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I examine the effects of cognitive ability and personality traits on college graduation in a 
recent cohort of young Americans, and how the returns to these traits vary by family 
background, and find very substantial differences across family background groups in the 
personality traits that predict successful completion of college, particularly for men.  The 
implications are two-fold.  First, the returns to noncognitive traits may be highly context-
dependent.  Second, policy discussion concerning educational inequality should include, not 
just the possibilities for remediating the skill levels of poor children, but also approaches to 
changing the environments that limit their opportunities. 
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Introduction 

 Formal education is an important mechanism by which economic privilege is passed from one 
generation to another:  the children of high-income, well-educated parents are very likely to stay in school 
themselves and reap the benefits from that investment.  In the United States, disparities in educational 
attainment by family background appear to have been growing in recent decades.  College completion rates 
rose by 18 percentage points for young men and women born around 1980 in high-income families 
compared to cohorts from the early 1960s, but increased by only 4 percentage points for low-income youth, 
and the income gap in college entry rates has also increased (Bailey and Dynarski, 2011).  It is not clear why 
children from families at the top are pulling away from those at the bottom in educational attainment, but 
increases in educational persistence are likely to contribute to declining levels of intergenerational mobility.  

 Most discussions of educational inequality focus on the skill deficits, both cognitive and 
noncognitive, of youth from low income households and on interventions that can prevent or remediate 
inherited inequalities in productive traits.  We do know that large SES gaps in skills and behavior are 
present when children enter school, and these gaps tend to persist or to grow larger with age (Duncan and 
Magnuson, 2011).1  Differences across family income groups in measures of academic achievement such as 
test scores have grown substantially over the past four decades (Reardon, 2011).  Less attention has been 
paid to how the environments that children face interact with their skills to determine school success.  
Family background and family resources affect not only the skills that students bring to school, but also the 
environment in which these skills are deployed.  Interactions between skills and environment may be 
particularly significant if traits that are conducive to educational achievement differ systematically across 
school, family, or social contexts.  For instance, if individuals from advantaged and disadvantaged 
backgrounds experience different payoffs to persistence or to sociability, then the set of traits that defines 
the ‘college type’ may differ by socioeconomic status as well. 

 In this paper, I examine the effects of cognitive ability and personality traits on college graduation in 
a recent cohort of young Americans, and how the returns to these traits vary by family background.  A 
simple model of schooling choices with family or community inputs that interact with stable individual traits 
shows that we can expect otherwise identical students who are in different situations to have different 
educational outcomes.  I find very substantial differences across family background groups in the 
personality traits that predict successful completion of college, particularly for men.  Conscientiousness, 
which has been linked in past research to school success, has no significant impact on the education of 
disadvantaged men, while openness to experience is an important correlate of college graduation only for 
less-advantaged men and women. 

 These results indicate that environments influence the returns to psychological traits, and suggest 
that the route to educational success is very different, and so calls on different capabilities, for identical 
children from advantaged and disadvantaged socioeconomic groups.  For most children who have 
prosperous and well-educated parents, the path to higher education is a straightforward one and, as previous 
research has indicated, the returns to a trait related to stability and persistence (conscientiousness) are 

                                                           
1 Both cognitive skills and socio-behavioral (or ‘noncognitive’) skills are affected by early environment and are 
important for important economic outcomes (Heckman, Stixrud, and Urzua, 2007).  The technology of early skill 
formation is an important area of economic research (Cunha, Heckman, and Schennach, 2010; Todd and Wolpin, 
2007) and may provide a rationale for increasing investments in the early education of disadvantaged children 
(Heckman and Masterov (2007). 
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substantial.  There is no apparent payoff for these children, however, to imagination and creativity 
(openness).  The converse is true for disadvantaged young men.  There are other interpretations of these 
patterns, but all imply starkly different paths to college for youth from high- and low-income families.  
Personality, which is highly heritable, may be a proxy for parental personality or other unobserved 
influences on educational success that have SES-dependent returns.  Finally, if adult personality is shaped 
by the educational process, this transformation must differ in kind, not just degree, by family background.  

 The implications of this rather preliminary set of findings are two-fold.  First, the returns to socio-
emotional and other noncognitive traits may be highly context-dependent, and we need to know much 
more about which characteristics can be regarded as skills that can and should be enhanced, and in what 
environments.  Second, policy discussion concerning educational inequality should include, not just the 
possibilities for remediating the skill levels of poor children, but also approaches to changing the 
environments that limit their opportunities.  

 

2.  Educational Attainment of a Young American Cohort 

 The socioeconomic gradient in educational attainment can be seen in the recent cohorts of young 
men and women followed by the National Longitudinal Study of Adolescent Health (Add Health).2  The 
Add Health study began in 1994-95 with a nationally-representative, school-based survey of more than 
90,000 students in Grades 7 through 12.  About 20,000 respondents were followed in subsequent surveys, 
the last of which (Wave IV) was conducted in 2007-08 when the respondents were between 24 and 32 years 
of age.  The survey content is very rich, initially focusing on the forces influencing adolescent health and risk 
behaviors and then broadening in scope as the respondents transitioned into adulthood.  By Wave IV most, 
though not all, of the respondents will have completed their formal education.  In the analyses that follow, I 
use a subsample of 7748 women and 6795 men for whom all key variables are non-missing. 

 The socioeconomic status of each individual in the sample is defined in terms of two simple family 
background variables:  mother’s educational attainment (some college or more vs. high school or less), and 
an indicator for whether the respondent lived with both biological parents at Wave I of the survey.  Group 
1, with high maternal education and residence with both biological parents, is the most advantaged, and 
Group 4, with low maternal education and non-residence with both biological parents, is the least 
advantaged.  Group 2 includes respondents with high maternal education who did not live with both parents 
in middle school, and Group 3 is defined by low maternal education but residence with both biological 
parents.  Alternative indicators of SES or parental resources could be constructed on the basis of paternal 
education, family income at Wave I adjusted for family size and composition, or mother’s age at birth.  
Father’s education, however, is not available for a substantial proportion of the sample (including many of 
the 45 percent of the sample who were not living with both biological parents at Wave I) and, since parents 
have been interviewed only once, no long-term measures of family income are available.  Mother’s 
                                                           
2 Add Health is a program project directed by Kathleen Mullan Harris and designed by J. Richard Udry, Peter S. 
Bearman, and Kathleen Mullan Harris at the University of North Carolina at Chapel Hill, and funded by grant P01-
HD31921 from the Eunice Kennedy Shriver National Institute of Child Health and Human Development, with 
cooperative funding from 23 other federal agencies and foundations. Special acknowledgment is due Ronald R. 
Rindfuss and Barbara Entwisle for assistance in the original design. Information on how to obtain the Add Health data 
files is available on the Add Health website (http://www.cpc.unc.edu/addhealth). No direct support was received from 
grant P01-HD31921 for this analysis. 
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education and Wave I living arrangements are available for almost all respondents and can be expected to 
be strongly correlated with household permanent income and with family stability throughout childhood—
two key determinants of the resources available to children. 

 Figure 1 shows substantial gaps in college attendance and college completion rates across family 
background groups for both Add Health men (top panel) and women (bottom panel) at Wave IV.  Both 
maternal education and family structure matter for educational attainment and, in addition to the SES 
gradient, we can see in this figure the educational gender gap that characterizes recent cohorts of young 
Americans.  In the advantaged Group 1, 65 percent of women and 51 percent of men have acquired a four-
year college degree or more, compared to 40 and 29 percent, respectively, in Group 2, 31 and 23 percent in 
Group 3, and only 17 and 12 percent in Group 4.3  Similarly, the proportion of young men and women 
with only a high school education or less rises as we move from the most to the least advantaged family 
background group.   

 

 

Figure 1:  Educational Attainment of Add Health Men and Women at Wave IV by SES Group 
(Group 1=high, Group 4=low) 
                                                           
3 As a comparison, 2011 Current Population Survey data shows 37 percent of women aged 25 to 34 with at least a 4-
year college degree, and 29 percent of men. 
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 I will be focusing here on the determinants of 4-year college graduation, though the key findings 
apply more generally to other educational transitions such as college entry (Lundberg, 2012).  U.S. college 
graduation rates have not grown in the past 30 years although the earnings premium associated with a 
college degree has increased substantially.  College graduation is a particularly interesting outcome, since 
low rates of college completion, conditional on enrollment, distinguish tertiary education in the United 
States relative to other developed countries (Bound and Turner, 2011), and the disparity in college 
completion rates by parental circumstances has been growing (Bowen, Chingos, and McPherson, 2009).  
Bound and Turner (2011) review the possible causes of the cessation of growth in college graduation, 
including inadequate preparation of students for college and the declining availability of college funding and 
resources.  They emphasize that there is much we do not know about individual college choice and 
persistence, including how much information students have about the consequences of and required 
preparation for a particular educational program, the role of parents and the school in providing 
information and helping students qualify for, apply to, and successfully complete college. 

 

3.  Cognitive and Noncognitive Skills 

 The experiences of the Add Health cohorts are consistent with a large and growing literature on 
intergenerational mobility that has documented a strong (and possibly increasing) correlation between the 
earnings and education of parents and their children (Black and Devereux, 2011).  What are the 
mechanisms that tie the economic success of parents to the economic success of their children?  High-
resource parents do, of course, make direct investments in the earnings capacity of their children by 
purchasing high-quality education, providing jobs or job connections, or making business loans, but one 
important pathway from parental achievement to child achievement is clearly through the heritability of IQ 
and other traits that enhance productivity, such as persistence and social skills.  This inheritance can be 
transmitted genetically or through a child-rearing environment in which parents can pass on skills and 
behavioral tendencies through training or example.  One underpinning of the SES differences in 
educational attainment in the Add Health sample is likely to be the relationship between the cognitive and 
‘noncognitive’ skills of parents and children. 

Cognitive ability:  Measures related to cognitive ability, such as IQ scores and academic achievement tests, 
are strongly predictive of outcomes such as educational attainment and also, both directly and indirectly, 
labor market outcomes such as wages (Cawley, Heckman & Vytlacil, 2001; Gottfredson, 2008).  In Wave I, 
the Add Health Picture Vocabulary Test (an abridged, computerized version of the verbal ability measure, 
the Peabody PVT) was administered, and this measure of the cognitive skills of the respondents varies by 
SES group in the expected way, as shown in Figure 2. 
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Figure 2:  Cognitive Ability Measures for Add Health Men and Women at Wave I by SES Group 
(Group 1=high, Group 4=low) 

 

Noncognitive skills:  Economists’ concept of productivity-enhancing ‘skills’ has become increasingly multi-
dimensional.  A growing body of research shows that individual traits other than cognitive ability, verbal and 
math skills are associated with key economic outcomes.  The traits studied include perseverance, self-
esteem, social competence and self-control, and they have been given, collectively, a variety of labels, 
including noncognitive skills, socio-emotional traits, socio-behavioral skills, and soft skills.  In many cases, 
these characteristics have been found to be important contributors to achievement gaps.  Heckman and 
Rubinstein (2001), for example, argue that the low returns to graduate equivalency diplomas (GEDs) in the 
United States is due to a deficit in noncognitive skills among GED-holders, as reflected in the higher 
prevalence of behaviors such as drug use, fighting, and shoplifting among this group.  Other studies have 
shown that one apparent source of the gender gap in school success is the discrepancy between boys and 
girls in social skills and impulse control at school entry (DiPrete and Jennings, 2012; Bertrand and Pan, 
2013).   

 Heckman and his collaborators have emphasized the importance of noncognitive skills for the 
construction of economic inequality and have argued that early interventions that enhance such skills for 
disadvantaged children (such as the Perry Preschool) could have substantial social payoffs, relative to later 
remedial education and training.  We currently know very little, however, about how to measure these 
socio-emotional and other noncognitive traits, nor about the extent to which they should be regarded as 
‘skills’ that are productive in all contexts.  In practical terms, the indicators of noncognitive skills that have 
been used in empirical studies have often been measures of convenience ranging from actual behaviors, 
such as the parent and teacher reports of externalizing and internalizing behavior by young children and the 
criminal actions of teenagers and adults, to self-reports that reflect an individual’s sense of mastery, self-
esteem, or experiences of depression and anxiety.  Personality inventories, developed by psychologists and 
found to be strongly correlated with many important economic outcomes, have also been identified as 
measures of noncognitive skills. 
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Traits and Education 

 Why might the educational returns to traits such as personality vary by socioeconomic status?  A 
simple model of individual traits and educational choices suggests that, if family background affects school 
and parental inputs to human capital production, the impact of individual traits on educational attainment 
are likely to vary across circumstances.4  A student will remain in school as long as the expected net return 
to an additional period of education (which we assume to be decreasing) remains positive.  Let the expected 
marginal returns to a schooling level s be  𝑅𝑠 = γ𝑠(𝜃;µ𝑠),  where 𝑠 ∈ {1, … , 𝑆}.  𝜃 is a vector of student 

traits such as personality and IQ and µs is a vector of other inputs such as school quality, peer influences, 
and parental assistance.   

 The net marginal returns to education can include the current enjoyment (or pain) of school 
attendance as well as the expected future benefits of education, and student decisions about continuing in 
school may be more or less myopic.  In fact, intelligence and personality traits may affect education through 
the individual’s ability to foresee future gains and to defer rewards.  The supply of other inputs will depend 
on parental resources, including both income and education and, since cognitive and noncognitive traits are 

heritable, θ is likely to be correlated with µ. 

 Parental and school inputs to the net returns to education may be complementary with, or 
substitutes for, components of 𝜃, so that the marginal returns to personality traits are likely to vary by 
parental SES or location.  Extroversion, for example, may reduce the costs of continued education if peers 
are all expecting to go to college themselves, but increase costs if peers are dropping out.  The conscientious 
are better at saving money, but personal savings will have little impact on college attendance if parents are 
wealthy.  In general, we can expect students with identical traits who are in different situations to make 
different schooling choices.  

 

4.  Personality 

 Personality inventories measure “the relatively enduring patterns of thoughts, feelings, and 
behaviors that reflect the tendency to respond in certain ways under certain circumstances” (Roberts, 2009).  
Psychologists have found strong associations between personality traits and a broad range of behaviors and 
economic and social outcomes, including health and mortality, income, and relationship quality and stability 
(Roberts et al., 2007).  Now that personality inventories are available in several large, population-
representative longitudinal surveys, economists have begun to study the relationship between personality 
and wages, wealth, and occupational choice, and to include personality traits among the individual traits that 
are labeled noncognitive skills.5 

                                                           
4 Few studies have examined variation in the returns to cognitive and noncognitive skills by family socioeconomic 
status.  Exceptions include a longitudinal study of twins that finds the education of low-IQ individuals is most sensitive 
to family background and resources while, for high-IQ individuals, shared genetic influences (including personality) are 
most important (Johnson, Deary, and Iacono, 2009).  Lindqvist and Vestman (2011) find that noncognitive skills are 
much more important determinants of economic performance at the low end of the income distribution. 
5 See the literature survey in Lundberg (2012). 
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 A number of different personality inventories have been developed by psychologists but the Five-
factor model, and in particular variants known as Big 5 models, is broadly accepted as a meaningful and 
consistent construct for describing human differences by psychologists (Goldberg, 1981). The five factors, 
with their definitions from the American Psychological Association Dictionary (2007), are: 

Openness to experience (Intellect) - The tendency to be open to new aesthetic, cultural, or 
intellectual experiences. 

Conscientiousness - The tendency to be organized, responsible, and hardworking. 

Extraversion - An orientation of one’s interests and energies toward the outer world of people and 
things rather than the inner world of subjective experience; characterized by positive affect and 
sociability. 

Agreeableness - The tendency to act in a cooperative, unselfish manner. 

Neuroticism (vs. Emotional stability) - A chronic level of emotional instability and proneness to 
psychological distress. 

 Personality is strongly heritable, and twin studies suggest that 40-60 percent of variation in 
personality is genetic (Bouchard and Loehlin, 2001). Many longitudinal studies have found that personality 
is extremely stable over the adult lifespan (though somewhat unstable in adolescence and early 20s) 
(Roberts and DelVecchio, 2000).  Two important new studies of personality stability and exogeneity have 
been based on personality re-tests in the German Socioeconomic Panel Study (SOEP) and the Household, 
Income, and Labour Dynamics in Australia Survey (HILDA).  Cobb-Clark and Schurer (2012) find little 
evidence that adverse life-events in employment, family, health affect personality over a four-year window in 
the Australian data, while Specht, Egloff, and Schmukle (2011) find some significant correlations between 
individual events and personality traits (7 out of a possible 60), but no clear pattern of influences.6  

 Although the exogeneity of personality with respect to an individual’s economic experiences and 
status is still under study, evidence is accumulating that personality traits are not simply proxies for 
preference parameters.  The empirical associations between personality and preferences are very weak 
(Almlund et al., 2011; Rustichini et al., 2011) and the two sets of variables have largely independent effects 
on a large set of outcomes, including health, life satisfaction, wage, unemployment, and education (Becker 
et al., 2012).  

 The Add Health survey fielded a 20-item short-form version of the 50-item International 
Personality Item Pool-Five-Factor Model (IPIP-FFM) known as the Mini-IPIP (Donnellan et al., 2006). In 
my sample, the relationship between personality and SES varies by trait (see Figure 3), with neuroticism 
strongly correlated with both mother’s education and family structure and openness positively associated 
with mother’s education (conscientiousness and extraversion are not shown because their average levels are 
unrelated to family background).  Agreeableness is moderately positively associated with family advantage 
for men, and more strongly so for women.  Since emotional stability is a consistent predictor of high 

                                                           
6 Controversy persists on this topic in psychology:  Roberts has argued that personality continues to develop in 
adulthood in response to social role expectations and has shown in a number of studies a covariance between changes 
in social roles and changes in personality traits. 
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earnings, the SES gradients in personality should, on net, contribute to the intergenerational transmission of 
income.7 

 

 

Figure 3:  Personality Scores for Add Health Men and Women by SES Group 
(Group 1-high, Group 4=low) 

 

Personality and Education 

 The study of personality originated as an attempt to understand why some highly-intelligent 
individuals perform well in school and in later life, while others do not.  Pioneers in the development of IQ 
tests, such as Binet and Terman, were aware of the significance of qualities other than cognitive ability in 
determining success, and identified the key features of this dimension of ‘character’ as perseverance and 

                                                           
7 See the review in Lundberg (2012a).  Agreeableness tends to be associated with low earnings, especially for women, 
but this pattern is less consistent.   
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attentiveness—aspects of the Big 5 trait, conscientiousness.8  Dependability, orderliness, and self-discipline 
are the hallmarks of the successful student to the early experts in personality psychology. 

 The relationship between personality and education has not received as much attention from 
economists as have personality effects on earnings and other labor market outcomes.9  A small number of 
empirical studies on personality and educational attainment find that openness and conscientiousness have 
positive effects on education, but these analyses do not in general control for cognitive ability, which is 
correlated with openness.  Almlund et al. model educational attainment including measures of fluid and 
crystallized intelligence from the German SOEP study and find that, conditional on cognitive ability, 
conscientiousness is positively associated, and Neuroticism negatively associated, with education.  More 
generally, a large literature in psychology and education finds that conscientiousness and behaviors related 
to conscientiousness, such as persistence and self-control, are strongly predictive of grades in school, and 
other measures of educational success.  Duckworth et al. (2007) define a new trait, Grit, that is highly 
correlated with conscientiousness but focuses on persistence in the pursuit of long-term goals and show that 
it is an excellent predictor of academic achievement. 

 On the basis of the existing literature, we can expect conscientiousness and neuroticism, of the Big 
5 personality traits, to predict individual educational attainment in the Add Health sample.  A highly 
conscientious and emotionally stable student will be able to muster the focused effort and persistence 
required to study, get good grades, and navigate the college-admissions process.  A question that receives 
little attention in this literature, however, is whether individuals from advantaged and disadvantaged 
backgrounds experience the same payoffs to these, or other, traits.  Studies of educational success among 
disadvantaged children have focused on documenting deficiencies in skills that are believed to be conducive 
to educational success, rather than investigating the returns to these skills explicitly.  The fact that the 
school, family, and community environments that will be supporting or distracting their scholarly efforts will 
be very different has received less consideration.10 

 

5.  College Graduation, Personality, and Cognitive Ability 

 What effects do personality traits have on the educational attainment of this young American 
sample, and do the returns to individual traits vary by family background?  Using 4-year college graduation 
at Wave IV as a measure of attainment, I estimate a linear probability model that treats personality as a set 
of unobserved latent traits.  Measurement error is likely to be a problem with self-reported, short-form 
personality inventories such as the 20-item IPIP in Add Health, and the latent variable model treats 
individual responses to each item on the personality scale as a noisy indicator of an unobserved personality 
trait.  Each of the four items associated with personality trait 𝑇𝑗, then, is assumed to be: 

𝑡𝑖𝑗 = 𝛼𝑖𝑗 + 𝑇𝑗𝛽𝑖𝑗 + 𝜀𝑖𝑗        for i=1,…,4 

                                                           
8 See the extended discussion of the history of personality psychology and its connections with the study of intelligence and the 
development of the IQ test in Almlund et al., p 10. 
9 Though Nandi and Nicoletti (2009) decompose the routes through which personality traits can influence earnings, including 
educational attainment and occupational choice, and they find that, while the positive effect of openness is completely explained by 
effects on education and occupation, the effects of extraversion, neuroticism, and agreeableness on earnings cannot. 
10 Studies of the effect of cognitive and noncognitive skills on earnings, however, find that noncognitive skills matter more for 
earnings at the lower end of the earnings distribution (Lindqvist and Vestman, 2011; Duckworth et al., 2012). 
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with errors that are assumed to be independent.  A linear probability model for college graduation as a 
function of the latent personality traits, risk aversion, and the AHPVT cognitive score was estimated for 
each gender-maternal education group, with the observed independent variables standardized and the latent 
variables assumed to have mean zero and standard deviation one.11  The estimates for this model are 
reported in Table 1; full results for a wider array of models and subsamples are available in Lundberg 
(2012). 

 For men, there are distinct differences across socioeconomic groups in the determinants of college 
graduation.  Conscientiousness and risk aversion are positively associated with college graduation only for 
men from relatively advantaged households, and have no effect on the educational attainment of men with 
less-educated mothers.  Openness to experience, on the other hand, has a large positive effect on college 
graduation for less-advantaged men, and a very small and insignificant effect for the more-advantaged.  
Extraversion, similarly, is bad for the low-maternal-education group of men but not for the high-education 
group.  The positive effects of agreeableness and emotional stability on the probability of college graduation 
are very similar for both groups.  The marginal effect of cognitive ability, rather surprisingly, is significantly 
higher for men with high maternal education.  Separate estimates for the four SES groups show that the 
significant effect of openness is common to the disadvantaged Groups 3 and 4, while the conscientiousness 
effect is limited to the most-advantaged subsample with highly-educated mothers and an intact household 
(as is the effect of risk aversion). 

 In general, SES differences in the effects of personality on college graduation for women are less 
distinct than they are for men—conscientiousness has a positive payoff for both groups, and extraversion has 
consistent negative effects.  The impacts of openness to experience, however, are almost identical for 
women and for men:  a large positive effect for the low-maternal-education groups and no effect for the 
high-education group.  This is an interesting pattern, in the light of a growing body of evidence that boys are 
more vulnerable to socioeconomic disadvantage than are girls (Bertrand and Pan, 2012)  

 

  

                                                           
11 This was estimated with the maximum likelihood version of the SEM (structural equation modeling) package in Stata 
12.  The results are very similar to those produced by a logit model in which personality trait measures are constructed 
by summing and standardizing the individual item responses. 
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Table 1:  Determinants of College Graduation by Mother’s Education 
(Linear Probability Model with Latent Personality Traits) 

 

All models include age and race dummies. 
Standard errors in parentheses 
** p < .05, *** p < .01 
 

 Estimating the model separately for black and white subsamples (not reported here) reveals that, 
conditional on mother’s education, being black appears to be an additional dimension of disadvantage in 
terms of the marginal effects of personality traits.  For each SES group, the positive effect of 
conscientiousness on educational attainment is weaker for black men and women, and the marginal effect 
of openness is stronger.   

 A number of caveats should guide the interpretation of these results.  A primary issue is causality—if 
personality is malleable, some part of the correlation between traits measured at age 30 and college 
graduation may be due to the influence of education on personality rather than vice versa.  Recent research 
on the stability and exogeneity of personality is reassuring on this point, but by no means definitive.  This 
may be a difficult problem to overcome by, for example, finding data on personality traits measured at 
younger ages.  The self-concept reflected in personality inventories, if it is influenced by education, is not 
likely to have been altered by the awarding of a degree but rather by years of school experiences, successes, 
and failures.  Since the educational process that culminates in dropout or graduation begins early in life, no 
indicator of personality or other traits can be treated as pre-determined. 

 It is also important to recall that personality is heritable and we do not, in these data, have measures 
of parent’s personality.  The conscientious child is likely to have a conscientious parent, and if the parent’s 
personality has any direct effect on school success or access to the path to higher education, the coefficients 

 Men Women 
 Mother’s Education Mother’s Education 
 High Low High Low 
     
Openness 0.014 0.053*** -0.003 0.045*** 
 (0.014) (0.012) (0.013 (0.012) 
Conscientiousness 0.039*** -0.003 0.037*** 0.028*** 
 (0.012) (0.009) (0.010) (0.009) 
Extraversion -0.011 -0.030*** -0.031*** -0.050*** 
 (0.012) (0.06) (0.012) (0.010) 
Agreeableness 0.053*** 0.045*** 0.071*** 0.036*** 
 (0.014) (0.011) (0.014) (0.011) 
Neuroticism -0.027** -0.029*** -0.057*** -0.060*** 
 (0.012) (0.009) (0.011) (0.008) 
Risk Aversion 0.030*** 0.002 -0.014 0.002 
 (0.010) (0.007) (0.010) (0.007) 
Cognitive ability 0.141*** 0.056*** 0.152*** 0.101*** 
(AHPVT—Wave I) (0.012) (0.007) (0.010) (0.007) 
     
N 2742 3514 3043 4166 
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in Table 2 will reflect both influences.  The same is true, of course, when we estimate the effects of cognitive 
ability on educational outcomes but are unable to control for parent’s cognitive ability—which also may have 
direct effects on child school outcomes. 

 Finally, maternal education and family structure in middle school are crude measures of the 
environments that may affect the returns to student traits, as conceptualized by our model.  The skills and 
propensities that are most adaptive in completing high school successfully, applying to colleges, and 
completing a four-year degree are likely to depend on many environmental factors, including the 
characteristics of schools and peers, financial constraints, and family influences throughout childhood and 
adolescence. 

 

6.  Openness and Conscientiousness 

 The results in the last section reveal some distinct differences across SES groups in the rates of 
return to personality traits, particularly for men.  One of the most surprising is the absence of any significant 
positive effect of conscientiousness on college graduation for disadvantaged men, since this is the personality 
trait most closely associated with educational success by past research.  One interpretation of this pattern is 
that persistence and playing by the rules, behaviors typical of the conscientious, are of more use in 
educational environments that are themselves orderly and consistent.  This alone cannot explain the gender 
difference—conscientious girls from disadvantaged backgrounds are more likely to graduate from college, 
though conscientious boys are not—and raises the possibility of gendered effects of SES on schooling 
environments.   

 The other notable aspect of these results is the very strong and consistent role of openness to 
experience in sorting disadvantaged men and women among educational groups, though this trait plays no 
role in driving educational outcomes for those with more highly-educated mothers.12  Almlund et al. (2012) 
find no significant effect of openness on education after controlling for cognitive ability (which is correlated 
with openness), and the earlier literature on the effects of personality on health, income, and other 
outcomes find few consistent effects of this personality trait.  Exceptions are studies of migration—Jokela 
(2009) finds that high openness predicts migration between and within states.  In recent work on family 
outcomes, however, I have found that openness has strong positive effects on marriage delay and divorce 
(Lundberg, 2012).  Also, Add Health respondents with high levels of openness live farther from their 
parents, and have less frequent contact with them (Borgo and Lundberg, 2012).  Openness, which 
encompasses imagination, creativity, and an interest in novel experiences, is associated with mobility across 
several domains and with relatively weak interpersonal ties. 

 To understand some of the possible mechanisms that make openness a relatively valuable trait for 
disadvantaged young men and women, I examined the Add Health respondents’ reports about college 
hopes and expectations in Wave I of the survey.  The two key questions are: 

 “On a scale from 1 to 5, where 1 is low and 5 is high, how much do you want to go to college?”
 “On a scale from 1 to 5, where 1 is low and 5 is high, how likely is it that you will go to college?” 

                                                           
12 Preliminary estimates from the British Household Panel Survey show similar effects of openness on educational 
attainment for men, but not for women. 
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Most children claim that they want to go to college and that they expect to do so.  In fact, a majority of 
children in all SES groups answer 5 to the “want” question.  Though most of the children in the 
disadvantaged groups will not, in fact, go to college, their responses to these questions are strongly predictive 
of both college attendance and college completion, especially for boys (Lundberg, 2012).  Might openness 
affect educational attainment through these aspirations, which require that children have the imagination to 
see themselves take a path that their parents have not?  In fact, adult openness to experience has strong 
positive effects on Wave I college hopes and expectations, but only for disadvantaged boys and girls 
(Lundberg, 2012).   

 In How Children Succeed, Paul Tough focuses on the importance of character in determining 
success, and the adverse effects of early disadvantage on many facets of character.  He attributes the 
educational success of a poor Chicago teenager, who gets into college despite limited exposure to anyone 
who has been to college, to grit and conscientiousness, explaining: 

It was as if Kewauna were taking part in an extended, high-stakes version of Walter Mischel’s 
marshmallow experiment, except in this case, the choice on offer was that she could have one 
marshmallow now or she could work really hard for four years,…--and then get, not two 
marshmallows, but some kind of elegant French pastry she’d only vaguely heard of, like a 
napoleon.  And Kewauna, miraculously, opted for the napoleon, even though she’d never tasted 
one before and didn’t know anyone who had.  She just had faith that it was going to be delicious. 

Children who are able to wait for a second marshmallow are conscientious;  children who can imagine a 
delicious reward that is completely outside their experience are more likely to be open to experience.   

 

7.  Conclusions 

 Recent research on the diverging fortunes of children from rich and poor families has focused on 
the skill disparities between these children—how they might arise and how they might be reduced.  Another 
mechanism generating inequality that has received less attention are differences in the environments such 
children face that alter the returns to individual traits, leading similar children to have very different 
outcomes.  Using data from a recent cohort of young Americans, I’ve shown here that such unequal 
opportunities may be important drivers of education inequality.  Personality traits appear to have very 
different effects on college graduation rates of young men and women from different family backgrounds.  
Conscientiousness, which has been linked in past research to school success, was found to have no 
significant impact on the education of disadvantaged men, while openness to experience was an important 
correlate of college graduation only for less-advantaged men and women.  Agreeableness and emotional 
stability have reasonably consistent positive effects on education for all groups. 

 Though personality traits have been included among the psychological characteristics social 
scientists have classed as noncognitive skills, there is very little support here for interpreting these scales as 
uni-dimensional skill measures such as IQ or verbal ability.  Personality inventories describe an individual’s 
characteristic modes of approaching situations and interacting with people.  In the real world, the strategies 
that come naturally to a particular individual will work better in some circumstances than in others. 
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 The particular roles of openness to experience and conscientiousness in fostering the educational 
success of youth from different backgrounds, as well as related research on these traits, suggest an 
explanation based on the default path to adulthood faced by more and less-advantaged children.  For an 
adolescent with well-educated parents and a relatively high income family, success in school can be achieved 
by remaining on a relatively well-marked and level path—studying and getting good grades.  School 
authorities and parents will help these students acquire information and will assist with college applications 
and funding, and their peers will be planning for higher education.  Barring very low ability or a rebellious 
nature, these students’ desires to attend college should be attainable and the financial and other barriers to 
completion that impede low-income students will be absent.  Supporting this notion of college as the status 
quo option is the positive effect of risk aversion on college graduation for only advantaged young men. 

 On the other hand, a young man or woman from a low-income household, with parents who have 
not attended college, will face much more limited material and informational resources for college 
attendance both at home and at school.  Even so, one might expect persistence and hard work to have a 
substantial payoff in this environment as well, and so it appears for women, but not men.  Instead, a 
personality trait associated with imagination and adventurousness—openness--seems to be the key feature 
that permits the crossing of SES barriers by this young cohort.  Graduation from college for the 
disadvantaged requires both skills, in the form of cognitive ability and emotional stability, and the vision that 
openness signals. 

 This is exploratory empirical evidence, but it strongly suggests that, though endowments of skills are 
important for educational success, the environments in which these skills are deployed are important as 
well.  Children from advantaged families will tend to be on the path to college. They need to avoid falling 
off that path and, for them, traits related to stability and persistence are keys to success.  Disadvantaged 
youth, on the other hand, need to be immigrants to a world their parents and peers have little experience 
with, and openness to experience is a characteristic trait of successful migrants.13   

 What does this suggest about policy?  As Heckman and his collaborators have argued, early 
investments in the skills of disadvantaged children, both cognitive and noncognitive, are likely to have a 
substantial payoff.  What the Add Health results add to this is the suggestion that in designing these 
investments we need to be cognizant of the skill requirements specific to child’s circumstances.  Many 
interventions, proposed and actual, focus on skills related to conscientiousness, such as focus and 
persistence, and yet, for young men from disadvantaged backgrounds in this cohort, there was no apparent 
educational payoff to this trait.  In addition to equalizing skill sets, we may want to pay attention to 
equalizing the environments that children (and their parents) will face as they progress through the school 
system.  More research is required to identify the mechanisms that determine the returns to personality and 
other traits, and the extent to which the socioeconomic gap is due to family, peer, or school influences.  In 
the dysfunctional schools, dangerous neighborhoods, and unstable households experienced by many poor 
children in American, there are many possible drivers for unequal opportunities. 

 

                                                           
13 The alternative interpretations of these empirical patterns—that personality traits are proxies for other unobserved 
factors affecting educational success (such as parents’ personality) or that educational trajectories mold personalities in 
different way in advantaged and disadvantaged environments—lead to restatement of this summary.  On the one hand, 
disadvantaged youth and their parents must be immigrants and, on the other, disadvantaged youth must become 
immigrants, to achieve educational success. 
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