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ABSTRACT

This paper reviews the recent literature on measuring and boosting cognitive and noncognitive skills.
The literature establishes that achievement tests do not adequately capture character skills--personality
traits, goals, motivations, and preferences--that are valued in the labor market, in school, and in many
other domains. Their predictive power rivals that of cognitive skills. Reliable measures of character
have been developed. All measures of character and cognition are measures of performance on some
task. In order to reliably estimate skills from tasks, it is necessary to standardize for incentives, effort,
and other skills when measuring any particular skill.

Character is a skill, not a trait. At any age, character skills are stable across different tasks, but skills
can change over the life cycle. Character is shaped by families, schools, and social environments. Skill
development is a dynamic process, in which the early years lay the foundation for successful investment
in later years.

High-quality early childhood and elementary school programs improve character skills in a lasting
and cost-effective way. Many of them beneficially affect later-life outcomes without improving cognition.
There are fewer long-term evaluations of adolescent interventions, but workplace-based programs
that teach character skills are promising. The common feature of successful interventions across all
stages of the life cycle through adulthood is that they promote attachment and provide a secure base
for exploration and learning for the child. Successful interventions emulate the mentoring environments
offered by successful families.

James J. Heckman

Department of Economics

The University of Chicago

1126 E. 59th Street

Chicago, IL 60637

and University College Dublin and IZA
and also NBER

jjh@uchicago.edu

Tim Kautz

University of Chicago
Department of Economics
1126 E. 59th Street
Chicago IL 60637
tkautz@uchicago.edu

An online appendix is available at:
http://www.nber.org/data-appendix/w19656



Contents
1 Introduction

2 Measures of Cognitive and Character Skills
2.1 Cognitive Skills . . . . . . .
2.2 Measuring Character . . . . . . . . . . ... ..
2.3 A Task-Based Framework for Identifying and Measuring Skills . . . . . . . .
24 Reference Bias. . . . . . . . .o
2.5 Measuring Skills Using Behaviors . . . . . .. ... ... ... ... .....
2.6 Are Character Skills Stable? . . . . . . . .. .. .. ... ... ... ...

3 Predictive Power of Character

4 The Skills Needed for Success in the Labor Market

5 A Framework for Understanding Interventions

6 Summary of Empirical Evidence on the Efficacy of Interventions

7 Early-Life Interventions that Begin Before Formal Schooling
7.1 Infant Programs and Model Preschools . . . . . . . . ... ... ... ....
7.1.1 Nurse-Family Partnership . . . .. ... ... ... ... .. .....
7.1.2 Jamaican Study . . . . . ...
7.1.3 Perry Preschool Program . . . . . . .. .. ... ... ... .....
7.1.4 Abecedarian Program . . . . . .. ... ... L.
7.2 Large-Scale Infant and Young Child Programs . . . . . . ... .. ... ...
7.2.1 Head Start. . . . . . . . ..
7.2.2 Chicago CPC . . . . . . . .

8 Education and Interventions in Kindergarten and Elementary School

10
13
18
20
22

23

29

31

33

36
36
36
41
43
47
49
49
50

52



8.1 Targeted Character Interventions . . . . . . . ... ... ... ... ... .. 52

8.1.1 The Seattle Social Development Project (SSDP) . . . . . .. ... .. 53
8.1.2 Cambridge-Somerville Program . . . . . .. .. ... ... ... ... 56
8.1.3 Project STAR . . . . . . . . . . 56

9 Education and Interventions Targeted Toward Adolescents and Young

Adults 57
9.1 Adolescent Mentorship Programs . . . . . ... ... ... ... ... .. 58
9.1.1 Quantum Opportunity Program . . . . . . . .. ... ... ... ... 58

9.1.2 Big Brothers Big Sisters . . . . . .. ... oL 60

9.1.3 EPISProgram. . . . . . . . . . .. ... 62

9.2 Residential-Based Programs . . . . . . . .. .. ... 0L 62
9.2.1 Job Corps . . . . . . . 62

9.2.2 National Guard ChalleNGe . . . . .. ... ... ... ... ..... 64

9.3 Workplace-Based Adolescent Intervention Programs . . . . . . .. ... ... 65
9.3.1 Career Academies . . . . . . . . ... 67

9.3.2 Year-Up Program . . . . . . .. ... ... o 69

9.3.3 Dominican Youth Employment Program . . . .. .. .. .. .. ... 71

9.3.4 Self-Sufficiency Project . . . . . . . ... 72

10 Apprenticeship Programs 74
11 Other Curricula that Have Been Applied to Multiple Age Groups 78
11.1 Tools of the Mind . . . . . . . . . . . . . .. . . 78
11.2 Studies that Teach the Incremental Theory of Intelligence . . . . . . .. .. 78

12 The Effects of Education and Parental Investment on Character and Cog-

nition 81

13 Summary 88



1 Introduction

Modern societies rely on written tests. Achievement tests have come to play an especially
prominent role. They are used to sift and sort people, to evaluate schools, and to assess
the performance of entire nations.! The No Child Left Behind Act requires that public
schools administer achievement tests and that the test results influence local school policy.
In the US, high school dropouts can take a 7-and-a-half hour achievement test—the General
Educational Development (GED) exam—to certify that they are equivalent to high school
graduates.?

Despite their widespread use, achievement tests are not well understood. Achievement
tests were developed in the mid-twentieth century as a way to measure “general knowledge”
that would be useful inside and outside of the classroom.? Their developers claimed to have
designed pencil-and-paper tests that would predict success in the labor market, in education,
and in many other aspects of life. However, achievement tests are typically validated in
a circular fashion using IQ tests and grades, and not in terms of their ability to predict
important life outcomes. Their validity in predicting success in outcomes that matter is not
well established.

Achievement test scores predict only a small fraction of the variance in later-life success.
For example, adolescent achievement test scores only explain about 15% of the variance in
later-life earnings.* It is unlikely that measurement error accounts for most of the remaining
variance.® Something fundamental is missing.

Achievement tests do not adequately capture character skills such as conscientiousness,

!The Programme for International Student Assessment (PISA) evaluates student performance in math,
science, and reading across countries, and its results attract a lot of media attention and influence policy.
Scores from the year 2000 PISA test led Germany to reevaluate its educational system and introduce a
variety of reforms (Grek, 2009).

2See Heckman et al. (2014b) for a detailed discussion of the GED program and an evaluation of its
benefits.

3For histories of achievement tests see Heckman and Kautz (2014a); Quinn (2014).

4See Heckman and Kautz (2012).

®See Bound, Brown, and Mathiowetz (2001). At most 25%-30% of the variance in hourly wages is due
to measurement error.



perseverance, sociability, and curiosity, which are valued in the labor market, in school, and
in many other domains. Until recently these skills have largely been ignored. However, in
recent research economists and psychologists have constructed measures of these skills and
provide evidence that they are stable across situations and predict meaningful life outcomes.®

Skills are not set in stone at birth. They can be improved. Cognitive and character
skills change with age and with instruction. Interventions to improve skills are effective to
different degrees for different skills at different ages. Importantly, character skills are more
malleable at later ages.

This paper reviews the recent evidence from economics and personality psychology on
the predictive power of cognition and character and the best available evidence on how to
foster them. A growing body of empirical research shows that character skills rival IQ in
predicting educational attainment, labor market success, health, and criminality.”

Character skills are universally valued across all cultures and societies. Recognition of
the importance of skills other than raw intelligence is deeply embedded in folk wisdom.
Children everywhere are taught character-building stories like The Tortoise and the Hare
and The Little Engine That Could. Even the enthusiastic creators of the early IQ tests,
such as Alfred Binet, Charles Spearman, and Edward Webb, recognized the importance of
character skills beyond cognition in predicting academic success.®

Because both cognition and character can be shaped, and change over the life cycle, we
refer to them as “skills” throughout this paper. An older terminology refers to them as

“traits,” conveying a sense of immutability or permanence, possibly due to their heritable

nature. Our distinction between skills and traits is not just a matter of semantics. It suggests

6See the studies by Borghans, Duckworth, Heckman, and ter Weel (2008) and Almlund, Duckworth,
Heckman, and Kautz (2011). The modern literature traces back to Bowles and Gintis (1976), and Bowles,
Gintis, and Osborne (2001). An important study in sociology is the work of Peter Mueser reported in Jencks
(1979). Work in psychology going back to Terman, Baldwin, Bronson, DeVoss, Fuller, Lee Kelley, Lima,
Marshall, Moore, Raubenheimer, Ruch, Willoughby, Benson Wyman, and Hazeltine Yates (1925) shows that
personality skills predict life outcomes (see also Murray, 1938; Terman, Oden, Bayley, Marshall, McNemar,
and Sullivan, 1947; and the analysis in Gensowski, 2012).

"See Heckman and Kautz (2012), Almlund et al. (2011), Borghans et al. (2008), and Roberts, Kuncel,
Shiner, Caspi, and Goldberg (2007) for reviews.

8Binet and Simon (1916); Webb (1915).



new and productive avenues for public policy.

Skills enable people. They are capacities to function. Greater levels of skill foster social
inclusion and promote economic and social mobility. They generate economic productivity
and create social well-being. Skills give agency to people to shape their lives in the present
and to create future skills.

An effective strategy for promoting human development should be based on three factu-

ally based insights:

1. The powerful role of families in shaping skills;

2. The multiplicity of skills required for successful functioning in society. A core set of
skills promotes success in many aspects of life. Different tasks require different skills in
different levels and proportions. People tend to pursue the tasks where their skills give

them comparative advantage;

3. The technology of skill formation: that skills together with investment beget further skills.

Effective policies to promote skills straddle the missions of cabinet agencies and draw
on the wisdom of many academic disciplines. They require broad thinking. Both cognition
and character are important ingredients of successful lives. They are malleable to different
degrees at different stages of the life cycle. They cross-fertilize each other. Focusing on one
dimension of human skills to the exclusion of other dimensions misses fundamental aspects of
human performance and development. Narrowly focused policies fail to capture synergisms
in the expression and development of skills.

Many policymakers share a common desire to develop human potential. However, current
policy discussions focus on promoting skills by improving schools. In this very narrow view,
the success of schools is measured by scores on exams used to monitor performance under
No Child Left Behind. This focus is a consequence of a very limited conceptualization of

human capabilities that assumes that achievement tests capture the important life skills.



This emphasis misses important dimensions of human flourishing. It does not recognize
that skills are multiple in nature. Nor does it recognize the importance of families and
communities in creating skills. While schools are important, they are not the sole producers
of the skills that matter.

Both cognitive and character skills are crucial to success in economic and social life.
Character skills include perseverance (“grit”), self-control, trust, attentiveness, self-esteem
and self-efficacy, resilience to adversity, openness to experience, empathy, humility, tolerance
of diverse opinions, and the ability to engage productively in society.

Our emphasis on character skills does not arise from any agenda to impose Western
middle-class values on society. A strong base of cognitive and character skills is universally
valued across different cultures, religions, and societies. There are reliable ways to measure
them, and there are proven ways to enhance them and to evaluate efforts to foster them.

Recent research establishes the existence of critical and sensitive periods in the formation
of skills over the life cycle. Sensitive periods are those when investment is especially produc-
tive; critical periods are those when investment is essential. Critical and sensitive periods
differ across skills. Investments should target those periods.

In designing effective human development strategies, it is essential to discard obsolete
views about the origin and malleability of “traits.” What used to be regarded as traits
fixed at conception are now understood to be skills that can be augmented through guidance
and instruction. Raw intelligence is not fixed solely by parental genes, although heritability
plays an important role. It is boosted by quality parenting and by caring environments.
It becomes solidified around the time of puberty. Character skills can also be shaped.
Compared to raw intelligence, they are more malleable until later ages. Neuroscience shows
that this malleability is associated with the slow development of the prefrontal cortex.” When
attempted, adolescent remediation should focus on boosting character skills.

Skill development is a dynamic process. For example, boosting character skills early in

9Walsh (2005).



life increases the benefits of education later in life: More persistent students learn more. The
levels of cognitive and character skills at any age depend on levels of those skills at younger
ages and earlier investments.!®

Inequality among families in parenting and lack of support given to children in schools
are major contributors to inequality in skills. In light of this evidence, it is of great concern
that so many American children are being born into disadvantage as measured by the quality
of parenting and that the trend appears to be accelerating.!’ The traditional family with its
secure environment for rearing children is under challenge. A major casualty of this trend
is the quality of parenting available to disadvantaged children. It is unreasonable to expect
schools to take on the huge burden of supplementing compromised family environments in
addition to their traditional job of educating children.

Evidence from the social and biological sciences establishes the importance of the early
years in fostering the skills that promote human flourishing. Families do much more than
pass on their genes or put food on the table. Human development is a dynamic process of
nature/nurture interactions that starts in the womb. Environments and skills interact to
foster the development of later life skills and create who we are and what we become.

The foundations for adult success are laid down early in life. Many children raised in
disadvantaged environments start behind and stay behind. Poverty has lasting effects on
brain development, health, cognition, and character. Gaps in skills emerge early, before
formal schooling begins. Waiting until kindergarten to address these gaps is too late. It
creates achievement gaps for disadvantaged children that are costly to close.

Family disadvantage is poorly assessed by conventional measures of poverty that focus on
family income flows and parental education. The absence of parental guidance, nourishment,
and encouragement is the most damaging condition for child development. Absence of quality
parenting—stimulation, attachment, encouragement, and support—is the true measure of

child poverty.

10Cunha and Heckman (2007, 2008); Cunha, Heckman, and Schennach (2010).
See McLanahan (2004) and Heckman (2008).



Children from disadvantaged homes are much more likely to drop out of high school.
Single-parent families, compared to two-parent families, give less cognitive and emotional
stimulation to their children (Moon, 2012), and as a consequence their children have dimin-
ished cognitive and character skills.!?> The evidence summarized in this paper suggests that
skill deficits can be prevented by improving the early lives of disadvantaged children.

Yet, while important and often neglected in American public policy, the early years do
not fully determine adult success. Children are resilient and quality parenting throughout
childhood fosters the development and expression of skills. Schooling shapes both cognitive
and character skills. Certain adolescent remediation programs appear to be effective.

A variety of adolescent interventions attempt to remediate early-life skill deficits. Alter-
natives to the traditional high school curriculum provide potential dropouts with training
suitable to their interests and skills. Such programs can mold character, even if it is not
their primary goal. Other interventions attempt to directly remediate character deficits after
students drop out of school.

We aim to provide a sober account of what is known. We compare different skill enhance-
ment strategies and consider the features that make some programs more successful than
others. Unfortunately, the field of human development is marred by overzealous advocates
who claim miracle fixes from their favored programs. They focus on one slice of the life cycle
to the exclusion of others.

Slogans often replace hard evidence. Most evaluations of interventions have only short-
term follow-ups. Many differ in their measures of outcomes and skills and target different
demographic groups, so it is difficult to compare alternative programs. Despite these limita-
tions, several studies suggest that interventions during the preschool years or in kindergarten
improve character in a lasting way, some with annual rates of return (per annum yields)

that are comparable to those from investment in the stock market in normal times.'? Sev-

12Gee, for example, Carneiro and Heckman (2003), Cunha, Heckman, Lochner, and Masterov (2006), and
Cunha and Heckman (2009).
13See Heckman, Moon, Pinto, Savelyev, and Yavitz (2010b).



eral adolescent interventions are promising, particularly those that combine education with
work-related experience.!*

This paper is organized as follows. Section 2 defines cognitive and character skills and
discusses how they are measured. Section 3 summarizes the evidence on the predictive power
of character skills. Section 4 presents an analysis of the skills needed in the workforce, as
garnered from surveys of employers. Section 5 presents a framework for analyzing investment
in skills over the life cycle. Sections 6— 12 review evidence about the efficacy of education,
parental investment, and interventions in improving character skills from preschool, elemen-

tary school, and adolescence. Section 13 summarizes the paper.

2 Measures of Cognitive and Character Skills

2.1 Cognitive Skills

Measures of cognition have been developed and refined over the past century. Cognitive
ability has multiple facets.!® Psychologists distinguish between fluid intelligence (the rate at
which people learn) and crystallized intelligence (acquired knowledge).'® Achievement tests
are designed to capture crystallized intelligence,'” whereas I1Q tests like Raven’s progressive
matrices (1962) are designed to capture fluid intelligence.'8:1

This new understanding of cognition is not widely appreciated. Many use 1Q tests,

standardized achievement tests, and even grades as interchangeable measures of “cognitive

14Gee, for example, Kemple and Willner (2008) and Roder and Elliot (2011).

15See Carroll (1993) and Ackerman and Heggestad (1997) for discussions.

16See, for example, Nisbett, Aronson, Blair, Dickens, Flynn, Halpern, and Turkheimer (2012).

"Roberts, Goff, Anjoul, Kyllonen, Pallier, and Stankov (2000).

18Raven, Raven, and Court (1988). The high correlation between scores on intelligence tests and scores on
achievement tests is in part due to the fact that both require intelligence and knowledge. Fluid intelligence
promotes the acquisition of crystallized intelligence. Common developmental factors affect the formation of
both skills.

YCarroll (1993) and Ackerman and Heggestad (1997) discuss more disaggregated facets of cognitive
ability.



ability” or intelligence.?’ Scores on IQ tests and standardized achievement tests are strongly

I However, these general indicators of “cog-

correlated with each other and with grades.?
nition” measure different skills and capture different facets of cognitive ability.?2'?® In the
following section we show that scores on these tests are also influenced by effort and character

skills.

2.2 Measuring Character

Throughout this paper we use the term character skills to describe the personal attributes not
thought to be measured by IQ) tests or achievement tests. These attributes go by many names
in the literature, including soft skills, personality traits, non-cognitive skills, non-cognitive
abilities, character, and socio-emotional skills. These different names connote different prop-
erties.?* “Traits” suggests a sense of permanence and possibly also of heritability. “Skills”
suggests that these attributes can be learned. In reality, the extent to which these personal
attributes can change lies on a spectrum. Both cognitive and character skills can change and
be changed over the life cycle, but through different mechanisms and with different ease at
different ages. We generally use the term skill throughout this paper because all attributes
can be shaped.

Although character skills are overlooked in most contemporary policy discussions and
in economic models of choice behavior, personality psychologists have studied these skills
for the past century. Psychologists primarily measure character skills by using self-reported
surveys or observer reports. They have arrived at a relatively well-accepted taxonomy of

character skills called the Big Five, with the acronym OCEAN, which stands for: Openness

20This practice is true even among leading professional psychologists. For example, all of these measures
are used as measures of intelligence in Flynn (2007), Nisbett (2009), and Nisbett et al. (2012).

21See Heckman and Kautz (2012).

22See Borghans, Golsteyn, Heckman, and Humphries (2011a).

23Tt is an irony of the testing literature that high school grades are more predictive of first-year college
performance than SAT scores (Bowen, Chingos, and McPherson, 2009). The SAT and related tests were
once thought to be a more objective measure of student quality than high school grades (Lemann, 1999).

24Gee Almlund et al. (2011) and Borghans et al. (2008) for comparisons of some of these different tax-
onomies.

10



to Experience, Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Table 1
defines these skills and their multiple facets.?® Some argue that the Big Five are the lon-
gitude and latitude of character skills, by which all more narrowly defined skills may be
categorized.?

While the Big Five measures are now widely used in psychology, there are several other
taxonomies, including the Big Three, the MPQ, and the Big Nine. They are conceptually
and empirically related to the Big Five.?” Other taxonomies, including psychopathology
as measured by the DSM-IV and measures of temperament, have also been related to the
Big Five.”® Almlund et al. (2011) and Becker, Deckers, Dohmen, Falk, and Kosse (2012)
summarize evidence showing that economic preference parameters are not closely related to
the Big Five measures and apparently represent different skills that, along with the skills

measured by psychologists, govern behavior.??

258ee, for example, Borghans et al. (2008).

26Costa and McCrae (1992a).

27See Borghans et al. (2008) and Almlund et al. (2011) for comparisons of these taxonomies.

28Gee, for example, Cloninger, Svrakic, Bayon, and Przybeck (1999).

29A deeper issue, as yet not systematically investigated in the literature in economics or psychology, is
whether the “traits” captured by the alternative measurement systems are the expression of a deeper set of
preferences or goals. McAdams (2006) adds goals to the list of possible traits. Almlund et al. (2011) and
Heckman and Kautz (2012) develop a model in which preferences and endowments of skills determine the
effort applied to tasks. As shown in the next section, performance on tasks is the source of any measurement
of a trait. Hence, in their framework, measures of traits are determined, in part, by preferences.

11
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2.3 A Task-Based Framework for Identifying and Measuring Skills
One leading personality psychologist defines personality (character) traits (skills) as follows:

Personality traits are the relatively enduring patterns of thoughts, feelings, and
behaviors that reflect the tendency to respond in certain ways under certain cir-

cumstances. (Roberts, 2009, 140)

Roberts’ definition of personality (“character”) suggests that all psychological measurements
are calibrated on measured behavior or “tasks” broadly defined. A task could be an IQ test,
a personality questionnaire, job performance, school attendance, completion of high school,
participation in crime, or performance in an experiment. Figure 1 depicts how performance
on a task can depend on incentives, effort, and cognitive and character skills. Performance
on different tasks depend on these components to different degrees. People can compensate
for their shortfalls in one dimension by having strengths in other dimensions.

Figure 1 Determinants of Task Performance

Incentives —_— Effort
Character Task
Skills Performance
Cognitive
Skills

Many believe that personality skills can only be assessed by self-reported questionnaires

that elicit skills like the Big Five. However, performance on any task or any observed behavior
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can be used to measure skills.?® For example, completing high school requires many other
skills besides those measured by achievement tests, including showing up in school, paying
attention, and behaving in class.3!

Figure 1 suggests that inferring skills from performance on tasks requires standardization
for all of the other contributing factors that produce the observed behaviors. The inability to
parse and localize behaviors that depend on a single skill or ability gives rise to a fundamental
problem of assessing the contribution of any skill to successful performance on a task. This
problem is commonly ignored in empirical research that studies how psychological skills
affect outcomes.??

There are two issues here. First, behavior depends on incentives created by situations.
Different incentives elicit different amounts of effort on the tasks used to measure skills.
Accurately measuring character skills requires standardizing for the effort applied in any
task. Second, performance on most tasks depends on many skills. Not standardizing for
incentives and other relevant skills can produce misleading estimates of any particular skill.

These problems are empirically important. For example, incentives partly determine
scores on IQ tests. A series of studies conducted over the past 40 years show that incentives,
like money or candy, can increase 1Q scores, particularly among low-IQ individuals. The
black—white gap in IQ can be completely eliminated by giving M&M candies for correct
answers.>> However, there is no evidence that this performance persists. It has not been
shown that creating incentives for performance on one test improves performance on subse-
quent tests, and there is some evidence that it, in fact, may worsen subsequent performance

(Deci and Ryan, 1985; Ryan and Deci, 2000). Duckworth, Quinn, Lynam, Loeber, and

30See Almlund et al. (2011).

31The idea of using behaviors to measure character is old. Ralph Tyler suggested using measures of
behavior to capture character skills in his first proposal for the National Assessment of Educational Progress
tests. See Tyler (1973) and Rothstein, Jacobsen, and Wilder (2008). This idea is being been pursued in the
recent literature (Heckman, Humphries, Urzia, and Veramendi, 2011; Jackson, 2013).

32Gee Borghans et al. (2011a), Almlund et al. (2011), and Heckman and Kautz (2012) for discussions of
this problem.

33See Ayllon and Kelly (1972); Borghans, Meijers, and ter Weel (2008); Breuning and Zella (1978);
Clingman and Fowler (1976); Edlund (1972); Holt and Hobbs (1979); Larson, Saccuzzo, and Brown (1994);
Segal (2008). This evidence is summarized in Borghans et al. (2008) and Almlund et al. (2011).
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Stouthamer-Loeber (2011) have supplemented these studies by showing that observer-rated
motivation predicts 1Q scores.

Not all persons respond with equal strength to incentives. Research by Borghans et al.
(2008) and Segal (2008) shows that the responsiveness of persons to incentives on I1Q and
achievement tests depends on their character skills.

The recent literature shows that character skills predict standardized achievement test
scores, which many analysts assume are good measures of intelligence.®* Figures 2 and 3
show how the variance in the scores on two achievement tests, the Armed Forces Qualifying
Test (AFQT) and the closely related Differential Aptitudes Test (DAT),* can be decom-
posed into IQ and character measures. Character skills explain a substantial portion of the
variability in both AFQT scores and DAT scores.® Character skills explain the variance in
achievement scores above and beyond the variance that IQ explains when both character and
IQ are included in a regression. These findings caution the interpretation that standardized
achievement tests only measure cognitive ability. They also capture character skills.>” Ironi-
cally, The Bell Curve by Herrnstein and Murray, which uses achievement tests as a measure
of intelligence, implicitly shows the power of both character and cognition in shaping life

outcomes.

31Gee, for example, Nisbett (2009).

35The correlation between DAT and AFQT scores in the National Longitudinal Study of Youth 1979
(NLSY79) is 0.75 (Borghans, Golsteyn, Heckman, and Humphries, 2011b). Friedman and Streicher (1985)
estimate correlations between 0.65 and 0.82 in a sample of high school sophomores and juniors. Kettner
(1976) estimates correlations between DAT and the AFQT subtests of 0.76 to 0.89 in a sample of juniors
and seniors.

36The lower explained variance in the sample with DAT is likely a consequence of restriction on range.
The DAT data come from a single school, whereas the AFQT data come from a national sample.

37In the Stella Maris data, Openness to Experience is strongly correlated with IQ. See Borghans et al.
(2011b).
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Figure 2 Decomposing Variance Explained for Achievement Tests and Grades into IQ and
Character [NLSY79]

Achievement Grades
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]
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AFQT Grades

W 1Q, Rosenberg, and Rotter mI1Q [ Rosenberg and Rotter

Source: Borghans et al. (2011a).

Notes: Personality is measured by the Rotter and Rosenberg personality inventories. These are only a subset of the personality
inventories described in Table 1. Locus of Control is based on the four-item abbreviated version of the Rotter Internal- External
Locus of Control Scale. This scale is designed to measure the extent to which individuals believe that they have control over
their lives through self-motivation or self-determination (internal control) as opposed to the extent to which individuals believe
that the environment controls their lives (external control). The self-esteem scale is based on the 10-item Rosenberg Self-
Esteem Scale. This scale describes a degree of approval or disapproval toward oneself. Rotter was administered in 1979. The
ASVAB and Rosenberg were administered in 1980. AFQT is constructed from the Arithmetic Reasoning, Word Knowledge,
Mathematical Knowledge, and Paragraph Comprehension ASVAB subtests. I1Q and GPA are from high school transcript data.
AFQT, Rosenberg, and Rotter have been adjusted for schooling at the time of the test conditional on final schooling, as laid out
in Hansen, Heckman, and Mullen (2004). IQ is pooled across several IQ tests using IQ percentiles. GPA is the individual’s core
subject GPA from 9th grade. Sample excludes the military oversample. R-squared is a measure of the proportion of variance
in the outcome explained by the designated variable.
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Figure 3 Decomposing Variance Explained for Achievement Tests and Grades into IQ and
Character: Stella Maris Secondary School, Maastricht, Holland
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Source: Borghans et al. (2011a).
Note: Grit is a measure of persistence on tasks (Duckworth, Peterson, Matthews, and Kelly, 2007).
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2.4 Reference Bias

Answers from self-reports can be misleading when comparing levels of personality skills across
different groups of people. Most personality assessments do not anchor their measurements in
any objective outcome.®® For example, the German Socio-Economic Panel (GSOEP) survey
asks respondents to rate themselves on the following statement: “I see myself as someone
who tends to be lazy” (Lang, John, Liidtke, Schupp, and Wagner, 2011). The scale ranges
from 1 = “strongly disagree” to 7 = “strongly agree.” In answering this question, people
must interpret the definition of “lazy,” which likely involves comparing themselves to other
people. If different groups have different standards or reference points, comparing traits
across groups can be highly misleading. Laziness may mean different things to different
groups of people.

This measurement problem—sometimes called reference bias—is empirically relevant.’
Schmitt, Allik, McCrae, and Benet-Martinez (2007) administer a Big Five personality ques-
tionnaire to groups of people in a variety of different countries. Using their estimates, Figure 4
shows how Organization of Economic Cooperation of Development (OECD) countries rank
in Conscientiousness (from high to low). The bars display the average number of hours that
people work in the country. The results are surprising. South Korea ranks second to last in
terms of Conscientiousness but also ranks first in the number of hours worked. South Korea
is not an anomaly. Country-level reports of Big Five Conscientiousness are unrelated to the
number of hours worked. The rank correlation between hours worked and Conscientiousness

across countries is negative, though statistically insignificant.*’

38These are called Likert scales (Likert, 1932).

39Reference bias is also problematic in health surveys that use self-reported, subjective health assessments.
See Groot (2000).

40r = —0.07 (p = 0.73).
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Figure 4 National Rank in Big Five Conscientiousness and Average Annual Hours Worked
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Source: The Conscientiousness ranks come from Schmitt et al. (2007). These measures were taken in 2001 (Schmitt, 2002).
The hours worked estimates come from Organisation of Economic Cooperation and Development (2001).
Note: Several countries are omitted due to lack of data.

These findings are relevant for constructing measurements of character skills. Achieve-
ment tests miss important skills, suggesting that students, teachers, and schools should not
be evaluated solely by achievement tests. Would the self-reported Big Five be a useful sup-
plement to school evaluations? The possibility of reference bias suggests that it might not.
Self-reports of Conscientiousness might measure different things for different schools.

Psychologists have attempted to address the problem of reference bias.*! Some surveys
include vignette-based questions that attempt to standardize for aspects of the culture or
situation. They attempt to frame questions so that the people in the survey answer within
a common situation. However, this approach might not work well for evaluating schools,
especially if teachers have incentives to coach children on taking these tests so that they

score better and give answers perceived to be positive. Direct use of standard psychological

4For further discussion of reference bias, see Duckworth (2012) and her references: Goldammer (2010);
Heine, Buchtel, and Norenzayan (2008); Heine, Kitayama, Lehman, Takata, Ide, Leung, and Matsumoto
(2001); Heine, Lehman, Peng, and Greenholtz (2002); Naumann and John (2011); Peng, Nisbett, and Wong
(1997); and Schmitt et al. (2007).
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measures can be problematic.*?

2.5 Measuring Skills Using Behaviors

Ralph Tyler, a pioneer of achievement testing, recognized its limitations. He suggested
using measures of behavior such as performance, participation in student activities, and
other observations by teachers and school administrators to complement achievement tests
when evaluating students and schools. Several recent papers show that this is a promising
approach. Heckman, Pinto, and Savelyev (2013) show that teacher ratings of elementary
schoolchildren’s behaviors are strong predictors of adult outcomes and that early childhood
interventions promote the character skills measured by these ratings. Heckman et al. (2011)
estimate the causal effect of cognitive and socio-emotional (character) skills on a variety of
outcomes. They measure socio-emotional (character) skills using risky and reckless behaviors
measured in the adolescent years.*> Motivated by findings such as those reported in Figure 2
and Figure 3, they develop and apply methods to use high school grades to measure both
cognition and character. They show that character skills promote educational attainment,
beneficial labor market outcomes, and health.

Jackson (2013) studies the effect of teachers on student cognition and character. In a
fashion similar to Heckman et al. (2011), Jackson measures cognitive skills using achieve-
ment test scores, while measuring noncognitive (character) skills using absences, suspensions,
grades, and grade progression. These measures of character predict adult outcomes with a
strength similar to measures of cognitive ability. His measures of character are commonly
available from the administrative records of schools.

Similar to Ralph Tyler’s suggestion to use participation in extracurricular activities,

42Tn an attempt to address reference bias, some psychologists measure skills using behaviors. Heine
et al. (2008) examine cross-country differences in Conscientiousness using objective measures, including
walking speed, postal workers’ speed, and the accuracy of clocks in public banks.To measure walking speed,
researchers timed how long it took for a random sample of people to walk 60 feet in public areas. Postal
workers’ speed was assessed by measuring how long it took for postal workers to sell stamps.

43The measure of risky and reckless behavior is based on whether adolescents engaged in any of the
following behaviors: stealing from a store, purposefully damaging property, taking something worth less
than $50, or conning someone.
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Lleras (2008) measures noncognitive (character) skills in part by using tenth grade partic-
ipation in sports, academic clubs, and fine arts activities. Participation in these activities
predicts educational attainment 10 years later, even after controlling for cognitive ability as
measured by achievement tests.

Criminologists have also debated about whether it is better to measure self-control with
self-reported psychological scales or with objective behaviors. The publication of Gottfredson
and Hirschi’'s A General Theory of Crime (1990) launched a series of studies on the link
between self-control and crime. In that study, they posit that a single factor, self-control,
predicts much of the variance in criminal outcomes.

There is a divide in this literature. Subsequent studies have measured self-control using
psychological scales, while others have used behavioral measures. A meta-analysis by Pratt
and Cullen (2000) finds that behavioral measures are at least as good at predicting crime as
are measures based on self-reported taxonomies. In a similar vein, Benda (2005) uses both
types of measures in the same study and finds that behavioral measures predict crime better
than psychological scales.

Hirschi and Gottfredson (1993) suggest that objective behavioral measures might be
preferred to self-reports, partly because the act of filling out a survey requires some level of
self-control. Answering survey questions is another task that relies on skills beyond the ones
targeted by the survey.

Some criticize this approach and argue that it is tautological to use measures of behavior
to predict other behavior even though the measures are taken early in life to predict later life
behaviors.** As suggested by Figure 1, all tasks or behaviors can be used to infer a skill as
long as the measurement accounts for other skills and aspects of the situation. Self-reported
scales should not be assumed to be more reliable. The question is which measurements are
most predictive and can be implemented in practice. The literature suggests that there are

objective measurements of character that are not plagued by reference bias.

448ee the discussion in Pratt and Cullen (2000) and Benda (2005).
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2.6 Are Character Skills Stable?

Many have questioned whether there are stable character skills. The publication of Wal-
ter Mischel’s 1968 book, Personality and Assessment, gave rise to a heated “personality—
situation” debate within psychology, which pitted social psychologists who favored situa-
tional factors as primary determinants of behavior against personality psychologists who
considered stable personality (character) traits (skills) as more consequential. Mischel ar-
gued that aspects of situations overshadow any effect of personality (character) traits (skills)
on behavior.* Ironically, Mischel himself later demonstrated the stability of character skills
over the life cycle in his celebrated “marshmallow experiment.”46

A large body of evidence reviewed in Almlund et al. (2011) shows that stable character
skills exist and are predictive of many behaviors.*” An early paper by Epstein (1979) presents
compelling evidence that, averaging over tasks and situations, people act in a predictable
fashion with a high level of reliability of average behavior (“measured character”) across
situations.*®

In addition, measures of character skills tend to be about 30%-60% heritable, suggesting
that something tied to the person, rather than the situation, influences behavior (Bouchard
and Loehlin, 2001).* Evidence from neuroscience suggests that expression of different skills
is linked to different regions of the brain (see Canli, 2006, and DeYoung, Hirsh, Shane,

Papademetris, Rajeevan, and Gray, 2010).

45This point is echoed in behavioral economics. See Thaler (2008).

46 A participant (usually a child) was given a marshmallow. The experimenter left the room and told
the participant that he or she would receive a second 