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The “Dark Matter” of Strati�cation Research: Noncognitive
Characteristics, Socioeconomic Attainment, and Social
Mobility 
Michelle Jackson, Sophie Moullin

For many decades, it has been clear that noncognitive characteristics play an important role in

processes of strati�cation and mobility, yet it has only been recently that the study of noncognitive

characteristics has coalesced into a distinctive sub�eld of strati�cation research. Many social scientists

are unfamiliar with standard measures of noncognitive characteristics and thus have not considered

how basic models of the strati�cation and mobility process might be adapted to take account of

noncognitive characteristics. This chapter provides strati�cation researchers with a clear introduction

to noncognitive characteristics, covering measurement, theory, and the existing empirical consensus

with respect to educational and occupational attainment, earnings, and mobility. It discusses

outstanding theoretical and empirical challenges within the �eld and calls for a renewed focus on

theory development in future studies of noncognitive characteristics and socioeconomic attainment.

1. Introduction

The idea that character matters is central to our great works of literature and the dramatic arts. Modern-day

politicians routinely appeal to founding myths linking �air and fortune, and in one of the most famous

speeches of the twentieth century, Dr. Martin Luther King imagined a future in which children would “not

be judged by the color of their skin but by the content of their character.” Yet despite the ubiquity of

character in our historical and contemporary narratives, the study of noncognitive characteristics has only

recently coalesced into a distinctive sub�eld of strati�cation research. The slow development of this �eld is
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understandable considering the many challenges that confront researchers. These include a lack of

conceptual and theoretical clarity with respect to noncognitive characteristics; a lack of agreement on which

characteristics should be classi�ed, measured, and studied; and the fragmentation of research across

di�erent social science disciplines.

There is not even agreement on how the diverse set of noncognitive characteristics should be labeled. The

term “non-cognitive skills” came to dominate the �eld following its introduction by Heckman and

Rubinstein (2001), though the label was originally designed to simply describe di�erences in wages not

captured by standard measures of skills or human capital. As Heckman and Rubinstein explained, their work

was “written in the spirit of ‘dark matter’ research in astrophysics … [and] established the quantitative

importance of non-cognitive skills without identifying any speci�c non-cognitive skill” (149). However, the

descriptor “skill” contains strong assumptions about whether noncognitive characteristics are productive,

inherited, or malleable. In this chapter, we therefore use the term noncognitive characteristics as an umbrella

label for a set of self-beliefs, including self-e�cacy, self-esteem, aspirations, and personality

identi�cations, and self-related behaviors—including self-control and the absence of internalizing and

externalizing problem behaviors.

Our primary aim is to provide an overview that will reduce the costs of entry to this important �eld. We

provide a brief history of the social strati�cation research on noncognitive characteristics, before describing

the major conclusions of the �eld as it stands today. We then turn to issues of theory and measurement and

provide an overview of the standard concepts and measures of noncognitive characteristics included in the

data sources that are typically available to social scientists. We ask how malleable noncognitive

characteristics are, speaking to the question of whether they should properly be characterized as “skills”

rather than “traits.” Finally, we consider outstanding questions that need to be addressed to advance our

understanding of the role of noncognitive characteristics in the strati�cation and mobility process.

2. A Brief History of Social Stratification Research on Noncognitive
Characteristics

The slow development of a coherent �eld focusing on noncognitive characteristics may be surprising to

those familiar with the strati�cation literature of the past �ve decades, where the study of noncognitive

characteristics has been hiding in plain sight. Key contributions are found in sociology, economics, and

psychology from the mid-twentieth century on.
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2.1. 1950s–1970s: The Status Attainment Model and Its Critics

In the late 1950s, scholars at the University of Wisconsin–Madison were working to develop a

comprehensive model of status attainment using individual and family characteristics to predict

educational and occupational attainment. The classic model of status attainment explained the process of

intergenerational mobility via the mechanism of educational attainment, and research based on that model

showed that much of the intergenerational transmission of socioeconomic status (SES) could, in fact, be

accounted for by the e�ects of parents’ SES on child’s education, and the e�ects of educational attainment

on child’s SES (Blau and Duncan 1967). Further development of status attainment models expanded the set

of causal mechanisms linking parents’ and child’s socioeconomic positions, culminating in the Wisconsin

model of status attainment (Sewell and Hauser 1974; Sewell, Haller, and Ohlendorf 1970; Sewell, Haller, and

Portes 1969). The Wisconsin model proposed that “social-psychological variables” played a central role in

the process of status attainment; and indeed, Haller and Portes (1973, 88) concluded that “practically all the

e�ect of family’s position on educational and occupational attainments is due to its impact on the formation

of status aspirations and signi�cant others’ encouragement of their enactment.”

The Wisconsin model’s social-psychological variables are primarily attitudinal measures and account for a

limited set of all the noncognitive characteristics that could be included in a strati�cation model. An

alternative approach to including noncognitive characteristics in an explanatory model of the strati�cation

process is found in Who Gets Ahead?, published by Jencks and colleagues (1979). One study in this in�uential

collection highlighted that an array of noncognitive characteristics, including “industriousness” and

“executive leadership,” were consequential for educational and occupational attainment, and that, notably,

the e�ects of noncognitive characteristics largely operated independently of the e�ects of social

background and cognitive ability (i.e., adjusting for noncognitive characteristics did not reduce the origin-

destination association). As a reviewer of the book observed, “We have a long way to go before we meld

personality theory on status attainment models or empirically identify and measure a few simple

personality traits that are essential” (Smith 1981, 426).

The 1970s, then, saw important contributions by sociologists to the literature on noncognitive

characteristics. But the decade also saw the publication of work by economists that would be in�uential for

how social scientists would think about noncognitive characteristics in processes of status attainment. The

publication of Schooling in Capitalist America, by “heterodox economists” Samuel Bowles and Herbert Gintis,

was a de�ning moment in the history of the noncognitive �eld. Bowles and Gintis (1976) argued, not just

that “non-cognitive personality factors” mattered for social reproduction, but also that schools actively

inculcated those noncognitive characteristics that would be valued in the workplace. Because schools

rewarded self-motivation and self-discipline in the classroom, the characteristics needed for success in

school corresponded to those needed for success at work (116). Bowles and Gintis’s emphasis on the demand

side—the noncognitive characteristics valued and promoted by educational and workplace institutions—

was a stark departure from previous models of status attainment that conceptualized noncognitive

characteristics simply as attributes of individuals that were inherently valuable. Instead, noncognitive

characteristics were desirable in the workplace because they were vital to the functioning of low-skilled

labor markets (Bowles, Gintis, and Osborne 2001; see Acemoglu, 2021, for an updated, formalized version of

this argument).
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2.2. 1980s and 1990s: Preferences, Choices, and Cultural Capital

2.3. 2000s Onward: Noncognitive “Skills” as Human Capital

Although research on noncognitive characteristics continued in the 1980s, the gains of the 1970s studies

were exploited mainly by researchers outside the strati�cation �eld. Work on noncognitive characteristics

proliferated in psychology and management studies, where the focus was on the �t between “personality

characteristics” and di�erent occupations. Personality was considered to be an innate preference that

in�uenced occupational choices rather than a malleable and productive skill (Holland 1985). In a meta-

analysis of over a hundred studies of personality characteristics, Barrick and Mount (1991) found strong

di�erences across occupations in the types of noncognitive characteristics that were valued. Extraversion

was valued when it came to entry into managerial and sales occupations but was less important for

accessing other occupations. For entry into professional occupations, emotional stability was a negative

predictor, and indeed, “highly-strung” individuals performed better (Barrick and Mount 1991, 20). Such

results, Filer (1986) concluded, “are generally consistent with a well-functioning labor market that sorts

workers into jobs satisfying their individual preferences” (412).

Although personality research in the human resources �eld often sidestepped the questions that were of

most interest to strati�cation researchers, this period also marked the beginning of a cultural turn in

sociology, primarily due to the in�uence of Bourdieu’s work on cultural capital. Bourdieu stressed that a

person’s behavioral dispositions and personality were tightly connected to both their family of origin’s

social and economic position and their chances of success in education and employment. At the same time

he emphasized—through his concept of habitus—that while a person can change the way they think, feel,

and behave, they cannot do so easily or independently of their past, present, or imagined future social

context (Lamont and Lareau 1988; Bourdieu and Wacquant 1992). Work in the cultural capital tradition

therefore placed great weight on noncognitive characteristics in the strati�cation process, but

conceptualized these characteristics as durable, embodied, and (socially) heritable, having payo� only

within a given social and institutional context. In contrast to other strati�cation research on noncognitive

characteristics, empirical work in the cultural capital tradition is unconcerned with identifying or

quantifying associations between externally validated measures of noncognitive characteristics and

particular outcomes.

When mainstream labor economists turned to the study of noncognitive characteristics in the early 2000s,

they found the roots in Jacob Mincer’s classic research on wages. Mincer (1958) had proposed that

di�erences in earnings should be understood as resulting from di�erences in investments in human capital,

a latent concept capturing productive capacities and skills, operationalized in empirical work as educational

investments and levels of experience (Becker 2006; Lemieux 2006). Over time, human capital models were

re�ned, and in an in�uential 2001 paper on the General Educational Development (GED) Test of high-

school-level cognitive skills, Heckman and Rubinstein (2001) recognized the limited ability of cognitive

skills to account for heterogeneity in wages at the individual level. Heckman’s subsequent work, often

carried out in collaboration with psychologists, expanded the notions of “skill” and “human capital” to

include noncognitive characteristics.

Over the past two decades, studies of the e�ects of noncognitive characteristics on socioeconomic outcomes

have proliferated across the social sciences. Three key conclusions may be drawn from the contemporary

literature.
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First, noncognitive characteristics are predictive of educational attainment at the elementary, secondary,

and tertiary levels. In elementary and secondary schooling, noncognitive characteristics aid the learning

process and improve performance on standardized tests, even if measures such as “grit” have been found to

be much more predictive of teacher-assigned school grades than of standardized test scores (Duckworth

and Seligman 2006). The e�ects of noncognitive characteristics on educational attainment di�er by

socioeconomic background and by cognitive skill. Conscientiousness, for example, has been shown to

in�uence entry into the academic track in Germany, but the e�ects are much greater for children from

high-SES families with low levels of cognitive skill (Gil-Hernández 2021). High levels of behavior problems

negatively a�ect test scores for children across the parental SES distribution, but they a�ect grade retention

only for those with low-SES parents (Currie and Stabile 2006). Noncognitive characteristics also help to

account for racial and gender inequalities in education. Owens and McLanahan (2020) �nd that the

behavioral problems exhibited by African American students are particularly heavily penalized by schools,

and Owens (2016) �nds that externalizing behavioral problems in early childhood help to account for boys’

lower educational attainment.

With respect to higher education, noncognitive characteristics are highly predictive of who gets into college,

and who succeeds in college. Academic self-e�cacy is associated with academic performance, college

preparedness, and a successful transition to college (Chemers, Hu, and Garcia 2001; Granger and Noguera

2015; Heckman, Stixrud, and Urzua 2006). Once again, the e�ects of noncognitive characteristics di�er by

socioeconomic background and gender (Lundberg 2013).

A second key conclusion to be drawn from the contemporary literature is that noncognitive characteristics

are predictive of earnings, occupational attainment, and socioeconomic position, although the e�ect is

often indirect, operating through educational attainment. Higher self-e�cacy, for example, predicts

greater annual earnings and more rapid earnings growth (Heckman, Stixrud, and Urzua 2006; Judge and

Hurst 2007; Kautz et al. 2014). Osborne Groves (2005) �nds that, for White women, self-esteem and

extraversion are associated with higher wages, while fatalism, aggression, and withdrawal are associated

with lower wages. As with educational attainment, wage returns to noncognitive characteristics di�er by

gender. A recent analysis �nds that personality characteristics have a larger e�ect on women’s wages than

on men’s, and that some characteristics generally seen as desirable, such as agreeableness, are in fact

penalized when they are found in women (Nyhus and Pons 2005).

With respect to occupational attainment and socioeconomic position, Heckman, Stixrud, and Urzua (2006)

�nd that the probability of attaining a white-collar job in the United States is positively predicted by a latent

measure of noncognitive skills. Similar results are found for social class and SES. For example, Mo�tt and

colleagues (2011) �nd that, in New Zealand, self-control is positively associated with occupational prestige,

when conditioning on parental SES (see also Jackson 2006). In the United Kingdom, Moullin (2021) �nds

that even net of teacher-rated self-control, working-class children’s lower self-e�cacy and self-esteem at

age 10 helps to account for their lower chances of reaching the managerial and professional class.

Noncognitive characteristics also increase the likelihood that an individual will enter self-employment.

Blumberg and de Graaf (2004) �nd that while openness and creativity have positive e�ects on entry to self-

employment, conscientiousness has a negative e�ect.
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3.1. Theoretical and Terminological Considerations

The third key conclusion that may be drawn from the contemporary literature is that there are payo�s and

penalties to particular characteristics in particular occupations or sectors of the economy. Building on the

gains of the psychology and human relations research of the 1980s, strati�cation researchers have

identi�ed a key distinction between occupations that involve social interaction with customers and fellow

employees and occupations that are more solitary and reliant on technical skills. For example, Jackson

(2006) shows that withdrawal behaviors measured in childhood are negatively associated with entry into

managerial occupations. The variable importance of noncognitive characteristics across di�erent types of

occupation takes on particular signi�cance when we consider recent changes in the structure of the labor

market. The occupations that are most consistently found to reward noncognitive characteristics—in

particular, managerial occupations and those in the sales and personal services sector—have increased as a

proportion of the labor force in most late-industrial societies (Jackson, Goldthorpe, and Mills 2005; Deming

2017). Further, evidence shows that for professional occupations, which represent a large and growing

sector of the economy, employers are very likely to include requirements for noncognitive characteristics in

job advertisements (Dör�er and van de Werfhorst 2009; Jackson 2007). In contrast, for technical and

manual occupations, which have been a declining sector for many decades, employers are less likely to

require noncognitive characteristics. As we look to the future of the labor market, the occupations for which

noncognitive characteristics are the most valued are the ones most likely to experience continuing growth.

3. Theory and Measurement

Noncognitive characteristics are alternatively described as skills or traits in the research literature. These

alternative characterizations are far from accidental. Rather, the terminology re�ects the assumed model

linking noncognitive characteristics to educational and occupational attainment. In broad terms, the skill

descriptor is associated with human capital and supply-side theories of attainment; whereas demand-side

theories are more likely to use the trait descriptor.

In the human capital framework, noncognitive skills are de�ned in opposition to cognitive skills, or

intelligence. Heckman and Rubinstein (2001) introduced the term “non-cognitive skills,” as a label for the

heterogeneity in individual economic outcomes not captured by standard measures of human capital. The

skill descriptor is emphasized in the human capital tradition for two reasons. First, noncognitive

characteristics are believed to be malleable and thus responsive to policy intervention. Heckman is explicit

that it is the potential for malleability that justi�es the use of skill as a descriptor rather than trait (Heckman

and Kautz 2013). Noncognitive skills are considered particularly responsive to intervention in the preschool

period, and much of the research on early intervention focuses on the payo�s to the noncognitive skill

development achieved through preschool programs. Whether noncognitive characteristics are malleable is

an active area of research, as we discuss below, but psychologists often emphasize the heritability and

stability of personality over the life course.

A second reason one might embrace the skill descriptor is that noncognitive characteristics have payo�

throughout the life course. Noncognitive characteristics are the “skills that beget skills”; they are the

mental capacities, orientations, and motivations that allow for self-development (Borghans et al. 2008;

Heckman, Jagelka, and Kautz 2019). Noncognitive characteristics also provide the skills for self-regulation

—that is, the e�ort, application, and motivation needed to be productive. Expanding the skill concept to

include noncognitive characteristics improves the predictive power of the human capital model, while also

preserving the principle that individual economic outcomes should re�ect di�erences in productivity.
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3.2. The Measurement of Noncognitive Characteristics

An alternative treatment of noncognitive characteristics can be found in approaches that give more weight

to the demand side of occupational attainment. From a demand-side perspective, the labor market payo� to

noncognitive characteristics must be understood in terms of the match between individual characteristics

and workplace requirements. Noncognitive characteristics can be understood to be of value to employers,

because such characteristics are productive within a particular labor market con�guration or because they

signal that individuals are a good “�t” with the prevailing cultural norms. In the former tradition, research

has consistently demonstrated that certain noncognitive characteristics are valuable for performance in

particular occupations. Schooling in Capitalist America (Bowles and Gintis 1976), for example, describes

schools rewarding docility and conformity to prepare students for entry into the labor market. Some

characteristics—such as extraversion and friendliness—are associated with increased rewards in

occupations that require social interactions between employees and customers (Jackson, Goldthorpe, and

Mills 2005). Studies such as these emphasize that the functional requirements of occupations lead to

selection on those noncognitive characteristics that increase productivity, and to increased wages and

promotion prospects for individuals with the requisite attributes. The latter demand-side tradition is

associated with sociological, cultural capital approaches to understanding the payo� to noncognitive

characteristics. Although cultural capital approaches accept that noncognitive characteristics are valuable in

the labor market, the cultural capital model emphasizes that the value of any noncognitive characteristic is

determined through relational and institutional processes.

Demand-side approaches tend to use the term trait rather than skill to emphasize that the value of a given

noncognitive characteristic to an individual is determined by those valuing the characteristic. The trait

descriptor also emphasizes, consistent with the idea of cultural capital, that noncognitive characteristics

might be di�cult for an individual to acquire or change. The skill descriptor is inconsistent with a

conception of noncognitive characteristics that assumes them to be relatively �xed.

A further complication is that the term “noncognitive” is a misnomer. Many noncognitive constructs and

measures are developed in cognitive psychology and emphasize the primacy of thought or cognition over

behavior. Many commonly referenced characteristics, including conscientiousness, e�ort, persistence, and

delay of grati�cation, are classi�ed by psychologists under the construct of “cognitive control” (Mischel et

al. 2011). Psychiatrists use behaviors indicating a lack of self-control to diagnose attention de�cit

hyperactivity disorder (ADHD) and other forms of neurodiversity. It is simply not practical, then, to draw a

bright line between cognitive and noncognitive characteristics, such that the “noncognitive” characteristics

can be identi�ed straightforwardly as not cognitive.

One important consequence of the lack of consensus within the noncognitive �eld is that there is little

agreement on which noncognitive characteristics should be measured, and which measures might be of

most value to strati�cation researchers. To a very large extent, empirical research has been forced to rely on

whichever measures of noncognitive characteristics data collectors have chosen to include. Measures di�er

across countries, time periods, and data sources, making cumulation di�cult, and direct replication across

multiple datasets almost impossible.
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Regardless of the underlying theory linking noncognitive characteristics to occupational and economic

attainment, most empirical studies in this �eld make use of two broad kinds of measures: behaviors and

(self-)beliefs. The gold standard for the measurement of noncognitive characteristics is direct observation of

behaviors and self-beliefs. However, strati�cation researchers almost never have access to data in which

such measures are included. This is because to quantify the e�ects of noncognitive characteristics on

subsequent attainment, social scientists require individual-level data, ideally longitudinal, with a sample

size large enough to permit reliable inference. Most of the studies cited in this chapter relied on survey data

that included questions eliciting information on behaviors and self-beliefs. Relative to direct observational

measures, survey measures are likely to have weaker correspondence with real-world behaviors

(Humphries and Kosse 2017).

Table 1 summarizes the most common measures exploited in the literature on noncognitive characteristics.

We distinguish between the measures of behavior and of beliefs, but the two types of measures are, of

course, linked. Beliefs, especially core beliefs, both in�uence and re�ect behaviors; a person’s beliefs are a

consequence, as well as a cause, of their behaviors.

Behavioral measures are almost always measures of behavioral problems observed during childhood. These

measures are usually captured via reports of behavior in childhood and adolescence, usually elicited from

parents (most often, the mother) or teachers. In line with clinical psychologists’ classi�cations of mental

health and behavioral disorders, these negative behaviors are usually subcategorized into internalizing

behaviors, directed inward toward the self, and externalizing behaviors, directed outward toward others. In

early to middle childhood, internalizing behaviors include crying on arrival at school; externalizing

behaviors include irritability and hyperactivity, as well as aggression and de�ance. In general, a threshold

will be established that captures whether the behavior is a “problem”; such thresholds often correspond to

those used in the diagnosis of mental health or behavioral disorders. Although behavioral measures

typically rely on the direct observation of behaviors in “natural” settings, research shows that parent and

teacher assessments frequently di�er from one another and from clinical observations (Clarke-Stewart et

al. 2003; Rescorla et al. 2014). It is unknown to what extent these divergences re�ect di�erences in

children’s behavior in di�erent settings or di�erences in the ability of di�erent observers to provide

unbiased assessments.

A frequently exploited concept in the literature on noncognitive characteristics is self-control. Self-control is

an umbrella construct describing the generalized capacity to control one’s behavior, and it was initially

identi�ed through observation of behaviors in an experimental context. Self-control was famously

examined in Mischel et al.’s (2011) Marshmallow test experiment, in which preschool children were

presented with a marshmallow or pretzel stick and instructed that they were welcome to eat the treat, but

that they would receive two treats if they waited for �fteen minutes without eating the �rst. Longitudinal

surveys more commonly ask parents or teachers about young children’s task persistence or completion,

attention, and ability to delay grati�cation (Mo�tt et al. 2011). For adults and older children, self-control is

measured through self-reports and so is more accurately described as a belief about one’s behaviors. Angela

Duckworth’s Grit Scale measure, for example, asks individuals to report their own persistence behavior and

elicits their passions, or preferences, for long-term goals (Duckworth et al. 2007).

Measurements of beliefs capture beliefs about the self, including beliefs about one’s worth, capacity to change

and control one’s environment, and expectations of and aspirations for one’s future. Psychological,

cognitive, and emotional processes can be thought of as behaviors that act on the person’s self (Stets and

Burke 2003). Because such behavioral processes are di�cult to observe, most studies do not measure a

person’s actual psychological, cognitive, or mental behaviors but their beliefs about those behaviors.

Behavioral measures are commonly used in studies of early childhood, but cognitive capacity has developed

su�ciently by mid-childhood to support a concept of self, and measures of beliefs can be used instead.
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In general, the questions used to measure self-beliefs ask respondents how far a thought pattern or

adjective accurately describes them. For example, a respondent might be asked to indicate on a continuous

scale how far they agree with the statement, “I work hard in my job.” As with all measures of beliefs, such

measures tell us how people think about themselves; we do not observe how they actually behave in a range

of circumstances. An employee’s assessment of their conscientiousness (as measured via their

identi�cation with the words “hardworking” or “responsible”) may be at odds with their manager’s

assessment. Many studies, in fact, suggest that beliefs do not correspond well to observed behaviors

(Borgonovi, Ferrara, and Piacentini 2020). It is vital to keep in mind that measures of self-belief re�ect a

desired or imagined self, as well as an extant self.

One class of measures of beliefs captures self-concept, a summary evaluation that refers to core beliefs about

oneself. Within this class, we �nd measures of self-e�cacy, locus of control, and self-esteem. Self-e�cacy

refers to beliefs about one’s capacity to complete tasks successfully, and thus to shape one’s environment

and life. Although the recently popular “growth mindset” concept is related to self-e�cacy, it is focused on

the belief in one’s ability to develop and improve one’s skills (Claro, Paunesku, and Dweck 2016). Locus of

control describes beliefs about one’s capacity to determine the course of one’s own life: individuals with an

internal locus of control believe that they have a high degree of control over their life; those with an external

locus of control believe that forces outside their control determine their life. Although self-e�cacy and

locus of control are similar concepts, self-e�cacy is situationally speci�c; whereas locus of control captures

generalized beliefs. Locus of control is usually measured via the Rotter Scale (Rotter 1966), which is

included in a number of the longitudinal surveys exploited in strati�cation research. Finally, self-esteem is a

belief about one’s worth or value as an individual, usually elicited relative to the perceived value or worth of

others (Cast and Burke 2002). Low self-esteem is typically associated with internalizing problem behaviors,

but it also predicts externalizing behaviors (Donnellan et al. 2005).

A second class of belief measures captures personality. Measures of personality are numerous, and range

from the Myers-Briggs classi�cation, widely used in human resources applications, to the “Big Five” model

of personality that is frequently exploited in scienti�c research. The Big Five refers to the traits derived from

the Five-Factor Model (FFM) of personality: openness to experience, conscientiousness, extraversion,

agreeableness, and neuroticism. Under the FFM, it is assumed that certain personality characteristics will

have a clear relationship with socioeconomic attainment (Hoyle 2010). It is hypothesized, for example, that

more openness to experience, a higher degree of conscientiousness, agreeableness, and less neuroticism are

associated with higher attainment. Insofar as the datasets exploited by social scientists include direct

measures of personality, those measures are likely to be the Big Five. Nevertheless, the validity of the FFM

has been challenged, and a wide range of di�erent personality classi�cations are found in the literature on

noncognitive characteristics (Boyle 2008).

The �nal type of belief measure, long employed in strati�cation research, is expectations and aspirations,

used to capture beliefs about one’s future attainment. In theory, expectations and aspirations may be

distinguished from each other: expectations capture realistic appraisals, whereas aspirations may (in some

cases) re�ect idealistic fantasies. In practice, however, as Morgan (2007) notes, the questions used to

measure each are similar, and both capture beliefs about the future self. In the strati�cation �eld, we may

also distinguish between measures of speci�c expectations and aspirations and more general expectations

and aspirations. Speci�c measures ask respondents about their expected future educational or occupational

attainment; general expectations or aspirations ask respondents about their chances of obtaining a “well-

paying job” or having a better life than their parents. Measures of expectations and aspirations are

sometimes combined with other noncognitive measures. Hitlin and Johnson (2015), for example, argue that

a combination of optimistic general life expectations and self-e�cacy indicates that a respondent has

agency over their life.
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There are, of course, many other characteristics that are measurable at the individual-level, and that could

explain at least some of the residual variation in attainment that is unexplained by cognitive ability.

Attractiveness has been found to have substantial e�ects on socioeconomic outcomes (Monk, Esposito, and

Lee 2021) and plausibly also re�ects and shapes personality and self-concept. The e�ects of health status or

disability on attainment remain understudied, and the distinction between the physical and mental

components of health and disability is rarely a sharp one. Nonacademic or extracurricular activities might

also be understood to be signals of underlying preferences or personality characteristics (Protsch and Solga

2015). Motivation and attitudes about risk, money, and work—often labeled preferences in the economic

literature—are related to personality and associated with socioeconomic attainment (Heckman, Jagelka,

and Kautz 2019). Even from this partial list, it is clear that many human behaviors and characteristics exist

outside standard measures of cognitive traits. For this reason, the study of noncognitive characteristics

within strati�cation is best advanced when we restrict its scope to the study of social-psychological beliefs

and closely associated behaviors.
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Table 1.  Common Measures of Noncognitive Characteristics

Constructs Example Questions

BEHAVIORS Mental
health

Anxiety Internalizing behavior problems “Is nervous or fidgety”
 
“Frequently wets bed”
 
“Cries on arrival at school”

Self-regulation
 
(Conduct disorders
/ADHD)

Externalizing behavior problems “Frequently fights with other children”
 
“Very restless”
 
“Engages in risky behaviors”

Self-control
 
(Attention, task persistence, delayed
gratification)

“Pays attention in class”
 
“Fails to finish tasks”

BELIEFS Self-evaluation
 
(Self-concept)

Self-e�icacy and locus of control
 
(Mastery, locus of control)

“Itʼs almost useless to try in school.” (Reversed)
 
“There is little I can do to change the important things in my
life.” (Reversed)

Self-esteem “There are lots of things about myself I would change.”
(Reversed)

Personality
 
(Big 5)

Openness to experience “Curious”

Conscientiousness “Hardworking”

Extraversion “Sociable”
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Agreeableness “Warm”

Neuroticism “Worrying”

Expectations and Aspirations Specific “In school in five yearsʼ time”
 
“Highest grade expected”
 
“Occupational plans at age 35”

General “Life will turn out better for you than it has for your parents.”
 
“You will have a job that pays well.”
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4. Intergenerational Transmission, Training, and Malleability

For strati�cation and mobility researchers, a fundamental question is whether noncognitive characteristics

are intergenerationally transmitted. If noncognitive characteristics aid educational or occupational

attainment, and if these traits are transmitted across generations, then noncognitive characteristics must

be included in any plausible model of intergenerational inheritance. A further issue of interest to

researchers is whether noncognitive characteristics are malleable, and if they are, whether training or other

policy interventions could aid in the development of these traits. Drawing on separate lines of research, we

consider how far noncognitive characteristics exhibit intergenerational continuity, genetic heritability,

stability over the life course, and responsiveness to policy interventions and social change.

Assessments of intergenerational continuity focus on the associations between parents’ and children’s

noncognitive characteristics. The number of datasets containing measures of noncognitive characteristics

over two or more familial generations is small, so such assessments as we do have cannot be assumed to be

conclusive. But research shows that continuity in levels of noncognitive skills between parents and children

is substantial, and comparable to the intergenerational continuity in cognitive ability (Mood, Jonsson, and

Bihagen 2012). Even so, parental and child noncognitive characteristics are far from perfectly correlated.

Studies of sibling correlations in noncognitive traits return estimates between 0.2 and 0.4, with the estimate

sizes di�ering across speci�c traits and samples (Mazumder 2007; Anger and Schnitzlein 2016). Sibling

correlations with respect to cognitive skills tend to be around twice as large. The sibling correlations

estimated for noncognitive characteristics tend to be higher for sisters than for brothers, marking an

important contrast with correlations estimated for cognitive skills, which are similarly correlated between

sisters and brothers.

Similarities in skill levels within families re�ect both shared environments and genetic similarities, and

there is a rapidly developing �eld that is working to understand the genetic foundations of noncognitive

characteristics, usually described as heritability. Recent studies suggest that genetic contributions to

noncognitive characteristics might be substantial. Estimates of heritability from twin studies average

around 0.50 for self-beliefs, self-concept, and personality, although this average conceals a wide range of

reported estimates across relevant studies (Bouchard and McGue 2003). For self-control and behavior

problems, measures of heritability are much higher when using teacher and parent reports (up to 0.79)

rather than self-reports (as low as 0.44; Willems et al. 2018). Heritability estimates also vary according to

the age at which they are assessed and how stable the trait is over the life course. In a recent study using a

range of noncognitive characteristics measured at multiple points from early childhood onward, consistent

nonzero heritability estimates were observed only for problem behaviors (Morris et al. 2021).

Genome-wide association studies (GWAS), which examine population-level associations between genetic

variants and particular outcomes, have opened a new avenue of investigation. One study, by Demange et al.

(2021), shows that about half of the genetic variation in educational attainment is not accounted for by

performance on cognitive tests In describing their results, the authors summarize, “Noncognitive genetics

were enriched in the same brain tissues and cell types as cognitive performance, but showed di�erent

associations with gray-matter brain volumes … For socioeconomic success and longevity, noncognitive and

cognitive-performance genetics demonstrated associations of similar magnitude” (35).
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It is likely that GWAS will contribute a great deal to research on noncognitive characteristics in the coming

years. However, it is important to resist the temptation to counterpose genetic in�uences against

environmental in�uences when explaining patterns of attainment and strati�cation, because there is a

range of conditions under which genetic di�erences in noncognitive characteristics might be accentuated

(or mitigated) by environmental in�uences. As Freese (2008, S24) writes, “Individuals with emotional

instabilities select and are selected into environments that may pose the greatest risk for individuals with

emotional instabilities … Through fundamentally social processes, the life consequences of genetic

di�erences contributing to the pertinent traits are widened.” A future challenge for researchers will be to

understand how genetic and environmental in�uences work together to produce di�erences in attainment

and constancy or change over time in intergenerational persistence.

Questions about genetic heritability are closely related to the issue of life-course stability in noncognitive

characteristics. Heritability estimates for noncognitive characteristics, as for cognitive skills, rise with age.

Gaps in noncognitive characteristics by parental socioeconomic status also rise with age, to a rather greater

extent than for cognitive skills (Falci 2011; Hsin and Xie 2017; Fletcher and Wolfe 2016). Measured beliefs

and behaviors vary over an individual’s life course and are particularly variable during some life stages, such

as adolescence. However, there is also a relatively high degree of rank stability in beliefs and behaviors: an

individual’s measured beliefs and behaviors relative to those of others in the same cohort will remain

similar over the life course (Coyne and Wright 2014; Hampson and Goldberg 2006). High rank-order

stability is consistent with noncognitive characteristics becoming crystallized, or even exaggerated, with

greater social experience.

Early childhood experiences, particularly relationships with parents, are of special importance in the

development of noncognitive characteristics. Styles of parenting and early attachment are highly correlated

intergenerationally, and the types of parenting interaction that are needed to support the development of

noncognitive characteristics are quite distinct from interactions that provide more general educational

stimulation (Moullin, Waldfogel, and Washbrook 2018). Socioeconomic position is associated with

parenting styles that support the development of noncognitive characteristics, and policy interventions

focused on parenting style have been successful in improving children’s outcomes. For example, out of six

experimentally evaluated intensive home visiting programs in which the parenting styles of

socioeconomically disadvantaged parents were in focus, four programs demonstrated improvements in

children’s socio-emotional outcomes (Molloy et al. 2021).

Noncognitive characteristics, particularly as compared to cognitive skills or academic attainment, do appear

to have a high degree of responsiveness to policy. Heckman’s work on the long-term e�ects of early

childhood interventions has focused attention on the responsiveness of noncognitive characteristics to

policy investments in both family and school domains. Notably, the Perry Preschool Project, which provided

parental education and home visiting alongside part-time early learning for low-income African American

families, had positive and long-term e�ects on the educational and economic attainment of the children

assigned to it, with around a �fth of the program’s e�ect attributed to reductions in externalizing behavior

problems (Heckman, Pinto, and Savelyev 2013). On such grounds, Heckman has been a consistent advocate

of early childhood intervention, arguing that “poverty is not caused by a lack of character among the poor,

but rather by society’s failure to provide the proper resources and environments for developing character

skills that promote success in life” (Heckman, Pinto, and Savelyev 2014, 2).
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Heckman’s optimism with respect to interventions designed to improve noncognitive skills is by no means

universally shared. There are, for example, concerns that the e�ects of early childhood intervention might

not generalize to the population level or to weaker policies enacted at scale (Xie et al. 2020). Subsidies for

childcare, as distinct from high-quality early education, for example, have even been linked to decreases in

children’s noncognitive skills (Baker, Gruber, and Milligan 2015). Heckman’s position is that the positive

e�ects of early childhood intervention are largest for “gold-standard” programs, and indeed, e�ect sizes do

appear to be larger than average in these programs (Camilli et al. 2010; Smithers et al. 2018).

Research shows that beyond the early childhood years, both teachers and peers a�ect the development of

noncognitive characteristics. Both positive and negative e�ects on noncognitive development can be found

in the literature on teachers and peers (Jennings and DiPrete 2010; Willingham 2011). Notably, the teachers

who have the largest e�ects on the development of noncognitive characteristics are not the same as those

who have the largest e�ects on cognitive test performance (Jackson 2012). Noncognitive and cognitive skills

also develop di�erently in response to school settings. Attending a charter school, for instance, is associated

with lower self-evaluation, conscientiousness, and self-control, even though charter school attendance is

associated with higher educational attainment (Dobbie and Fryer 2013; West et al. 2016).

Finally, there is evidence that noncognitive characteristics are responsive to other social changes and

policies that are not speci�cally oriented toward the development of these traits. For example, in both US

and UK data, we have seen in recent cohorts an increase in inequality in noncognitive characteristics by

socioeconomic origins (Attanasio et al. 2020; Mazumder 2015). Studies of cohorts of young Americans from

the 1980s onward show declines in levels of self-e�cacy and increases in behavior problems (Twenge,

Zhang, and Im 2004; Twenge 2011). Alongside these troubling changes, we also see evidence that

progressive social policies have had positive consequences for the development of noncognitive

characteristics. One e�ect of a�ordable housing policies that moved families out of segregated, low-

income, and high-crime neighborhoods in the United States was to reduce externalizing behaviors among

boys (Leventhal and Brooks-Gunn 2003; Massey et al. 2013). Quasi-experimental studies also show that

neighborhood violence decreases impulse control and attention, raising the possibility that reductions in

neighborhood violence might reverse this e�ect (Sharkey et al. 2012). Even a straightforward unconditional

cash transfer has been found to have positive e�ects: a natural experiment found that a simple payment to

families with children in the United States had positive e�ects on noncognitive beliefs and behaviors among

children and adolescents, and the e�ects were stronger for young people who had previously had lower

levels of noncognitive skills (Akee et al. 2015). To the extent that policy interventions a�ect the contexts in

which children develop, e�ects on noncognitive characteristics should be anticipated.

5. Bringing Dark Matter into the Light

In the noncognitive �eld there remains a basic lack of consensus with respect to theory, concepts, and

measurement. In this section, we point to unresolved issues in the literature that researchers might

productively address to push the �eld forward.
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First, a lack of consistency in the noncognitive characteristics that are measured in social science data

sources is a fundamental problem for the �eld. In relating their �ndings to the existing literature,

researchers are faced with results pertaining to a wide variety of measures. From this cornucopia of

measures, it might be straightforward to conclude that noncognitive characteristics matter for a given

outcome; but it might also be di�cult to explain just how and how much they matter. The known facts

about speci�c noncognitive characteristics are relatively sparse in most cases, and mechanism-based

studies that fully identify the causal processes linking social origin to noncognitive characteristics to

outcomes are subsequently absent. This, in turn, makes it challenging for scientists to explain why new

studies add value to the literature.

There is no simple solution to the measurement problem. As we described earlier, the number of

noncognitive characteristics that could be measured is vast, and few data collectors would be able to

measure even a fraction of that number. Further, because many of the datasets that social scientists exploit

are longitudinal, even immediate improvements to data collection will only be felt many years from now.

We see two priorities for future research. First, as we describe below, it would be helpful for social

strati�cation researchers to work to identify the mechanisms linking noncognitive characteristics to

outcomes. This theoretical work, taken alongside meta-analyses of existing studies, would help to identify

characteristics that are the most important for educational and occupational attainment. Second, any new

measures must be included alongside the existing measures that are present in older datasets. This will

make it possible for researchers to build on prior research and to observe changes over time. Where

measures have been included in multiple data sources, cross-study comparisons are more easily made, and

cumulative science is possible. Given that the Rotter Scale and the Big Five are well-established, both

measures would be reasonable candidates for inclusion in future data collection e�orts. Indeed, a recent

analysis found that most of the psychological traits and scales that have proliferated in the �eld can be

organized under the Big Five taxonomy (Bainbridge, Ludeke, and Smillie 2022).

A second unresolved issue that could be productively addressed is that of complementarities. It is likely that

some combinations of noncognitive—and cognitive—characteristics are particularly valuable for

educational and occupational attainment, and that other combinations are associated with poor outcomes.

It is also likely that these combinations of noncognitive characteristics will have di�erent payo�s when

found in combination with di�erent types of cognitive skills, or for those of di�erent social background.

Complementarities are of special importance in designing policy interventions, as attempts to manipulate

any single characteristic could be undermined by unanticipated e�ects on other characteristics.

Measurement problems are inevitably magni�ed when we aim to examine patterns of interaction among

multiple noncognitive characteristics, but as we make progress in this domain it should become possible to

undertake rigorous study of noncognitive complementarities.

Finally, although there is theoretical work outlining how noncognitive characteristics are related to

socioeconomic outcomes, almost all of this work is at a relatively high level of analysis. There are many

arguments about why, for example, employers or schoolteachers might value the expression of certain

noncognitive characteristics or in which types of labor market con�guration the possession of certain

characteristics is likely to have payo�. But there is much less emphasis on the microlevel mechanisms that

might account for these hypothesized relationships or on how social background comes into play. How do

noncognitive characteristics in�uence microlevel interactions among individuals? Why do certain traits

come to be seen as desirable or undesirable in particular contexts and for particular sociodemographic

groups? When individual employers express preferences for noncognitive characteristics, can these

characteristics be detected easily during interactions? Identifying microlevel mechanisms is essential in

coming to a deeper understanding of how associations between noncognitive characteristics and outcomes

are formed. Contributions from both qualitative and quantitative researchers are likely to aid social

scientists in building a full model of noncognitive characteristics and the strati�cation process.
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Perhaps the most important task with respect to microlevel mechanisms is building a theory of

noncognitive characteristics that is strongly tethered to the literature on social strati�cation and mobility.

Although most of the early studies of noncognitive characteristics in the strati�cation �eld were oriented to

explaining intergenerational persistence (i.e., the extent to which the association between social origin and

destination is mediated by noncognitive characteristics), studies in more recent decades have focused

instead on examining the e�ect of noncognitive characteristics on educational and occupational

attainment, with or without controlling for social origin. In part, this re�ects data availability:

representative, long-run panel datasets are needed to properly examine the intergenerational mobility

process, but these datasets do not always include good measures of noncognitive characteristics. But it is

perhaps also attributable to changes in the quantitative social science of strati�cation and mobility, where

the dominance of human capital models has pulled attention away from mobility. Since the Wisconsin

model fell out of favor, there has been no widely accepted mobility model to guide research on noncognitive

characteristics. A strong sociological theory that outlines the relationships between origin, education,

cognitive and noncognitive characteristics, and destination is required if the �eld is to make sense of an

increasingly large and diverse set of relevant empirical �ndings.

A healthy scienti�c �eld is characterized by both known facts and unresolved questions. The noncognitive

�eld surely has many of the latter, but it also contains known facts on which researchers can build. As the

labor market develops over the coming decades, it is likely that noncognitive characteristics will be ever

more consequential for life chances. Transforming the unresolved questions into known facts will be key to

providing complete explanations of strati�cation and mobility in late-industrial economies and societies.
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