allowed to vary across cohorts and genders. The birth 

cohorts considered are t = 1935 − 39, ..., 1965 − 69. Prior to showing the estimation results, we 

                                                   
7 Similar regressions have been estimated in Kremer (1997), Fernández and Rogerson (2001) using the 
PSID, and Fernández, Fogli and Olivetti (2002) using the GSS.  
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provide some summary statistics of the sample. 

 

2.1 Data 

 

Our data source is the General Social Survey (GSS), 1972-2000. We pool together all individuals 

surveyed in the different waves that reported their educational attainment (years of completed 

education) and the educational attainment of both of their parents. In addition, we restrict our 

sample to individuals who were at least 25 years old at the time of the interview. The reason is that 

we want to allow respondents to have had enough time to complete their ‘desired’ level of 

education.8 Then we classify individuals by their year of birth, independently of when they were 

interviewed. In order to increase the density of observations in each cell, we construct 5-year 

cohorts. 

 

Tables 1.1 and 1.2 report descriptive statistics for our sample, by gender and cohort. We report 

sample means and standard deviations for birth cohorts 1935-1969. Observe first that the average 

age at the time of the interview is decreasing by year of birth cohort. For the individuals in our 

sample, the average years of education of their fathers and mothers (paeduc and maeduc) are strictly 

increasing across cohorts. The same is not true, however, about the average years of education of 

the respondents. For males, average educational attainment increased monotonically from around 

11 years for the 1910-14 cohort up to 14.20 years for the 1945-49 cohort. However, birth cohorts 

1950-54 and 1955-59 experienced a drop in their average education, relative to the preceding 

cohorts.9 In fact, the average educational attainment of males born in 1965-69 was 14.10 years, 

below the attainment of the 1945-49 cohort. For females, educational attainment did not drop but it 

slowed down, close to stagnation, for the cohorts 1950-54 to 1960-64. 

 

We also report the correlation coefficient between the years of education of the respondent and 

those of each of the parents. Observe that the four correlations are quite high, on average above 0.4. 

The correlation with maternal education ranges from 0.37 to 0.50, while the correlation with 

paternal education ranges from 0.30 to 0.50. The correlation between the education of husbands and 
                                                   
8 One may worry that a fraction of the population may not have completed their desired education by 
age 25. We tackle this question a bit later. 
9 This fact is well known in the literature. See, for instance, Card and Lemieux (2000) for an account 
using different data sources. 
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wives is very high and quite constant across cohorts, ranging from 0.50 to 0.70.10 

 

An important observation that stands out from these statistics is how similar they are for the 

subsamples of men and women. This is natural given that the gender of the children can be thought 

of as being exogenous to a given family. This observation will play an important role later on. 

 

Tables 6.1 and 6.2 report the same statistics as tables 1.1 and 1.2, but for the sample of individuals 

aged 30 or above at the time of the interview. It is interesting to point out that the average 

educational attainment of the cohorts in this sample is remarkably similar to that of the younger 

sample. In particular, let us note that the average educational attainment of the latest cohorts is 

practically the same for both subsamples. This observation suggests that educational attainment at 

age 25 (at interview) is a reasonable measure of ‘final’ educational attainment. In any case, we will 

check the sensitivity of our results by using this alternative sample. 

 

2.2 Regression estimates 

 

We estimate regression (1) and (2) using the previously described sample. The estimates 

are summarized in tables 2.1 and 2.2 and figures 1.1-1.3.  

 

Let us start with paternal education. First of all, observe that the father’s education has a 

larger effect on sons than on daughters. In figure 1.1, the coefficient on paternal education 

is larger for sons than for daughters in all cohorts (except the first one). We shall refer to 

this feature as paternal specialization (on sons) and use the difference between the 

coefficients for sons and daughters to measure it. The figure shows a small but persistent 

paternal specialization across all generations (not significant at the usual significance 

levels). We also note an upward trend in the influence of the father’s education both on 

sons and daughters. The estimated coefficients, for both genders, start at 0.12 for the 

1935-39 cohort and end up at 0.20, for daughters, and at 0.23 for sons.  

 

                                                   
10 For more on marital sorting in the U.S., see Mare (1991). 
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Let us turn now to maternal education. Figure 1.2 shows a striking difference in the 

evolution of the maternal role, depending on the child’s gender. While the maternal role has 

remained quite constant for daughters (at around 0.2), it displays a clear downward trend 

for sons, accelerating for the 1950-54 and following cohorts. The coefficient of maternal 

education for sons has dropped from 0.20 to 0.05 in the time period considered. Does 

maternal education have a larger effect on the education of sons or on the education of 

daughters? For cohorts born before 1950, the mother’s education has an indistinguishable 

effect on sons and daughters. However, for the children born in the 1950s or afterward, the 

mother’s education has played a bigger role in the educational attainment of daughters than 

on the attainment of sons. Define now maternal specialization (on daughters) as the 

difference between the coefficients on daughters and sons. Then figure 1.2 features 

increasing maternal specialization for all cohorts born after 1955. Note that for the cohorts 

born in the 1960s, there is a significant degree of maternal specialization (at the usual 

significance levels). Taken together, figures 1.1 and 1.2, point to a situation of (same) 

gender specialization within American households for the cohorts born after 1955. 

 

Figure 1.3 contains the estimated intercepts, which take values around nine (years of 

education), which can be interpreted as the years of compulsory education.11 It is worth 

pointing out that the estimated intercepts are higher for men than for women, which 

suggests that the intercept also captures differences in the perceived returns to schooling for 

men and women.  

 

The appendix contains sensitivity analysis of these results. We re-estimate again the same 

regressions but on a sample containing only those individuals who were at least thirty years 

old at the time of the interview. In general, the two earlier findings are confirmed. 

 

3 Estimation of gender specialization patterns 

                                                   
11 Acemoglu and Angrist (2000) use changes in compulsory laws to estimate the private and social 
returns to schooling in the US. 
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This section discusses the empirical evidence on the consequences of ignoring unobserved ability. 

We also provide a simple model, where unobserved ability is explicitly considered, and derive 

estimators of the effects of parental education on the attainment of children that are robust to 

unobserved ability. 

 

3.1 Unobserved ability 

 

The literature on family background and educational attainment has provided abundant evidence 

supporting that the estimators for parental education in the above regressions are likely to be biased. 

Behrman and Rosenzweig (2002) point out that to the extent that ability is genetically transmitted 

and not accounted for in the regression, two types of bias affect least-squares estimates of the 

effects of parental education on educational attainment. Having a highly educated mother is 

associated to being high ability for two reasons. First, a high-education mother is likely to signal a 

high-ability mother, and hence, a high-ability child through genetic transmission (ability bias). On 

top of that, a high-education mother is likely to have married a high ability man. Again, genetic 

transmission of ability makes it more likely that the child is high ability (marital sorting bias). 

 

Using data on identical twins, Behrman and Rosenzweig (2002) propose a within-twin estimator 

that allows for an unbiased estimation of the effect of maternal education in the presence of 

unobserved ability.12 They conclude that maternal education has virtually no effect on children’s 

educational attainment.13 Their interpretation is that despite the benefits from being born to a more 

educated mother, given that education and labor force participation are positively correlated, it is 

likely that a more educated mother will spend more time working (outside the home), and the two 

effects may offset each other. Their results also suggest that OLS estimates are substantially 

upwardly biased. 

 

                                                   
12 Their dataset contains 424 female (identical) twins and 244 male (identical) twins born in Minnesota 
between 1936 and 1955. 
13 Unfortunately they do not report the results separately by gender of the children. Antonovics and 
Goldberger (2003) point out some problems in data construction in Behrman and Rosenzweig (2002) 
and redo the analysis. The conclusion that paternal education plays a larger role than maternal education 
remains unchanged. 
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We lack any information that can be used to control for unobserved ability in our dataset so our 

earlier OLS estimates are possibly biased for the reasons outlined above. However, in this section 

we provide an estimator of the gender differences in the effects of the education of each parent that 

is consistent even in the presence of unobserved ability. 

 

3.2 A simple model 

 

An important lesson from the literature on educational attainment and family background is that 

unobserved ability cannot be ignored when estimating the effects of parental education. To be 

explicit about the role of unobserved ability, we construct a simple model and use it to derive 

consistent estimators of the gender differences of the effects of parental education. The model 

provides a structural interpretation for the regressions reported in the previous section.  

 

We have in mind a setup where each individual, say in her teens, chooses her total years of 

education. Her choice depends on her ability and her family’s income, as well as other family 

characteristics. In addition, her choice and the choices of all individuals in the same cohort are also 

affected by features of the macroeconomic environment, such as the returns to schooling and the 

returns to alternative uses of time. 

 

Parental education has two main functions. First, it is a determinant of family income, which is an 

important input in ability formation. Children born in families with high income receive better early 

education and better health care. Parental education also determines the child’s preferences over 

education, for instance by affecting their personal goals and aspirations. In this process, it is 

possible that gender effects are present. That is to say, it may be that a female child who is raised in 

a household where only the mother is college educated is more likely to want to get a college degree 

herself than if she grew up in a household where only the father was college educated. In other 

words, the exact distribution of education over the parents may matter in shaping children’s 

preferences over education, and hence, the educational choices of male and female children. 

 

Let us now introduce some notation. Let the family background of a generic individual i be 

summarized by the years of education and ability levels of each parent, as well as household income 

Ii. Let the father’s years of education and ability level be denoted by (yp,i, hp,i). Analogously, the 
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mother characteristics are given by (ym,i, hm,i).14 In short, an individual’s family background is given 

by (yp,i, hp,i, ym,i, hm,i, Ii). 

 

We assume that children inherit some ability from their parents according to 

 

, , .i p p i m m ih b h b h= +  

 

We think of this transmission as being mainly biological. Thus, we assume it is invariant across 

genders and birth cohorts. 

 

Individual education outcomes are supposed to depend on parental education (yp,i, ym,i), family 

income (Ii) and own ability (hi). As argued, parental education can be interpreted as shaping 

children’s preferences over education. An alternative interpretation is that parents can increase the 

ability of their children by spending time with them and the productivity of this investment may 

increase in their levels of education. Bernal (2006) follows this route.15  

 

Family income also affects educational attainment. A new wave of research in labor economics 

suggests it is during childhood that family income plays the key role in (total) educational 

attainment (Keane and Wolpin, 2001, and Cameron and Heckman, 2001). We allow for family 

income to have asymmetric effects on the attainment of children.  

 

Hence, the years of education of an individual i, born in cohort t, of gender g = s, d are given by 

 
, , , ,

0 , , (3)g t g t g t g t
i p p i p m i I i i iy y y I h uβ β β β= + + + + +  

 

where ui is an idiosyncratic shock. Individual heterogeneity in educational attainment thus results 

from differences in family background, differences in unobserved ability and different values of 

idiosyncratic shock ui. 

                                                   
14 We shall use subindex p to denote paternal variables. Similarly, subindex m will denote maternal 
variables. 
15 Her paper also contains an excellent review of the literature. To read more on the determinants of 
ability see also Cameron and Heckman (2001). 
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3.3 Estimation 

 

Equation (3) provides an interpretation to the coefficients of regressions (1) and (2). In particular, 

observe that in our model the coefficients of parental education may vary across cohorts for a 

number of reasons. For instance, it may be because of differences across cohorts in the mapping 

from parental education to the child’s preferences over education. This provides interpretations for 

why our earlier (possibly biased) OLS estimates of regressions (1) and (2) changed across cohorts. 

 

In the estimation of the equation (3), individual ability and family income are unobserved.16 Hence, 

these unobserved terms are lodged in the error term when we estimate this equation.  

 

Let us now derive estimators of the effect of parental education that are consistent in the presence of 

unobserved ability. It is plausible that some decades ago families invested more heavily in the 

education of their male children, given that women tended to stay at home. This situation has 

changed radically in recent times.  

 

Assuming that the family backgrounds of boys and girls are drawn from the same population 

distribution, the probability limit of the OLS estimator of equation (3) is given by 

 

( ) ( ),)'()'()'()'(ˆ ,1,,
mmtppt

tg
Itttt

tgtg bhXEbhXEIXEXXE +++= − βββ  

 

where βg,t = (β0
g,t , βp

g,t , βm
g,t ), and Xt = (1, yp,t, ym,t) is a random sample of parental education from 

the population distribution of cohort t.  

 

As already argued, identification of βs,t, the effect of parental education on the educational 

attainment of children is not feasible with the available data. Hence, we shall remain silent about the 

levels or time trends in figures 1.1 and 1.2. However, the previous result states that we can identify 

gender-differential effects of each parent’s education under the assumptions discussed above.  

                                                   
16 We have some proxies for family income, for instance family size and location, but these are only 
crude measures of family income in the relevant time period. 
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However, we note that the (probability limit of the) difference between the effect of parental 

education for sons and daughters is given by 

 

( )( ) ).'()'(ˆˆ 1,,,,,,
tttt

td
I

ts
I

tdtstdts IXEXXE −−+−=− ββββββ  

 

The first term is the difference between the direct effect of parental education on the educational 

attainment of sons and daughters, and the second term is the probably asymmetric effect of 

household income for sons and daughters.  

 

We define maternal specialization (on daughters) as the difference between the coefficient of 

maternal education on daughters relative to sons, that is,  

 
, , .d t s t

t m mMS β β= −  

 

Analogously, we define paternal specialization (on sons) as 

 
, , .s t d t

t p pPS β β= −  

 

When both MS and PS are positive we shall say that households display gender specialization. In 

this case, maternal education influences the attainment of daughters more than the attainment of 

sons and, at the same time, paternal education has a greater influence on the attainment of sons than 

on the attainment of daughters. 

 

Under the assumption that family income has symmetric effects on the educational attainment of 

sons and daughters, our estimators identify gender specialization of fathers and mothers. However, 

if educational investments are biased toward boys or girls, then the difference estimator delivers 

mixed information on gender specialization.  

 

Currently the enrolment of girls in US colleges is higher than that of male students, which suggests 
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that there is no gender asymmetry in investment patterns, that is, td
I

ts
I

,, ββ = . However, this has not 

always been the case. It is quite likely that in the past families discriminated against daughters. In 

that case, td
I

ts
I

,, ββ > , which would bias our estimators of gender specialization. We shall later 

come back to this important point.  

 

Let us now give another look at our estimates and estimate paternal and maternal specialization for 

each cohort. Figure 1.4 plots the evolution of gender specialization across the different cohorts. 

Two features stand out: The sharp increase in maternal specialization for the cohorts born since 

1955 and the relatively constant degree of paternal specialization across all cohorts. The analysis in 

this section has shown that these two results are not likely to be driven by the inability to control for 

unobserved ability, at least for the most recent cohorts when unobserved income is unlikely to have 

biased our estimates. The next section provides our interpretation of the changes over time in 

gender specialization. 

 

4 Asymmetric effects of unobserved income 

 

As argued in the previous section, our estimators of gender specialization rely on two assumptions. 

The first one is that the genetic transmission of ability from parents to children is symmetric for 

sons and daughters. Since this process is largely determined by biology, the assumption seems 

highly plausible. The second assumption that we have maintained in the previous section is that 

unobserved increases in income have the same effect on the educational attainment of sons and 

daughters. This second assumption is more controversial. In fact it is quite plausible that, in the 

cohorts born at the beginning of the twentieth century, male children were favored by their parents 

in educational investments. It is also quite likely that this gender-asymmetric effect of income has 

been greatly reduced over the course of the century. Informal evidence suggests that it has virtually 

disappeared for the most recent cohorts (in the US). This hunch is supported by the fact that, in the 

last few years, the majority of new students enrolled in US colleges have been female.  

 

Our interpretation of the previous results is the following. We believe that both parental and 

maternal specialization may have been present throughout the whole period of our analysis. 

Extensive evidence in psychology suggests that fathers are role models for sons while mothers are 
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role models for daughters.  

 

The reason why we did not find maternal specification for the earlier cohorts may be that those 

cohorts were characterized by gender-asymmetric investment patterns in the education of children. 

Given that female labor force participation was quite low it was more profitable to invest more 

heavily in the education of sons. As argued earlier, this would have biased downward our estimator 

of maternal specialization. As social attitudes changed, the gender asymmetry would have vanished 

until having virtually disappeared for the cohorts born around 1970. 

 

The remainder of this section provides two additional pieces of evidence in support of this 

interpretation. The first one is based on differences in decision-making in households where the 

mother is employed outside the home. The second one analyzes a natural experiment. During World 

War II there was a temporary surge in the labor force participation of American mothers. According 

to our conjecture, this would have lead to a temporary surge in maternal specialization for the 

cohorts affected. 

 

4.1 Maternal employment and intra-household bargaining 

 

We think it is possible that families with a working mother had a much lower gender bias in the 

educational investments on their children. The reason being that wage-earning mothers would have 

had greater bargaining power in their households that would have translated in a more equal 

treatment of sons and daughters regarding the household educational investments. In contrast in 

more traditional families, where the mother stayed at home, the decision maker would have been 

the father, which might have introduced a bias against educational investment in daughters, 

according to our hypothesis. Consequently, we expect to find sharper estimates of gender 

specialization in the sub-sample of families with working mothers.  

 

Specifically, we use a question that the GSS included for a limited number of waves: ”Did your 

mother work at least one year after you were born and before you started first grade?”17 This 

question seems particularly relevant given that recent studies highlight the importance of the 

                                                   
17 This is variable MAWKBORN in the GSS codebook. This variable has been used also by Fernandez, 
Fogli and Olivetti (2002). All respondents were born after World War II. 
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mother-child interactions at very early ages. We are also aware of the potential selection bias into 

maternal employment. In that respect we note that we allow for gender specialization patterns to 

differ across the two types of families.  

 

Suppose there are two types of households, indexed by w = 0, 1. In households with w = 1, the 

mother is employed. In households with w = 0, the mother is not employed. Ideally, we would like 

to carry out the estimation allowing for heterogeneous coefficients by mother’s work status and by 

birth cohort. Unfortunately, we do not have enough observations to do that and we need to impose 

restrictions on the coefficients. We introduce cohort dummies but assume that parental education 

coefficients do not differ by birth cohort. We only use individuals born after 1950 in the estimation. 

More specifically, the model we estimate is 

 
, , ,

0 , , (4)g t g w g w
i p p i p m i Z i iy y y Iβ β β β ε= + + + +  

 

Let us adapt now the previous estimators of paternal and maternal specialization to incorporate 

differences in maternal work status. Respectively,  
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where w = 0 indicates that the mother did not work (outside the home) and the opposite for w = 1. It 

is easy to see that these estimators are consistent under the assumption of a common distribution for 

the four subsamples (g,w) ∈ {s, d}×{0, 1}.  

 

It is important to note that we are not assuming that, for a given gender, individuals with a working 

mother and with a non-working mother were sampled from the same distribution.18 

 

Let us proceed now to the estimation of model (4). In this case estimating the model jointly for both 

types of households is more convenient. To do so, it will be useful to define a female dummy 

variable, Femi, which takes value 1 when individual i is a female (and zero otherwise) and dummy 
                                                   
18 Bernal (2006) provides convincing evidence against this assumption. 
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variable wi, which takes value 1 when the mother was employed. We can now rewrite (4) as  

 

0, 0,

,

,

( )
( )

( ) .

i t t i

p p i p i p i i p i

m m i m i m i i m i i i

y c d Fem
c d Fem e w f Fem w y
c d Fem e w f Fem w y Zβ ε>

= +
+ + + +

+ + + + + +

 

 

It is easy to see that the parameters of interest for the estimation of parental gender specialization 

are 

 

0 1

0 1

,

, .
w p w p p
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Table 4.1 presents our estimates of the regression parameters and table 4.2 reports the estimated 

values for parental gender specialization for each type of household. We find that 
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that is, when the mother works both paternal specialization and maternal specialization increase 

substantially (duplicate or triplicate). In table 4.2 we also report the results of a number of 

significance tests. Using F-tests, we test (separately) the following null hypotheses: MSw=0 = 0,  

MS w=1 = 0, PS w=0 = 0 and PS w=1 = 0. 

 

We find significant paternal specialization (on sons) and maternal specialization (on daughters) for 

families with working mothers (at the usual 5% significance level). However, we do not find 

significant gender specialization in more traditional families where mothers are not employed.19 

This provides supportive evidence for our conjecture that gender specialization may have been 

present for cohorts born before 1955 as well. 

                                                   
19 As sensitivity analysis, we have also estimated our model on more homogeneous subsamples, born in 
the same 5-year cohort. We also find evidence of gender specialization in families with a working 
mother, although the evidence is weaker due to the smaller number of observations. 
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4.2 Maternal employment during World War II 

 

This section extends the analysis back to all cohorts born since 1910 and discusses instances of 

gender specialization present in the literature. The interest of this exercise is that it incorporates a 

temporary (and exogenous) surge in maternal employment around World War II. We expect 

maternal employment to increase temporarily for the children that were growing up during the 

event. 

 

We proceed as before and summarize our results in tables 5.1 and 5.2, which extend tables 3.1 and 

3.2. Figure 2.4 plots the evolution of parental gender specialization for all cohorts born between 

1910 and 1969.  

 

Over the longer horizon, we again find a relatively constant (small) degree of paternal specialization. 

Regarding maternal education, we note the existence of two episodes of maternal specialization: for 

cohorts born after 1955 and for cohorts born in 1930-34.20  

 

Notice that the children born in cohort 1930-34 were roughly age 10 during World War II. 

Acemoglu, Autor and Lyle (2004) report that as a result of World War II American women entered 

the labor market in large numbers but this effect was just a temporary phenomenon. Five years after 

the War, the fraction of women in the labor market was back at its pre-war levels. The temporary 

increase in maternal specialization in figure 2.4 is consistent with our prediction. The increase in the 

number of families with working mothers (whose intrahousehold bargaining power had increased) 

would have temporarily mitigated the gender bias in educational investments and, as a result, would 

have allowed us to identify more sharply the true degrees of gender specialization. 

 

5 Concluding Remarks 

 

A recent trend in Economics takes households as the unit of analysis in the hope of enhancing our 

understanding of several important economic issues. Progress in this area requires enhancing our 
                                                   
20 For the cohorts born in 1910-19, maternal specialization is also noticeable. We ignore this fact 
because of the small number of individual observations for this cohort. 
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knowledge of human capital production in households. In particular, what are the effects of 

increasing parental education on the educational attainment of children? Do these effects depend on 

whose parent is obtaining more education? 

 

This paper has attempted to address the latter question by analyzing the experience of the cohorts 

born from 1910 to 1970. This period, especially since World War II, has witnessed profound 

changes in the time allocation of households with the spectacular increase in the labor force 

participation of married women (with children). 

 

We have introduced two concepts of gender specialization in households and provided consistent 

estimators. Given the data restrictions our estimators can only identify the differential effect of 

parental education on the attainment of male and female children. In this respect our analysis 

complements a large literature that studies the effects of parental education but does not consider 

different roles of paternal and maternal education.  

 

Our estimates show that paternal specialization (on sons) has been present in all cohorts since 1910. 

However, maternal specialization (on daughters) seems to have appeared only for cohorts born after 

1955. We interpret these results as supporting the view that fathers are more important role models 

for sons than for daughters and, conversely, mothers are a more important reference for daughters 

than for sons. 

 

We have reasons to believe that both types of gender specialization may have been present all along, 

for cohorts born since 1910. Our argument is based on the effects of unobserved income on our 

estimators of gender specialization. Earlier cohorts might have experienced asymmetric educational 

investment patterns that would have discriminated against daughters, a situation virtually 

non-existent nowadays. In this respect, we believe that the estimates of gender specialization for the 

most recent cohorts are more trustworthy. To support this interpretation we have analyzed 

differences in gender specialization between two types of families: those with working mothers and 

those with non-working mothers. We have maintained the assumption that families with working 

mothers are characterized by smaller gender biases in the educational investment of children, due to 

the greater intra-household bargaining power of wage-earning mothers. We find that maternal (and 

paternal) specialization are present in families with working mothers but do not find it in the more 
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traditional type of families. Additional evidence for our interpretation that gender specialization 

may have been present in households all along comes from analyzing the temporary surge in 

maternal employment in the US during World War II.  

 

We are also aware that these pieces of evidence offer only partial confirmation of our interpretation. 

A more conclusive analysis would benefit from measures of family income for the families in all 

the cohorts analyzed. In that case, the bias introduced by asymmetric uses of family income in sons 

and daughters could be eliminated, which would surely clarify the analysis. We believe that our 

strategy may prove useful to the analysis of other questions with a long-run focus that face similar 

data constraints. 
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Appendix 

 

A  Sensitivity Analysis 
 
This section addresses some concerns about the robustness of the results reported above. Let us deal 
with them one by one.  
 
A.1  Data censoring 
 
We may be concerned that the drop in the weight of maternal education on sons’s attainment might 
be the result of systematic differences in the age at interview of the respondents.  
 
More specifically, the average age at the time of interview falls with the year of birth (see tables 1.1 
and 1.2), increasing the possibility of “data censoring”. That is, some individuals might have been 
interviewed before they completed their desired years of education. Coupled with the increasing 
average educational attainment of both parents throughout the time period considered, this aspect of 
the data collection might lead to artificially low estimated coefficients on parental education for the 
latest cohorts.  
 
Tables 6.1 and 6.2 provide descriptive statistics for the sample of individuals of age 30 or above at 
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the time of the interview. In order to assess the severity of the censoring problem we carry out the 
analysis using the subsample of individuals who were at least 30 years old at the time of the 
interview. Tables 7.1 and 7.2 present the results. Recall that in this sample the estimates have larger 
standard errors due to the lower number of observations, quite substantial for the cohorts born from 
1955 onward (see tables 2.1 and 2.2).  
 
The earlier results are largely confirmed. Figure 2.1 confirms our previous finding about the father’s 
role. The father’s education plays a larger role in the attainment of sons than in the attainment of 
daughters. On top of that, we find an upward trend in the father’s coefficient, although for the 
current sample the increase is substantially larger on sons than on daughters.  
 
Let us now turn to the mother’s role. As figure 2.2 confirms, the maternal role is roughly constant 
for daughters but dramatically decreasing for sons, creating a gender gap for the cohorts born after 
1955.  
 
A final argument that plays down the severity of the potential censoring problem is as follows. If 
data censoring were the driving reason behind our finding in the drop in the maternal role for sons, 
by the same argument, we should also find a similar drop in the paternal role too. However, the 
father’s education in fact increases for the latest cohorts. 
 
 
A.2  Stagnation in the average educational attainment 
 
We may also be worried that the gender asymmetry that we found in the evolution of the maternal 
role for the cohorts born from the 1950s and onward is simply reflecting the trends in the average 
cohort attainment. More specifically, recall from tables 1.1 and 1.2 that the average (by cohort) 
years of education stagnated for the cohorts born in the 1950s. In addition, while the average only 
slowed down for women, it actually decreased for men. If we combine this fact with the on-trend 
growth in the educational attainment of the mothers of these cohorts, we might suspect that this is 
the origin of the gender asymmetric change in the maternal role. In this case, our findings should 
not be interpreted as changes in parental roles because they would not be the result of 
intra-household ties between parents and children, but rather the result of averages, that are totally 
unrelated to family ties.  
 
However, this argument faces a serious objection. As can be seen in tables 1.1 and 1.2, the average 
years of paternal education have increased monotonically for all cohorts (just like the years of 
maternal education). As a result, the slowdown experienced by the cohorts born during the 1950s 
should have also given rise to a gender asymmetry in the evolution of the father’s role. That is, the 
coefficient on the father’s education should have dropped for sons while being non-decreasing for 
daughters. However, figure 1.1 shows that this was not the case. 
 
B  Chronology of female labor force participation 
 
This section aims at providing some background about when married women entered the labor 
market. We report two measures widely used in the literature: labor force participation rates and 
average hours worked (outside the home). As we shall see, both measures suggest the same timing 
of events. For our purposes, we wish to focus on younger wives (in the age bracket 25-34) since 
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they are more likely to have young children.  
 
Goldin (1990) has studied the evolution of female labor force participation in the United States. She 
concludes that the labor force participation of married women started to increase from 1920 and 
accelerated in the 1940s and beyond. Her analysis also reveals that while the expansion from the 
1940’s to the 1960’s was driven by married women older than 35, from the 1960’s to the present, it 
was driven by the work of younger married women. Table 3.1 describes the evolution of the labor 
force participation rates for white married women in the age group 23-34, for a number of years.21 
Observe the impressive increase that took place during the 1960s and 1970s.  
 
Turning now to another measure of labor force participation, we borrow table 3.2 from McGrattan 
and Rogerson (1998).22 It contains the average weekly hours worked per person for married men 
and women in the 25-34 age bracket.23 
 
It is worth noting that the data reported in the table are the result of two effects: the weekly hours 
per worker and the fraction of workers in the population. That is, the data above are consistent both 
with an increase in the number of employed married women (extensive margin) and with a constant 
number of employed married women that increased their hours of work (intensive margin).  
 
In conclusion, work outside the house for married women with small children accelerated in 1960. 
Olivetti (2006) also makes this point and argues that it is the result of an increase in the returns to 
labor market experience for women.  
 
Observe also that married men’s labor force participation shows a slight decline over the time 
period considered, but it is very small relative to the changes in the labor force participation of 
married women. 

                                                   
21 This is a fragment of table 2.2 in Goldin (1990). 
22 The data has been constructed by the authors using a number of waves of the U.S. Census. See their 
appendix for more details and a website to access their dataset. 
23 Source: McGrattan and Rogerson (1998), table 5. 
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Figure 1.1: Marginal effect of paternal education
(plus/minus one std.dev.)
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Figure 1.2: Marginal effect of maternal education
(plus/minus one std.dev.)
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Figure 1.3: Intercept
(plus/minus one std.dev.)
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Figure 1.4: Gender Specialization
(plus/minus one std.dev.)
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Figure 2.1: Marginal effect of paternal education
(plus/minus one std.dev.)
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Figure 2.2: Marginal effect of maternal education
(plus/minus one std.dev.)
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Figure 2.3: Intercept
(plus/minus one std.dev.)
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Figure 2.4: Gender Specialization
(plus/minus one std.dev.)
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