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In the U.S., there is evidence of a Trivers–Willard (T–W) effect in educational attainment, 
such that the sons of high status fathers attain more education than the daughters, and 
the daughters of low status fathers attain more education than the sons. This paper seeks 
to uncover the mechanisms by which this T–W effect occurs. Data are from the High 
School and Beyond Study by the U.S. National Center for Education Statistics. Results 
show that the T–W effect is not a result of the fact that fathers are less likely to be present 
in the homes of children of low status fathers. Other results show that the sons of high 
status fathers are more likely than daughters to be sent to private high school, whereas 
the daughters of low status fathers are more likely than sons to be sent to private high 
school. These parental investments pay off, as the sex gap in academic grade point 
averages (GPAs) (favoring women) is narrower for the children of high status fathers than 
the children of low status fathers. In turn, academic GPA in high school helps explain 
the T–W effect in educational attainment. Parental non-financial investment as measured 
by student academic expectations as sophomores in high school also helps explain 
why the sons of high status fathers obtain higher degrees than the daughters. Together, 
these two factors: student’s academic GPA in high school and his/her expectations of 
educational attainment, fully explain the T–W effect in educational attainment in the U.S.

Keywords: Trivers–Willard, education, parental investment, evolutionary psychology, evolutionary sociology

inTrODUcTiOn

The Trivers–Willard (henceforth T–W) hypothesis predicts mothers in good condition will invest 
more in sons, whereas mothers in poorer condition will invest more in daughters (Trivers, 1972; 
Trivers and Willard, 1973). Investment can be in utero and manifest in sex ratios at birth, or manifest 
in parental investments after birth. Applied to sex ratios, the T–W hypothesis has garnered empirical 
support from tests of a number of species, including humans, e.g., see reviews in Cameron (2004), 
Lazarus (2002), and Cronk (2007), particularly when condition of the mother is measured close to 
the time of conception.

Trivers and Willard (1973) further note that “the model can be applied to humans differentiated 
on a socioeconomic scale, as long as the reproductive success of a male at the upper end of the 
scale exceeds his sister’s, while that of a female at the lower end of the scale exceeds her brother’s.” 
This suggests that in a stratified society high status mothers will invest more in male offspring, 
and low status mothers will invest more in female offspring. This is the strategy that will maximize 
reproductive success, given that in a stratified society, the children of high status mothers are likely 
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to remain high status, whereas the children of low status mothers 
are likely to remain low status. A high status man can expect to 
produce more children than a high status woman, whereas a low 
status woman can expect to produce more offspring than a low 
status man.

There is evidence that if status is measured as personal income, 
in contemporary industrialized (and stratified) societies high 
status men do have more children than high status women, and 
low status men have fewer children than low status women, on 
average. For example, in the U.S. and the UK, for men personal 
income is positively associated with number of offspring for men, 
whereas it is negatively associated with number of offspring for 
women (Hopcroft, 2006, 2015; Weeden et al., 2006; Nettle and 
Pollet, 2008; Huber et  al., 2010). In Sweden, both income and 
education are positively associated with number of offspring for 
men only and negatively associated with number of offspring for 
women (Fieder and Huber, 2007; Goodman and Koupil, 2010). 
In Norway, Lappegård and Rønsen (2013) find that both educa-
tion and income increase the probability of additional children 
for men only. In Finland, Nisén et  al. (2013) find more highly 
educated men have more children than highly educated women.

Given the greater reproductive success of high income men 
compared to high income women, and the greater reproductive 
success of low income women compared to high income women 
in the U.S., on average, we would expect the T–W hypothesis 
to apply. That is, we would expect high status families to invest 
more in their sons, and low status families to invest more in their 
daughters. In particular, given the results described above, we 
may expect that high status families want to ensure that their sons 
become high income, and low status families want to ensure that 
their daughters marry a high income man, because this is the 
strategy that in the U.S. maximizes reproductive success.

Yet parents can rarely ensure high incomes (or any other posi-
tive social outcome) for their children. Furthermore, there is no 
evolutionary or other reason to believe that they are consciously 
pursuing such outcomes in and of themselves. But we can well 
imagine that, on average, parents have evolved a psychology 
that leads them to want to invest in their children to help them 
succeed socially and economically, and this psychology is likely 
influenced by their own social position and their perception of 
environmental factors (Durante et al., 2015). Yet, previous tests of 
the T–W hypothesis examining investments in children at young 
ages have given null or mixed results (Freese and Powell, 1999; 
Keller et al., 2001; Beaulieu and Bugental, 2008; Schnettler, 2011).

In the U.S., the most important way parents help their children 
succeed socially and economically is by investing in their chil-
dren’s education. Unlike in other developed countries, in the U.S. 
responsibility for a child’s education lies primarily with the child’s 
parents and includes responsibility for choice of school and for 
paying the costs of tuition; so, investments in their children’s edu-
cation by parents can be substantial. Most parents are also aware 
of the importance of education for their children’s success, as 
education is an important predictor of economic and social out-
comes for individuals (Julian and Kominski, 2011; Hout, 2012). 
Given this, the T–W hypothesis predicts that high status parents 
will invest more in the education of their sons, whereas low status 
parents will invest more in the education of their daughters.

Indeed, if educational outcomes are examined, a T–W effect 
becomes clear. In the U.S., the sons of high status fathers attain 
more years of education and higher degrees than the daughters, 
whereas the daughters of low status fathers attain more years of 
education and higher degrees than the sons. This has been found 
in a variety of data sets for the U.S. for the period 1972–2000 
(Hopcroft, 2005) and the period 2000–2010 (Hopcroft and Martin, 
2014). Cox (2003) also found that parents in lower quartiles for 
parental net worth were more likely to have a daughter who is 
better educated than a son, whereas parents in the top quartile for 
parental net worth were more likely to have a son who is better 
educated than a daughter. These findings occur despite the fact 
that in the U.S. women now obtain more education then men do, 
on average. Women in general make up a larger proportion of 
university populations and earn more than half the higher level 
degrees granted by U.S. institutions and have done for the last 
20 years. For example, in 2010, females earned 60% of all Master’s 
degrees and 51% of all Doctorates in the U.S. (Aud et al., 2012).

Yet, while this T–W effect in educational attainment is entirely 
consistent with the differential investment predicted by the T–W 
hypothesis, it is unclear by what mechanisms these results come 
about. Most previous research on sex differences in educational 
outcomes by class of origin has not sought to test the T–W 
hypothesis and thus does not examine the interaction between 
parental status and child’s sex on educational attainment. Most 
recent research has focused on explaining the growing gender gap 
in high school and college completion, which now favors women 
[e.g., Buchmann and DiPrete (2006), Legewie and DiPrete (2012), 
Bertrand and Pan (2013), Autor et  al. (2015), and Fortin et  al. 
(2015)] For example, Autor et al. (2015) examine the interaction 
between family socioeconomic status (measured by an index of 
mother’s education, father presence, and marital status of parents) 
and a variety of educational and other outcomes for young boys 
and girls. Their results are consistent with T–W as they find that 
disadvantaged environments are more detrimental to boys than 
girls [see also Buchmann and DiPrete (2006) and Bertrand and 
Pan (2013)], although their focus on young people precludes an 
examination of sex differences at the highest levels of educational 
attainment, where the sons of high status fathers attain higher 
levels of education than the daughters.

There have been very few explicit tests of the T–W hypothesis 
as it relates to differential investment in the education of children 
in the U.S., and these have given mostly null results. Freese and 
Powell (1999) found no T–W effect in educational investments in 
children, such as saving money for college, use of private school, 
having educational objects in the home, talking to children 
about school, and monitoring of children’s behavior. Hopcroft 
and Martin (2014) found no T–W effect in whether a child last 
attended a public or private junior or high school, the amount 
of tuition paid at the child’s last college, and the amount of total 
educational loans obtained by the child.

One problem with the Freese and Powell (1999) study is with 
their measures of family social status. Their measures of family 
status were family income (measured as the total income earned 
by the family from all sources) and the highest education of the 
most highly educated parent. Yet, measures of family income and 
education do not adequately measure the social ranking of an 
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individual or a family in a stratified society that T–W likely has in 
mind. In particular, social ranking implies differential social pres-
tige, which measures of family income and measures of the most 
highly educated parent do not fully capture. It was because of the 
inadequacy of single measures of social status such as income 
and education that Blau et  al. (1967) initially developed the 
socioeconomic index (henceforth SEI) of social status, a measure 
that represents a composite of the average prestige and income for 
an occupation, along with the average education required for the 
occupation. We think that because it incorporates the important 
dimension of social prestige, for purposes of testing the T–W 
hypothesis the Duncan SEI measure is more appropriate than 
measures such as income and education, and this is the measure 
we use here and have used in the past (Hopcroft, 2005; Hopcroft 
and Martin, 2014).

In this paper, we use the socioeconomic status of the father’s 
occupation as the best single measure of family social status. This 
is not to say that mother’s socioeconomic status is unimportant 
for investment in children. But father’s occupational status is 
likely the best single measure of family social status, given that 
fathers are more likely to be employed full time than mothers 
(and were so at the time our data were collected). Furthermore, if 
the mother is employed full time, her occupational status is typi-
cally similar to the father’s occupational status, given educational 
homogamy in marriage markets (Kalmijn, 1998). Having two 
high status money earners in the family does not increase the 
family’s overall social status beyond that afforded by the earner 
with the highest status occupation. Because not all fathers are 
present in the household, and it is likely that the absence of a 
father has a particularly adverse effect on boys (Buchmann and 
DiPrete, 2006; Autor et al., 2015), we do measure and include a 
control for father presence in the home in high school as a predic-
tor of educational attainment.

To measure differential parental investment, we use 
measures of the financial and non-financial ways that parents 
invest in their children’s education. Financial investments 
include whether  the  child was sent to a private or public high 
school; whether the child was sent to a public or private college; 
the selectivity of the child’s first college; the extent of the child’s 
employment in high school; and how much the child saved from 
their earnings to pay for college.

Non-financial investment measures include whether the child 
has a dedicated space in the home to study; and whether the 
father was present in the home. Father presence is often treated 
as a measure of family socioeconomic status [e.g., Buchmann and 
DiPrete (2006) and Autor et al. (2015)]. Yet, the choice of mothers 
not to marry or to divorce their husbands can also be seen as an 
investment by mothers in their children, given that if the father is 
elsewhere his investments in his children are likely diminished. 
We also use child’s educational expectations as a sophomore in 
high school (how much education the child expected to attain) 
as a measure of non-financial investment in children. We assume 
a child’s expectations in high school largely reflect family expec-
tations, which further reflect family encouragement (or lack of 
encouragement) for the child’s education.

We also examine the effects of child’s academic ability on 
educational attainment, and whether this can account for the 

observed T–W effect in educational attainment. It is possible 
that the sons of high status men get more education than the 
daughters because they are more academically capable; and it 
is also possible that the daughters of low status men get more 
education than the sons because they are more academically 
capable. Student ability measures include the child’s PSAT Math 
(a test administered to high school sophomores in the U.S.) 
scores as a proxy for IQ; the academic intensity of the child’s 
high school program; and the child’s high school academic grade 
point average (GPA).

DaTa anD MeasUres

The data come from the High School and Beyond (henceforth 
HS&B) study, which was sponsored by the U.S. Department of 
Education’s National Center for Education Statistics (NCES). The 
base-year survey was conducted in the spring term of 1980 using 
a national probability sample of 1015 secondary schools (includ-
ing private and religious schools) as the first units of selection. 
In the second stage, up to 36 seniors and 36 sophomores were 
selected in each school. A variety of information was collected 
about students, including details on their high school program 
of study, test scores, and grades. In addition, data were collected 
from teachers, principals, and parents to better understand the 
school and home contexts.

The HS&B sophomore and senior cohorts were surveyed again 
in 1982, 1984, and 1986; the sophomore cohort was also surveyed 
in 1992. It is the data on the sophomore cohort in 1992 that is used 
here. The unweighted response rate at the baseline school level 
was 70%. Case weights were adjusted for non-response at each 
level and for each round, and the 1992 case weight is included 
in the analyses shown here. The data were analyzed with SAS 
9.2 using OLS, ordered probit or logistic regression analyses as 
appropriate.

Ordered probit models were used when the dependent 
variable consisted of an ordered categorical variable (e.g., highest 
degree). These models assume an underlying continuum to the 
ordinal-dependent variable and estimate threshold levels of this 
continuum, along with parameters for each of the independent 
variables. The specification used here was

 T zn n n
* = +β′ ε  

where Tn
* = latent and continuous measure of highest degree of 

respondent, zn = a vector of explanatory variables describing the 
respondent, β is a vector of parameters to be estimated, and εn = a 
random error term.

The observed and coded highest degree Tn, is determined from 
the model as follows.
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The μi in the above equation represents the thresholds 
 estimated in the analysis, along with the parameter vector β. The 
thresholds give cutoffs for predicted values of the dependent 
variable and allow one to predict dependent variable values for 
specific values of the independent variables.

Elements of the parameter vector β can be interpreted much 
as slopes in a multiple regression analysis, with positive signs on 
the parameters indicating a positive relationship between that 
variable and the dependent variable. The relationship between the 
latent, continuous measure of highest degree Tn

*  and the observed 
highest degree, Tn may be depicted as follows:

The parameters of the model produced by SAS can be used 
to predict the Z-score of the probability of the highest ordered 
outcome. For more information on this model, see Greene 
(2000).

Logistic regression assumes a binary outcome y (e.g., father 
present in home), and here it takes the form as follows:

 

Log  Sex

Father’s SEI Age
Race

y yp p/ 1 0 1

2 3

4 5

−( )



 = +

+ +
+ +

β β

β β
β β SSex Father’s SEI×  

The slopes (β) can be interpreted much as slopes in a multiple 
regression analysis, with positive signs on the parameters indicat-
ing a positive relationship between that variable and the depend-
ent variable. The parameters of the model produced by SAS can 
be used to predict the log odds of the outcome in question.

MeasUres

educational attainment
Highest Degree: coded graduate/professional degree  =  3, bach-
elor’s degree = 2, certificate or associates degree = 1, high school 
or less = 0. This was measured in the 1992 wave of the survey, 
when the respondents ranged in age from 25 to 32 and had a mean 
age of 28. Most of the respondents would have completed their 
education by this age. Although there is very little differentiation 
of respondents by age in the data set, in the analyses age was 
controlled.

Family Measures
Father’s occupational status: this is the status of the father’s occu-
pation when the child was in high school in 1980, coded using 
Duncan SEI scores (Blau et  al., 1967). We use this measure as 
the best available single measure of family social status, for the 
reasons detailed above. This study uses the transformation from 
occupation codes to Duncan SEI codes given in Levinsohn et al. 
(1978), given that these are appropriate for the time period in 

which the data were collected. The values of this variable range 
from a low of 7.33 to a high of 70.21 in this dataset.

It would be useful to know the number of siblings a student 
has. Unfortunately, the 1992 wave of the data set only contains 
the variable Siblings in Household: coded as yes = 1, no = 0, and 
thus is less useful as a control for family size. In the following 
analyses, this variable was not included (including the variable 
did not change the majority of results reported below).

Race is coded as white = 1, non-white = 0.

Financial investment Measures
• Private or Public High School: Coded private (includes 

Catholic) = 1, public = 0.
• Selectivity of first college: Coded highly selective  =  3, selec-

tive = 2, non-selective = 1, open Door = 0.
• Public or Private college (first college): Coded private 2/4 year 

college = 1, public 2/4 year college = 0.
• Extent of Employment in High School: Coded 15  + Hours 

work = 3, <15 h worked = 2, never employed prior to 1981 = 1, 
never worked = 0.

• Proportion saved for college from high school work: Coded 
almost all = 2, over half = 1, little to some = 0.

non-Financial investment Measures
• Educational Expectations in 1980: coded as graduate/profes-

sional degree = 5, bachelor’s degree = 4, associate’s degree = 3, 
postsecondary vocational degree = 2, high school or less = 1, 
do not know  =  0. The question was phrased as follows: “as 
things stand now, how far do you expect to get?”

• Have specific place in the home to study: coded have = 1, have 
not = 0.

This is a measure of family support for student academic 
achievement.

• Father present in household: Coded 1 = yes. The presence of a 
biological father in the home may encourage/support the edu-
cational aspirations of sons in particular. There is evidence that 
father absence is particularly harmful for boys (Buchmann and 
DiPrete, 2006; Autor et al., 2015). This is based on the answer 
to the question “Which of the following people live in the same 
household with you? Father?” The next questions specifically 
asks about a step- or foster-father’s presence so the question 
on father presence should be regarded as a measure of whether 
the son has a biological father in the household.

student ability Measures
• PSATMath scores = Coded as actual scores.

Quantitative scores on the PSAT (Preliminary Scholastic 
Aptitude Test) were highly correlated with measured IQ in 
this time period (Aliotti et al., 1975). So, this measure can be 
considered a proxy for student IQ.

• Academic Intensity of High School Program: coded with range 
0–5 with most intense = 5. A score of the academic intensity 
of the student’s high school program, as determined by 
the NCES.

• High School Academic GPA = Coded as actual GPA. This is the 
student’s overall GPA in academic classes only.
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TaBle 1 | Descriptive statistics for all variables, high school, and beyond 
1992.

Variable N Mean sD

Highest degree 13,035 0.724 1.027
Sex (male = 1) 14,689 0.495 0.500
Father’s SEI 12,274 41.113 22.555
Age (1992) 14,663 28.343 0.623
Race (white = 1) 14,624 0.624 0.484
Attend private high school 14,689 0.210 0.408
Extent of HS employment 13,450 2.065 1.145
Amt. of money saved 10,336 1.735 0.593
Attend selective college 8117 0.759 0.715
Attend private college 8003 0.215 0.411
Father present 13,644 0.735 0.441
Educational expectations 13,123 1.964 1.506
PSAT Math scores 3384 44.067 11.208
Academic intensity of HS program 13,328 2.271 1.507
HS academic GPA 12,878 2.271 0.837
Have study place 12,030 0.487 0.500

TaBle 2 | Ordered probit and logistic regression parameter estimates, with dependent variables highest degree and measures of parental financial 
support.

1
highest degree

2
highest degree

3
attend  

private hs

4
extent of 

employed in hs

5
amount of 

money saved 
for college

6
attend selective 

college

7
attend private 

college

Independent variables/parameters
Intercept-1 7.768*** (0.040) 6.691*** (0.043) 7.186*** (0.115) −2.446*** (0.034) −2.510*** (0.051) 4.168*** (0.052) 1.702*** (0.066)
Intercept-2 8.589*** (0.040) 7.525*** (0.043) −1.752*** (0.034) −1.976*** (0.051) 4.967*** (0.052)
Intercept-3 8.933*** (0.040) 7.877*** (0.043) −1.520*** (0.034) 6.522*** (0.052)
Sex (male = 1) −0.131*** (0.003) −0.134*** (0.003) −0.249*** (0.010) 0.330*** (0.003) 0.215*** (0.004) 0.201*** (0.004) 0.126*** (0.005)
Father’s SEI 0.014*** (0.00) 0.014*** (0.000) 0.018*** (0.000) 0.002*** (0.000) −0.007*** (0.000) 0.012*** (0.000) 0.004*** (0.000)
Age −0.358*** (0.000) −0.325*** (0.002) −0.374*** (0.004) 0.071*** (0.001) 0.128*** (0.002) −0.246*** (0.002) −0.104*** (0.002)
Race (white = 1) 0.329*** (0.001) 0.263*** (0.002) 0.467*** (0.006) 0.414*** (0.002) 0.016*** (0.003) 0.072*** (0.002) 0.180*** (0.003)
Father present (yes = 1) 0.290*** (0.002)
Sex × father’s SEI 0.002*** (0.000) 0.001*** (0.000) 0.004*** (0.000) −0.003*** (0.000) −0.001*** (0.000) −0.001*** (0.000) −0.001*** (0.000)
−2 Log likelihood 6,389,612.4 5,810,991.0 2,042,229.8 6,899,307.2 2,841,722.4 3,665,545.9 1,802,194.8
N 14,689 14,689 14,689 14,689 14,689 14,689 14,689

Bold significance the primary result.
*p < 0.05.
**p < 0.01.
***p < 0.001.
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resUlTs

Means and SDs for all variables are given in Table 1.
In the first part of the analysis, the original T–W effect in 

educational attainment is replicated, see the ordered probit 
analysis in Table 2 Column 1 and Figure 1. In Column 2, the 
same analysis is performed, this time including a control for 
father presence. Given the inclusion in all the models of the 
interaction term between sex and father’s status, the coefficient 
on the variable sex should be interpreted as the effect of sex for 
the children of men with zero status. Similarly, the coefficient on 
the variable father’s status should be interpreted as the effect of 
father’s status for those whose sex equals 0 (women), whereas 
the effect of father’s status for males (sex equals 1) is obtained 
by adding the coefficient on the variable father’s status to the 
coefficient on the interaction term. In this first model, the effect 

of sex is negative, showing that the sons of low status men obtain 
less education than the daughters. The coefficient for the variable 
SEI is positive, showing that the daughters of high status men 
obtain more education than the daughters of low status men. 
The interaction between sex and father’s status is positive and 
significant, showing that the sons of high status fathers obtain 
higher degrees than the daughters on average. This replicates 
findings previously reported for different data sets in Hopcroft 
(2005) and Hopcroft and Martin (2014).

Model 2 includes a control for the variable father presence in 
high school, and the coefficient for father’s presence shows that a 
father’s presence has a positive effect on degree attainment. The 
inclusion of this control reduces the size of the coefficient on the 
variable for the interaction between sex and SEI, but it remains 
positive and significant. This shows that the positive effect of 
father’s status on education remains significantly stronger for 
sons than for daughters, and this is not due to the greater likeli-
hood of father presence in the households of higher status men.

As the first step to understand the mechanisms involved 
in producing the T–W effect shown in Model 1, the different 
measures of financial investment, non-financial investment, and 
student ability are used as dependent variables, to see if the same 
T–W effect is seen in these measures. That is, these analyses can 
answer the questions: do the sons of high status fathers receive 
more financial investment, more non-financial investment, or 
have more ability than the daughters? Do the sons of low status 
fathers receive less financial investment, less non-financial invest-
ment, or have less ability than the daughters?

Financial investments
Results for the financial investment measures are given in Models 
3–7 of Table 2 and in Figures 2–6. Results of the logistic regression 
analysis of attendance at private high school given in column 3 of 
Table 2 show that that consistent with a T–W pattern of investment, 
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the sons of high status fathers are more likely than the daughters 
to attend private high school, whereas the daughters of low status 
fathers are more likely than the sons to go to private high school 
(see Figure 2). Results of the ordered probit analysis of extent of 
high school employment given in column 4 shows that both the 
sons of low status men and high status men are more likely than 
daughters to be extensively employed during high school, although 
the sex gap is smaller among the children of high status men (see 
Figure 3). This is also consistent with a T–W pattern of investment, 
as it suggests that the daughters of low status men and the sons of 
high status men are discouraged from extensive employment in 
high school by their parents. Results of the ordered probit analysis 
of amount of money saved for college given in column 5 shows that 

sons of both high and low status men save more money for college 
than the daughters, but the sex gap is smaller among the children of 
high status men (see Figure 4). This suggests that the sons of high 
status men are not encouraged to save as much money for college 
as the sons of low status men, a finding that is also consistent with a 
T–W effect. These results suggest that these three factors: attending 
a private high school, amount of employment in high school, and 
saving money from high school employment – may be part of the 
mechanism for the T–W effect in educational attainment. To test 
this, we included each of these factors in three separate analyses with 
highest degree attained as the dependent variables (analyses not 
shown). These analyses showed that each of these factors by itself did 
not substantially change the results described above – the coefficient 
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for the interaction between sex and father’s status remained positive 
and significant, and the coefficient for the variable sex remained 
negative. This result suggests that these factors by themselves do not 
explain the T–W effect in educational attainment in the U.S.

Other results from ordered probit analysis of attendance at 
selective college and the logistic regression of attendance at a pri-
vate college given in Table 2, in columns 6 and 7 and in Figures 5 
and 6, do not help explain the T–W effect in educational attain-
ment. Boys are more likely to go to selective colleges over all, and 
the sex gap is narrower among the children of high status men. 
Boys are more likely to attend private colleges over all, and the 
sex gap is narrower among the children of high status men. These 
results suggest that attending a more selective college or a private 
college does not fully explain why the sons of high status men 

get more education than the daughters, and the daughters of low 
status men get more education than the sons.

non-Financial investments
Table 3 gives the results of the analysis using the non-financial 
investment measures (see also Figures 7–9). As in Table 2, given 
the inclusion in all the models of the interaction term between 
sex and father’s status, the coefficient on the variable sex should 
be interpreted as the effect of sex for the children of men with 
zero status. Similarly, the coefficient on the variable father’s sta-
tus should be interpreted as the effect of father’s status for those 
whose sex equals 0 (women), whereas the effect of father’s status 
for males (sex equals 1) is obtained by adding the coefficient 
on the variable father’s status to the coefficient on the interac-
tion term. Results of the logistic regression analysis of having a 
specific study place in the home in column 1 show that the sons 
of high status fathers are more likely than daughters to have a 
specific study place, but that is true also of the sons of low status 
fathers (Figure 7). Results of the logistic regression in column 
2 show that the sons of high status men are more likely than 
daughters to have their father present in the household, but the 
same is true of the sons of low status men, so this does not fully 
explain the T–W effect in educational attainment examined here 
(see Figure 8). Thus, these two measures do not fully explain 
why the sons of high status men get more education than the 
daughters, and the daughters of low status men get more educa-
tion than the sons.

In the ordered probit analysis with educational expectations of 
high school sophomores as dependent variable, the T–W effect is 
seen (see column 3 and Figure 9). The sons of high status fathers 
have expectations of attaining higher degrees than the daughters, 
while the daughters of low status fathers have expectations of 
attaining higher degrees than the sons. This suggests that dif-
ferential educational expectations in high school may explain the 
observed T–W effect in educational attainment. Indeed, when 
education expectations are included in the ordered probit analysis 
to predict highest degree attained (see column 4), the interac-
tion effect between father’s status and sex remains significant, 
but reverses in sign. This means that controlling for educational 
expectations in high school, the daughters of high status fathers 
attain more education than the sons, although results also show 
that the sons of low status fathers continue to attain less education 
than the daughters even with education expectations controlled. 
This result suggests that the reason that the sons of high status 
fathers gain more education than the daughters is because they 
have greater expectations of higher education than the daughters. 
However, educational expectations do not explain the lower edu-
cational attainment of the sons of low status men compared to 
the daughters, as the coefficient for sex (which can be interpreted 
as the effect for men when father’s status is 0) continues to be 
negatively associated with highest degree even with educational 
expectations controlled.

individual ability
Table 4 gives the results of the analysis of individual ability in 
columns 1–3 and Figures 10–12. Results in of the OLS regression 
in column 1 show that the sons of high status men have higher 
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TaBle 3 | Ordered probit and logistic regression parameter estimates, with dependent variables measures of parental non-financial investment and 
highest degree.

1
have specific study place

2
Father present

3
educational expectations in hs

4
highest degree

Independent variables/parameters
Intercept-1 7.768*** (0.040) 2.634*** (0.044) 7.887*** (0.036) 2.642*** (0.046)
Intercept-2 8.629*** (0.036) 3.60*** (0.046)
Intercept-3 8.981*** (0.036) 4.021*** (0.046)
Intercept-4 9.598*** (0.036)
Sex (male = 1) 0.110*** (0.003) 0.112*** (0.004) −0.221*** (0.003) −0.022*** (0.004)
Father’s SEI 0.008*** (0.001) 0.002*** (0.000) 0.015*** (0.000) 0.007*** (0.000)
Age −0.008*** (0.002) −0.093*** (0.002) −0.327*** (0.001) −0.206*** (0.002)
Race (white = 1) −0.184*** (0.001) 0.492*** (0.002) −0.217*** (0.001) 0.424*** (0.002)
Sex × father’s SEI 0.000*** (0.000) 0.001*** (0.000) 0.003*** (0.000) −0.000*** (0.000)
Educational expectations 0.414*** (0.001)
−2 Log likelihood 3,450,410.3 2,852,209.7 8,553,846.5 5,698,014.6
N 14,689 14,689 14,689 14,689

Standard errors in parentheses.
Bold significance the primary result.
*p < 0.05.
**p < 0.01.
***p < 0.001.

8

Hopcroft and Martin Parental Investments and Educational Outcomes

Frontiers in Sociology | www.frontiersin.org March 2016 | Volume 1 | Article 3

PSATMath scores than the daughters, but so do the sons of low 
status men (see Figure 10). Results of the ordered probit analysis 
of the academic intensity of high school program in column 2 
show that the sons of high status fathers are more likely to have 
an academically intense program of study than daughters, but so 
are the sons of low status men (see Figure 11). Results of the OLS 
regression in column 3 with academic GPA as dependent variable 
show that overall males have lower academic GPAs, but the sex 
gap is smaller among the sons and daughters of high status men 
(see Figure 12). This suggests that attainment of a high GPA in 
academic subjects in high school may be part of the mechanism 
by which the sons of high status men get more education than the 
daughters. To test this, we put academic GPA in an ordered probit 

analysis with highest degree attained as the dependent variable. 
In this analysis, the results changed somewhat. The results (see 
column 4) show that the sons of high status fathers are more likely 
to obtain higher degrees than the daughters, but with academic 
GPA controlled now the sons of low status fathers also obtain 
higher degrees than the daughters.

The final ordered probit analysis (column 5) uses educational 
expectations in high school and academic abilities as measured by 
academic GPA to predict highest degree attained and includes the 
interaction between father’s status and student sex. This analysis 
shows that both academic GPA and education expectations are 
both positively associated with final educational attainment. 
This analysis also shows a complete reversal of the original T–W 
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TaBle 4 | Ordered probit and Ols regression parameter estimates, with dependent variables measures of ability and highest degree attained.

1
PsaTMath scores

2
academic intensity of 

hs program

3
academic gPa high 

school

4
highest degree

5
highest degree

Independent variables/parameters
Intercept-1 58.812*** (13.981) 4.975*** (0.032) 9.325*** (0.389) 1.580*** (0.046) −0.601*** (0.050)
Intercept-2 5.570*** (0.032) 2.570*** (0.046) 0.453*** (0.050)
Intercept-3 6.021*** (0.032) 2.987*** (0.046) 0.905*** (0.050)
Intercept-4 6.714*** (0.032)
Intercept-5 7.660*** (0.032)
Sex (male = 1) 2.695*** (1.039) 0.070*** (0.003) −0.323*** (0.032) 0.166*** (0.004) 0.166*** (0.004)
Father’s SEI 0.070*** (0.012) 0.008*** (0.000) 0.006*** (0.000) 0.012*** (0.000) 0.008*** (0.000)
Age −0.843** (0.495) −0.242*** (0.001) −0.260 (0.014) −0.214*** (0.002) −0.139*** (0.002)
Race (white = 1) 6.348** (0.001) 0.174*** (0.002) 0.343*** (0.020) 0.081 (0.002) 0.218*** (0.002)
Sex × father’s SEI 0.020*** (0.019) 0.000*** (0.000) 0.001*** (0.001) 0.000*** (0.000) −0.001*** (0.000)
Academic GPA 0.858*** (0.001) 0.622*** (0.001)
Educational expectations 0.302*** (0.001)
R-squared 0.09 0.16
−2 Log likelihood 10,133,496 5,894,328.2 5,278,902.6
N 2826 14,689 14,689 14,689 14,689

Standard errors in parentheses.
Bold significance the primary result.
*p < 0.05.
**p < 0.01.
***p < 0.001.
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effect – in this analysis controlling for both educational expecta-
tions and academic GPA, the sons of high status fathers obtain less 
education than the daughters, and the sons of low status fathers 
obtain more education than the daughters. Together, these analy-
ses suggest that the original T–W effect can be entirely explained 
by these two factors alone: academic GPA and academic expecta-
tions in high school. Specifically, the sons of low status fathers 
obtain less education than the daughters because of low academic 
GPAs in high school, whereas the sons of high status fathers obtain 
more education than the daughters because of higher academic 
attainment expectations in high school.

DiscUssiOn anD cOnclUsiOn

This paper replicates the finding of an interaction between father’s 
occupational status and children’s educational attainment, such 
that the sons of high status fathers achieve higher degrees than 
the daughters, whereas the daughters of low status fathers achieve 
higher degrees than the sons in the 1992 wave of the 1980 High 
School and Beyond longitudinal survey. This result has now 
been found in four different probability samples of the American 
population at several different points in time [see also Hopcroft 
(2005) and Hopcroft and Martin (2014); see also Cox (2003)]. 
This result may be simply characteristic of the U.S. where parents 
are disproportionately responsible for financing their children’s 
education. However, similar findings have been found outside 
of the U.S. For example, Bereczkei and Dunbar (1997) find that 
the average number of years of education completed by chil-
dren was higher for Gypsy girls than that completed by Gypsy 
boys, whereas the number of years of education completed by 
Hungarian boys was higher than that completed by Hungarian 
girls. Mulder (1998) found that the sons of both wealthy and poor 
parents attained more education than the girls, but the sex gap 
in educational attainment was significantly smaller among the 
children of poorer parents.

The purpose of this paper was to uncover the mechanisms by 
which the T–W effect in educational outcomes in the U.S. occurs. A 
variety of mechanisms were found to contribute. The results show 
that the sons of high status fathers are more likely than daughters to 
attend a private high school, are less extensively employed during 
high school than the sons of low status men, and are less likely to 
save money from their work than the sons of low status men. The 
daughters of low status fathers are more likely than the sons to go 
to private high school and are less likely to be extensively employed 
during high school than the daughters of high status men.
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This suggests that parents are shielding their sons and daugh-
ters differentially from work burdens and investing in children’s 
private high school differentially based on their own status, 
consistent with the T–W hypothesis. This differential investment 
pays off in academic GPAs, as although women have higher aver-
age academic GPAs than men, the sex gap is narrower among 
the children of high status men. Academic GPA in high school 
is in turn an important predictor of a child’s final educational 
attainment.

The results also show that parents help shape their children’s 
educational attainment by shaping their expectations about how 
much education is possible, and they do so in ways consistent with 
the T–W hypothesis. This analysis showed that the sons of high 
status fathers expect to attain more education than the daughters; 

and the sons of low status fathers expect to attain less education 
than the daughters. Given that educational expectations are an 
important predictor of highest level of education attained, these 
differential educational expectations are the second important 
mechanism for the observed T–W effect.

When both these factors – academic GPA in high school and 
educational expectations in high school  –  are controlled, we 
found that the T–W effect in educational attainment disappears 
and actually reverses direction. With academic GPA and expecta-
tions controlled, the daughters of high status fathers attain more 
education than the sons, and the sons of low status fathers attain 
more education than the daughters  –  the complete reversal of 
the original finding. This suggests that the original T–W effect 
in educational attainment is a result of these two factors alone.

Also, instructive is what we did not find in this analysis. 
Contrary to our expectations, we found that the sons of both 
low and high status men are more likely to go to highly selective 
colleges and attend private colleges than daughters, although the 
sex gap narrows among the children of high status men. Our 
conclusion is that the T–W effect in educational attainment in 
the U.S. is not because high status parents are more likely to put 
their sons in highly selective or private colleges while low status 
parents are more likely to send their daughters to such places.

We also found that the T–W effect in educational attainment 
is not because of differential non-financial investments such as 
having a specific study place in the home, nor does the fact that 
fathers are less likely to be present in the homes of the sons of low 
status men account for the T–W effect in educational attainment 
described here. Although in general low status fathers are less 
likely to be present in the home than high status fathers, and this 
is detrimental for boys in particular [see Bertrand and Pan (2013) 
and Autor et al. (2015)] boys in general are more likely to have a 
father present in the home than girls. Furthermore, controlling for 
father presence did not account for the T–W pattern of sex differ-
ences in degree attainment documented here. So, while a father’s 
absence is more detrimental to boys than girls and can help explain 
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the overall sex gap in educational achievement, it cannot explain 
the T–W pattern of educational attainment documented here.

Similarly, sons of both high and low status men have higher 
PSATMath scores than daughters, so this measure (a proxy for 
intelligence) cannot explain the T–W effect in educational attain-
ment presented here. In addition, sons of both low and high status 
men have more academically intense programs of study in high 
school than daughters, so this cannot explain the T–W effect in 
highest degree attained.

We conclude that the results of the analyses presented here 
suggest that families do differentially invest in their sons’ and 
daughters’ education depending on their own position in a social 
hierarchy, as the T–W hypothesis predicts. They do this primarily 
by shaping their children’s expectations about how much educa-
tion it is possible for them to attain, and differentially investing in 
their children financially (in private schooling and shielding chil-
dren from working in high school) as necessary in order to help 
them achieve these expectations by earning good grades in high 

school. Although the interaction effect between sex and father’s 
occupational status found here and in other studies is small 
(Hopcroft, 2005; Hopcroft and Martin, 2014), it is unpredicted by 
any other theory. This further suggests that evolutionary hypoth-
eses, such as the T–W hypothesis, when tested appropriately, can 
illuminate human social processes in non-obvious ways. Future 
work should further examine the mechanisms by which parents 
differentially invest in sons and daughters in ways predicted by 
the T–W hypothesis by examining additional and more refined 
measures of both the financial and non-financial investments 
parents make in children’s education.
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