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ABSTRACT

Is a child’s assessment of their grit—or perseverance in the face of adversity—the key to
explaining achievement gaps in the United States? Despite the widespread popularity of policies
that promote perseverance and related concepts in American schools, to date, there has been no
formal assessment of grit using longitudinal, nationally-representative data. Using the ECLS-K
2011, we document the size of socioeconomic and racial/ethnic disparities in math and reading
achievement in 5™ grade and examine whether grit and soft skills meaningfully account for these
gaps. We find that self-reported “grit” has modest links to academic performance and does not
explain socioeconomic and racial/ethnic achievement gaps. By comparison, we find that soft
skills—specifically approaches to learning and attentional focus skills—play a more important
role.
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Scholars have long argued that large-scale inequalities, whether they are economic,
political, or social, often impact the everyday life of individuals in very personal ways (Collins
2014; Sewell et al. 1969). As such, concern about persistent achievement disparities among
American youth often search for the social psychological’ ramifications of more macro-level
phenomena (see Farkas 2003, Lechner et al. 2019). Among education practitioners, this approach
has translated into a focus on children’s socio-emotional learning, and more specifically, growth
mindset and noncognitive skills (see Gruijters, Raabe and Hubner 2021). Despite considerable
academic attention on these more psychological factors among American students, one
popularized line of inquiry has largely gone unexamined with nationally representative data—
grit.

Grit is commonly referred to as perseverance in the face of adversity (Duckworth 2016).
Although dismissed in some academic literature as not predictive of educational performance
(see Steinmayr et al. 2018; Chang 2014, although see Alan et al. 2019; Myers et al. 2016;
Bowman et al. 2015; Eskreis-Winkler et al. 2014; Yeager and Dweck 2020), grit (Duckworth
2016) and growth mindset (Dweck 2006) have been widely cited and advanced in educational
psychology and in the public generally. For example, a google trend search reveals a persistent
interest in “grit” and an increasing interest in “resilience”. And the peak popularity for the term
“resiliency” was September 2020, as schools moved to online learning in the first months of the
COVID-19 pandemic (see Figure 1).

In the past decade, prominent public intellectuals have advocated for grit curriculum as a
feature of educational reform efforts among disadvantaged communities (e.g. Tough 2011; 2013;
2016). Likewise, growth mindset and related socio-emotional learning approaches are popular

concepts across primary and secondary education with a number of instruments developed to



access and increase a student’s resiliency and perseverance (e.g. secondstep.org). As with many
educational trends, confirmatory evidence often lags (Yeager and Dweck 2020) and concepts are
often distorted (Gross-Loh 2016, e.g. “false” growth mindset). Our approach is to provide a
focused examination of grit with the only known nationally representative data set of American
students to determine its association with achievement outcomes and its potential role in
addressing socioeconomic and racial/ethnic disparities in education.

Using the ECLS-K 2011, we examine measures of grit—a self-reported measure of
academic perseverance—as specifically designed by Angela Duckworth for the ECLS-K.! These
measures ask 5" graders to rate how much they feel they are the kind of student that: (1) finishes
whatever they begin, (2) tries hard even after making mistakes, (3) continues to work toward
goals, (4) works hard even when they feel like quitting, (5) continues to work on what they set
out to do, and (6) keeps trying to improve themselves. For comparison, we will also examine an
array of noncognitive or soft skills—self-control, internalizing and externalizing problem
behaviors, approaches to learning, interpersonal skills, and attentional focus. If, as some
speculate (Tough 2016), these measures are a meaningful reason why achievement gaps are
found in the elementary and middle school years, resiliency-focused efforts such as the
Knowledge Is Power Program (www.kipp.org) and socioemotional programs such as Second
Step (www.secondstep.org) may be widespread educational solutions to addressing persistent

educational achievement gaps in the United States.



LITERATURE REVIEW
Achievement Gaps in America

The role of cognitive skill achievement for predicting later educational outcomes and
socioeconomic success has been well-established (Kautz et al. 2014; Duncan and Magnuson
2013; Carbonaro 2007; Hout 2012; Hall and Farkas 2011; Kerckoff, Raudenbush, and Glennie
2001). Yet, despite historical progress, socioeconomic gaps in cognitive skills remain—emerging
early in the life course and persisting into adolescence (NAEP NDE 2021; Halle et al. 2009;
Isaacs 2012; Fletcher and Kim 2016; Reeves, Venator, and Howard 2014; Denton and West
2002; Lee and Burkam 2002; West, Denton, and Reaney 2001, Moffitt et al. 2011). Likewise,
race-based gaps in math and reading skills have been persistent across all measured race/ethnic
groups between 2009 and 2019, with even more pronounced stalling from 2000-2017 among 8"
graders (NAEP 2019a). And despite years of educational reform intended to reduce such
disparities (i.e. No Child Left Behind Act of 2001, Race to the Top Act of 2011), socioeconomic
gaps on standardized tests have persisted for at least a quarter century (1995-2015) (Hanushek et
al. 2020)—with estimates around one standard deviation difference in scores or more between
low and high income students (Reardon 2011)." And more recent estimates confirm the
durability of both socioeconomic and race/ethnic disparities (see NAEP 2019b; NAEP 2019c).

Prevailing explanations for these enduring gaps are often centered on neighborhood
factors (Reardon, Robinson-Cimpian, and Weathers 2014), growing income inequality (Reardon
2013), school funding (Condron and Roscigno 2003), parenting (Gibbs and Downey 2020),
teacher bias (Downey and Pribesh 2004; Corcoran and Evans 2008) and related factors

(Magnuson and Waldfogel 2008; Potter, Mashburn, and Grissmer 2013). By some estimates,



these measures account for nearly a half to 2/37% of the relationship in early childhood (Jencks
and Phillips 1998; Grissmer and Eiseman 2008; but see Gibbs and Downey 2020).

One growing explanation for cognitive skills gaps has been in the realm of social-
psychological skills—more specifically, soft or noncognitive skills (Farkas 2003). Soft skills are
personality traits, goals, motivations, and preferences that are valued in the labor market, in
school, and in other domains (Heckman and Kautz 2012). If soft skills are important features of
academic success (Bowles and Gintis 1976; Jencks 1979; Kautz et al. 2014; Bowles, Gintis, and
Osborne 2001; Tough 2011; Duckworth 2016; Dweck 2006; Heckman and Kautz 2012) and if
disadvantaged groups have fewer of these attributes (Tough 2016; Farkas 2003; Garcia 2015;
Urzua 2006), it seems reasonable that disparities in skills like these could be one critical
explanation for persistent achievement gaps in the US.

Evidence for this premise appears supportive—there are clear links between social
psychological related skills (i.e. relationship skills, self-control, motivation, perseverance, and
tenacity) and positive math and reading outcomes (see Heckman 2006; Durlak et al. 2011;
Farrington et al. 2012; Cameron et al. 2012; Cameron et al. 2016; Little 2017, Liu 2020, see also
Grissmer and Eiseman 2008; Potter et al. 2013). There is also some evidence that noncognitive
skills and related behaviors vary by class and race (Grissmer and Eiseman 2008; Morris and
Perry 2016; Elder and Zhou 2021; Liu 2020). However, few studies have formally examined the
mediating role of soft skills in explaining cognitive skill gaps (see Liu’s 2020 study of ECLS-K
1998 data), and we know of no study that has explored the mediating or moderating role of the
popularized concept of “grit” on academic outcomes with nationally representative, longitudinal

data (Duckworth et al. 2007).



Grit

Grit encompasses the soft skills of drive, focus, discipline, and persistence which are
required for success in the economy and society at large. The concept of grit is linked to
Farrington’s work on academic perseverance and growth mindset—that school-aged children
succeed in school when they possess qualities of grit, self-control and can delay gratification
(Farrington et al. 2012). A student’s academic perseverance, according to Farrington, is highly
dependent on whether a student believes (1) “My ability and competence grow with my effort”
and (2) “I can succeed at this” (Farrington et al. 2012; Tough 2016).

Perhaps the most influential work on grit has been popularized by Harvard psychologist
Angela Duckworth. She defines grit as “passion and perseverance for long-term goals™
(Duckworth, Peterson, Matthews, and Kelly 2007). Duckworth devised the popular Grit Scale
developed to quantify character strengths and asks participants to numerically self-score
statements like “I have overcome setbacks to conquer an important challenge” or “I finish
whatever I begin” (Duckworth 2016).Y Although the scale was developed for a study that could
accurately predict which military cadets would last through training at the United States Military
Academy at West Point, it has since been used to study successful spelling bee contestants,
students, and teachers. Results suggest that “grittier” people are more successful, healthier, better
off, and less likely to be convicted of a crime (Duckworth et al., 2007; Robertson-Kraft &
Duckworth 2014).

The concept of grit has resonated strongly with the American public (see Diamond and
Lee 2011; Wall et al. 2015; Pappano 2013; Hoerr 2013), with many educators adopting grit
interventions to improve low performance (Perkins-Gough 2013) and socioeconomic/racial gaps

in school (Tough 2013). In addition, an update to federal education law requires states to include



at least one nonacademic measure in judging school performance, such as soft skills (Every
Student Succeeds Act 2015). Many school systems have begun to include grit measures in their
school assessments (Belfali and Ikeda 2016; Kearns 2015). For example, Knowledge is Power
Program (KIPP schools) have worked with Duckworth to promote grit in their students (Tuttle et
al 2015). Notably, the Department of Education issued a report reviewing more than fifty grit-
inspired programs and approaches with the call for more school programs and practices to
promote grit in education (Shechtman et al 2013).

With increased focus on grit, is there evidence that grit matters for academic
achievement? Some evidence suggests that grit has a relationship to educational outcomes (Al-
Mutawah and Fateel 2018; Usher et al 2019; Khan 2018; Rojas, Usher, and Toland 2012;
Barrington 2017, Brigman, Webb, and Campbell 2007), even when accounting for other related
skills like conscientiousness and intelligence (Bowman et al. 2015; Gutman and Schoon 2013;
West et al 2016; Crede et al 2017; Lucas et al 2015; Duckworth et al 2007). For example, grit is
associated with cognitive skills (Alan et al. 2019), student learning motivation (Myers et al.
2016), persistence in academic programs (Bowman et al. 2015) and success in school and in the
workplace (Eskreis-Winkler et al. 2014). Grit has also been linked to attitudinal measures,
including higher levels of optimism (Lovering et al. 2015), psychological well-being (MacCann
and Roberts 2010), lower levels of suicide ideation (Blalock, Young, and Kleiman 2015), overall
life satisfaction (Samson et al. 2011), and general mental health (Kleiman et al. 2013) (see Lam
and Zhou 2019).

Still, the significance of grit in relation to other noncognitive factors has been called into
question (Steinmayr et al. 2018; Chang 2014). Two meta-analyses of grit literature report that

grit is sometimes positively associated with academic achievement, but only modestly, and



individual facets of grit or other noncognitive abilities like motivation and engagement are more
impactful. Additionally, interventions to enhance grit appear to have weak effects on
performance (Crede et al. 2017; Lam and Zhou 2019; Steinmayr et al. 2018). And attempts to
determine whether levels of grit vary by race or class have been inconclusive (Bowman et al.
2015).

In sum, many claims about grit have been unexamined or contradicted (see Crede 2018).
As such, we argue for a more rigorous assessment of grit that uses nationally representative data,
and accounts for other soft skills when modeling estimates. Thus, based on the literature, we
have four expectations in this study. First, we expect to find sizable socioeconomic and
race/ethnic gaps in math and reading scores in 5™ grade. Second, we expect that both soft skills
and to some extent grit will help explain socioeconomic and race/ethnic gaps in math and
reading scores in 5™ grade. Finally, based on the work of name withheld (2022), we anticipate

differential returns to self-reported levels of grit by socioeconomic status.

METHODS

The Early Childhood Longitudinal Study, Kindergarten Class of 2010-11 (ECLS-K:2011)
data are a nationally representative sample of 18,174 students who were enrolled in 968 schools
in the United States for the school year 2010-11. Data were collected in kindergarten (2010-11),
first grade (2011-12), second grade (2012-13), third grade (2013-14), fourth grade (2014-15),
and fifth grade (2015-16). The sample used a clustered, multistage probability design. Children,
parents, teachers, and administrators were interviewed in each wave of data. Children were given

self-administered questionnaires beginning in third grade.



Measures

Math and reading scores. The assessment of math skills captures conceptual knowledge
and problem solving. The assessment measured number sense, properties, and operations;
measurement; geometry and spatial sense; data analysis, statistics, and probability; and patterns,
algebra, and functions. The assessment for reading captures basic reading skills (e.g., word
recognition), vocabulary knowledge, and reading comprehension. Questions asked the child to
identify information specifically stated in text (e.g., definitions, facts, supporting details); to
make complex inferences within texts; and to consider the text objectively and judge its
appropriateness and quality. Both math and reading assessments use item-response methods
(IRT) to gauge the level of difficulty, discriminating ability, and “guess-ability” of each item.

(Najarian et al. 2019; Tourangeau et al. 2015)

Self-Reported Grit

For grit, we rely on measures developed by Duckworth for the ECLS-K. The prompt ask
5t graders to rate if they are a student that: finishes whatever they begin, tries hard even after
making mistakes, continues to work toward goals, works hard even when they feel like quitting,
continues to work on what they set out to do, and keeps trying to improve themselves. Students
could select 1=not at all like me, 2=a little bit like me, 3=somewhat like me, 4=quite a bit like

me, and 5=very much like me."' We created a factor of these measures for a reliability coefficient

of .83.



Soft Skills

Our measures of soft skills compile several social/behavioral measures rated by teachers
in the following domains: interpersonal skills, self-control, internalizing and externalizing
problem behaviors, approaches to learning, and attentional focus skills. The reliability coefficient
of this factored measure was .89.

For interpersonal skills, teachers were asked to assess children’s ability to (a) form and
maintain friendships, (b) get along with people who are different, (¢c) comfort or help other
children, (d) express feelings, ideas, and opinions in a positive way, and (e) show sensitivity to
the feelings of others. Teachers could choose from 1=never to 4=very often. The reliability
coefficient score was .86. Teacher rated the children’s self-control with four questions about the
child’s ability to (1) respect the property rights of others, (2) control temper, (3) accept peer ideas
for group activities, and (4) respond appropriately to pressure from peers. Reliability for self-
control was 80.

Internalizing and externalizing problem behaviors were developed from the original
Social Skills Rating System. For internalizing problem behavior, we use the teacher-rated
assessments of the child’s anxiety, loneliness, low self-esteem, and sadness with a reliability
coefficient of .79. Externalizing problem behavior assesses acting out behaviors including the
frequency the child argues, fights, gets angry, acts impulsively, and disturbs ongoing activities.
The reliability coefficient was .88. We reverse coded items so positive values represent fewer
problem behaviors.

Approaches to learning captures a child’s citizenship in the classroom by asking the

teacher if the child keeps belongings organized, shows eagerness to learn new things, works



independently, easily adapts to changes in routine, persists in completing tasks, pays attention
well, and follows classroom rules. Each item was factored for a reliability coefficient of .92.
Finally, attentional skills measures the capacity of a child to focus on task-related
behaviors. For example, “When picking up toys or other jobs, [the child] usually keeps at the
task until it’s done’” (Rothbart et al. 2001, p. 1406, see Najarian et al. 2020). Teachers were
presented with statements about how the children might react to a number of scenarios. Higher
scores suggest a child’s ability to focus attention on cues in the environment that are relevant to

the task. The reliability coefficient for this measure was .85.

Socioeconomic Status

Socioeconomic status was computed at the household level using data from parents in fall
2010 or spring 2011. The measure is a composite measure of the following: the father’s and
mother’s (or guardians) highest education level, the father’s and mother’s (or guardians)
occupational prestige scores, and household income. We transformed the continuous measure of
SES into a percentile measure for ease of comparison between the highest and lowest SES

quintiles.

Race Ethnicity

For race/ethnicity, parents were asked whether or not their child was Hispanic or Latino
and to indicate to which of five race categories their child belonged (White, Black or African
American, Asian, Native Hawaiian or other Pacific Islander, American Indian or Alaska Native).

Parents could also select if their child belonged to more than one race category.



Parental Involvement

Because grit may be a proxy of family advantages, we account for parental involvement
using an additive measure of parental involvement at home and school, and the frequency of
extracurricular activities and trips across all waves of data (from kindergarten the fifth grade).

For the measure of home involvement, parents (guardians) were asked the following; “In
a typical week, how often the parent or any other family members did the following things with
child? Tell stories, help with arts and crafts, play games or do puzzles, and talk about nature or
do science projects.” Response categories for each item were; 1=not at all, 2=once or twice a
week, 3=3 to 6 times a week, and 4=every day. Extracurricular activities measures whether the
child participated in music lessons, art classes or lessons, organized clubs or recreational
programs, organized athletic activities, drama classes, and organized performing arts programs.
For each response, 1=yes, 0=no.

Trips is based on the following question, “In the past month, has anyone in the family
done the following with the child: visited a library or bookstore, visited an art gallery, museum,
or historical site, visited a zoo, aquarium, or petting farm, gone to a play, concert, or other live
show, or attended an athletic or sporting event?” For each response, 1=yes 0=no. Finally school
involvement measures whether the parent or the other adults in the household attended an open
house or back-to-school night, attended a meeting of a PTA or PTO, attended a school or class
event, served as a volunteer in the classroom or elsewhere in the school, and gone to a regularly-

scheduled parent-teacher conference. For each response, 1=yes 0=no.



Controls

We consider an array of controls. Child Disability is measured by asking parents
(guardians) about their child’s ability to be independent and take care of himself or herself,
ability to pay attention and learn, overall activity level, overall behavior and ability to relate to
adults and children, emotional or psychological difficulties, ability to communicate, difficulty in
hearing and understanding speech, and eyesight. If parents (guardians) indicated that their child
had any issues or difficulties in response to these questions, they were asked to indicate if a
diagnosis was obtained by a professional. If so, 1=yes and 0=no. Child BMI was calculated by
multiplying the child’s weight by 703 and dividing by the square of the child’s composite height.
Child poor health was measured by asking parents (guardians) about their child's health;
I=excellent, 2=very good, 3=good, and 4=fair or poor. Birthweight is a continuous variable,
measured in pounds.

We account for several other factors. For female, information was collected from schools
and confirmed by parents in subsequent waves. If inconsistent, the most recent parent reporting
of sex was used, O=male, 1=female. For the measure of family structure, we use a measure for
the number of siblings in the household (1=1, 2=2, 3=3, 4=4 plus), a measure of the
parents/guardians relationship status, 1=two biological/adoptive parents and O=one
biological/adoptive parent, one other parent/partner, one biological/adoptive parent only or other
guardians, the average age of the parents/caregivers. We also account for the child’s age of
assessment in kindergarten. In supplementary analyses, we also accounted for teacher-rated
grades for writing and reading, child homework effort, parent help with homework and related
factors. These analyses did not yield different patterns and were therefore excluded from our

final models.



Analyses

All analyses were performed in Stata 17.0. Because dependent variables are continuous,
we used Ordinary Least Squares (OLS) regression. We employed wave-specific weights to
produce estimates of population parameters. Using recommended NCES procedures (NCES
2022), data weighting adjustments for attrition and complex sampling resulted in 5,790 cases.
Missing data ranged from 0-30% across measures. We used multiple imputation procedures (20

data files, 150 burn-ins) to account for missingness using the MI command (StataCorp 2021).

RESULTS

We report descriptive statistics of our measures in Table 1.V First, socioeconomic status
was transformed into quintiles, therefore there is an even 20% distribution across socioeconomic
categories. For the kindergarten year, 52% of students were white, 10% black, 28% Hispanic,
5% Asian American, under 1% Pacific Islander, 1% Native American and 4% biracial."!!l Our
sample is 48% female. The average number of siblings in the household is about 1.5 on average.
Parent age averages at about 34 years. Twenty percent of the sample of children are reported as
having a disability. The average child BMI score is about 17. Few children have poor health.
Average birth weight was just over seven pounds. Finally, the average child age in kindergarten
was about 5 'z years old (68 months).

We should note that the measure of self-reported grit and teacher-reported soft skills are
remarkably distinct, even given that teacher-rated approaches to learning has several parallel
questions to grit. The highest correlation between grit and soft skills is the composite measure of

grit and approaches to learning at .26 (see Appendix A).



Gaps in Achievement, Grit, and Soft Skills

The gauge the size of math and reading scores in fifth grade, we report scores by
socioeconomic status and race/ethnicity in Figures 2 and 3. With both scores standardized, the
size of the socioeconomic gap for the 1° to 5™ quintile is approximately 1.23 for math and 1.17
for reading. The black/white gaps are the largest. The math gap is about .94 standard deviations
and .64 for reading.

In Table 2, we report the gaps in self-report grit and teacher-reported soft skills. For grit,
gaps are surprisingly small between socioeconomic quintiles, with students in the lowest quintile
scoring nearly the same as the average student reporting. The largest gaps in self-reported grit are
between 2" and 4™ quintile students at about .20 standard deviations. Also surprising, black
students have the highest self-reported grit scores and pacific islanders the lowest. Asian
American students have the second highest scores. We report both scores with the aggregate grit
measure and the submeasures of grit. Conversely, teacher-reported soft skills show a very
different pattern. Virtually all groups receive high scores with black students as the clear outliers,
nearly .42 standard deviations below the average student. In addition, gaps in submesasures are
pronounced by socioeconomic status. Thus, teacher-rated soft-skills show both socioeconomic
and race/ethnicity differences (especially comparing black students with others). We now turn to
multivariate analyses to gauge the extent to which these grit and soft skills disparities might

mediate math and reading score gaps.

Multivariate Patterns
The size of the socioeconomic and race/ethnic gaps in math and reading are reported in

Model 1 of Tables 3 and 4. The gaps between a student in the highest socioeconomic quintile



from that of a student in the lowest socioeconomic quintile is 1.03 standard deviations for math
and 1.02 standard deviations for reading. The black/white gaps (the most pronounced of the
racial/ethnic gaps) is -.74 for math and -.42 standard deviations for reading. Model 2 in Tables 3
and 4 show the modified socioeconomic and racial/ethnic gaps conditioned by parental
involvement and other factors in the model. For the highest and lowest socioeconomic gaps,
controls account for 28% of the gap for math, and 30% of the gap for reading. For the
black/white disparities, these factors account for 8%.

Models 3 and 4 are the central analyses of this study. We find that socioeconomic and
most racial/ethnic gaps in math and reading are virtually unchanged with child self-reported grit
included in the models (compare Models 2 and 3 in Tables 3 and 4). For comparison, soft skills
explain an additional 12% and 9% of the socioeconomic and black/white gap in math
respectively, an additional 11% and 15% of the socioeconomic and black/white gap in reading,
respectively. These suggest the possibility that soft skills might play a modest impact in closing
achievement gaps. In supplementary analysis, the submeasures of approaches to learning and
attentional skills had the most impact on reducing socioeoconmic and racial/ethnic disparities.

Another way to access importance is mediation analyses (see Appendix B). Using the
medeff function in Stata, we find that grit accounts for 3% of the gap across racial/ethnic groups
for both math and reading. Conversely, soft skills account for 14% and 16% of socioeconomic
gaps in math and reading, respectively, and 22% and 32% of the black/white gap in math and
reading, respectively.

It is important to note that child self-reported grit measures, although unimportant for
socioeconomic and racial/ethnic disparities in math and reading, are still modest predictors of

math and reading achievement at the individual level (see Tables 3 and 4, Models 3 and 5).



When we model grit as an interaction variable with socioeconomic status, we find that a one unit
increase in self-report grit is associated with a .15 standard deviation increase in student math
scores and a .13 standard deviation increase in reading scores. Yet, the impact of self-reported
grit is virtually erased for students in the highest socioeconomic quintile (-.15-.15=.00 and -.14-
.13=.01). This suggests that this self-assessment of grit is not a factor in math and reading
achievement for advantaged children but a more critical outlook for disadvantaged children. In

supplementary analyses, we found no evidence of racial/ethnic interactions with grit.

CONCLUSION

We document sizable math and reading gaps by socioeconomic status and race/ethnicity.
Children in the highest socioeconomic quintile are a full standard deviations higher in math and
reading that students from the lowest socioeconomic quintile. Likewise, black students are about
.74 and .42 behind white students in math and reading, respectively, controlling for
socioeconomic differences. Although we find modest evidence that self-reported grit is
associated with improvement in math and reading scores (.10 SD, .07 SD respectively), there is
no evidence that grit explains any social class and racial disparities in math and reading. Yet, the
modest association between grit and math/reading scores is greater for students from the lowest
socioeconomic quintile and virtually unlinked for students from the highest socioeconomic
background.

Finally, we document that soft skills explain 14%-16% of socioeconomic gaps in math
and reading, respectively, and about 22% and 32% for black/white math and reading disparities.
Thus, although a focus on self-reported grit may not be critical for addressing achievement gaps,

we find strong evidence that soft skills (and in supplementary analyses, we specifically identify



approaches to learning and attentional skills) may be a meaningful ways to reduce
socioeconomic gaps and even more so for black/white achievement gaps.

Given large scale adjustments to educational practices due to COVID-19 we think a
rigorous assessment of grit is warranted. Today, educational practitioners, parents and caregivers
are confronted with helping motivate students to learn despite months and year long setbacks in
learning. And as socioeconomic achievement gaps in American schools may grow by up to 30%
due to the global pandemic (Haeck 2020; Hammerstein, Konig, and Frey 2021), educational
practitioners will likely be eager to inculcate grit and resilience among their students. Yet,
despite popular expectations (Tough 2016), we document here that self-rated grit, as developed
by Duckworth, is not a meaningful way to understand achievement gaps in the United States, at
least at the end of elementary school. Instead, our findings suggest that the development of soft

skills may be a more effective, albeit modest, path for educational reform.



REFERENCES

Alan, S., Boneva, T., & Ertac, S. (2019). Ever failed, try again, succeed better: Results from a
randomized educational intervention on grit. The Quarterly Journal of
Economics, 134(3), 1121-1162

Al-Mutawah, M. A., & Fateel, M. J. (2018). Students' Achievement in Math and Science: How
Grit and Attitudes Influence?. International Education Studies, 11(2), 97-105.

Bandura A. Perceived self-efficacy in cognitive development and functioning. Educational
psychologist. 1993;28(2):117-148

Barrington, M. M. (2017). Assessing the link between grit and academic achievement in reading,
mathematics, and writing among 4th graders: An explanatory sequential mixed methods
inquiry (Doctoral dissertation).

Barshay, Jill. (2019) “Research scholars to air problems with using ‘grit’ at school.”
Hechingerreport.org. March 11, 2019

Belfali, Y., & Ikeda, M. (2016). Country note: Key findings from PISA 2015 for the United
States.

Berliner, D. (2013). Effects of inequality and poverty vs. teachers and schooling on America’s
youth. Teachers College Record, 115(12), 1-26.

Blalock, D. V., Young, K. C., & Kleiman, E. M. (2015). Stability amidst turmoil: Grit buffers the
effects of negative life events on suicidal ideation. Psychiatry research, 228(3), 781-784.

Bowles, S. and H. Gintis (1976). Schooling in Capitalist America: Educational Reform and the
Contradictions of Economic Life. New York: Basic Books

Bowles, S., Gintis, H., & Osborne, M. (2001). The determinants of earnings: A behavioral
approach. Journal of economic literature, 39(4), 1137-1176.

Bowman, N. A., Hill, P. L., Denson, N., & Bronkema, R. (2015). Keep on truckin’or stay the
course? Exploring grit dimensions as differential predictors of educational achievement,
satisfaction, and intentions. Social Psychological and Personality Science, 6(6), 639-645.

Brigman, G. A., Webb, L. D., & Campbell, C. (2007). Building skills for school success:
Improving the academic and social competence of students. Professional School
Counseling, 10(3), 2156759X0701000310.

Cameron, C. E., Brock, L. L., Murrah, W. M., Bell, L. H., Worzalla, S. L., Grissmer, D., &
Morrison, F. J. (2012). Fine motor skills and executive function both contribute to
kindergarten achievement. Child development, 83(4), 1229-1244.

Cameron, C. E., Cottone, E. A., Murrah, W. M., & Grissmer, D. W. (2016). How are motor skills
linked to children's school performance and academic achievement?. Child Development
Perspectives, 10(2), 93-98.

Carbonaro, W. (2007). The effects of education and cognitive skill on earnings: How much do
occupations and jobs matter?. Research in Social Stratification and Mobility, 25(1), 57-
71.

Chang, W. (2014). Grit and academic performance: Is being grittier better? (Doctoral
dissertation, University of Miami).

Collins, Randall. (2014) Interaction ritual chains. Princeton university press.

Condron, D. J., & Roscigno, V. J. (2003). Disparities within: Unequal spending and achievement
in an urban school district. Sociology of education, 18-36.



Corcoran, S. P., & Evans, W. N. (2008). The role of inequality in teacher quality. In Steady gains
and stalled progress: Inequality and the Black-White test score gap (pp. 212-249).
Russell Sage Foundation.

Credé, M., Tynan, M. C., & Harms, P. D. (2017). Much ado about grit: A meta-analytic
synthesis of the grit literature. Journal of Personality and social Psychology, 113(3), 492.

Crede, Marcus. (2018). What shall we do about grit? A critical review of what we know and
what we don’t know. Educational Researcher, 47(9), 606-611.

Denton, K., & Jerry, W (2002). Children’s reading and mathematics achievement in kindergarten
and first grade. Washington, DC: National Center for Education Statistics

Diamond, A., & Lee, K. (2011). Interventions shown to aid executive function development in
children 4 to 12 years old. Science, 333(6045), 959-964.

Downey, D. B., & Pribesh, S. (2004). When race matters: Teachers' evaluations of students'
classroom behavior. Sociology of Education, 77(4), 267-282.

Duckworth, A. (2016). Grit: The power of passion and perseverance. Scribner/Simon &
Schuster.

Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D. R. (2007). Grit: perseverance and
passion for long-term goals. Journal of personality and social psychology, 92(6), 1087

Duncan, G. J., & Magnuson, K. (2013). The long reach of early childhood poverty. In Economic
stress, human capital, and families in Asia (pp. 57-70). Springer, Dordrecht.

Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. D., & Schellinger, K. B. (2011). The
impact of enhancing students’ social and emotional learning: A meta-analysis of school-
based universal interventions. Child development, §2(1), 405-432

Dweck, C.S. (2006). Mindset. New York, NY: Random House.

Elder, T., & Zhou, Y. (2021). The Black-White Gap in Noncognitive Skills among Elementary
School Children. American Economic Journal: Applied Economics, 13(1), 105-32.

Eskreis-Winkler, L., Duckworth, A. L., Shulman, E. P., & Beal, S. (2014). The grit effect:
Predicting retention in the military, the workplace, school and marriage. Frontiers in
psychology, 5, 36.

Every Student Succeeds Act, 20 U.S.C. § 6301 (2015). https://www.congress.gov/bill/114th-
congress/senate-bill/1177

Farkas, G. (2003). Cognitive skills and noncognitive traits and behaviors in stratification
processes. Annual review of sociology, 29(1), 541-562.

Farrington, Camille A., Melissa Roderick, Elaine Allensworth, Jenny Nagaoka, Tasha Seneca
Keyes, David W. Johnson, and Nicole O. Beechum. 2012. “Teaching Adolescents to
Become Learners: The Role of Noncognitive Factors in Shaping School Performance.”
Consortium on Chicago School Research, The University of Chicago.

Fletcher, J., & Kim, T. (2016). The effects of changes in kindergarten entry age policies on
educational achievement. Economics of education review, 50, 45-62.

Garcia, E. (2015). Inequalities at the Starting Gate: Cognitive and Noncognitive Skills Gaps
between 2010-2011 Kindergarten Classmates. Report. Economic Policy Institute.

Gibbs, B. G., & Downey, D. B. (2020). The Black/White Skill Gap in Early Childhood: The
Role of Parenting. Sociological Perspectives, 63(4), 525-551.

Gorski, Paul C. (2016) Poverty and the ideological imperative: a call to unhook from deficit and
grit ideology and to strive for structural ideology in teacher education, Journal of
Education for Teaching, 42:4, 378-386.



Grissmer, D., & Eiseman, E. (2008). Can Gaps in the Quality of Early Environments and
Noncognitive Skills Help Explain Persisting Black-White Achievement Gaps?. Steady
Gains and Stalled Progress: Inequality and the Black-White Test Score Gap. Russell
Sage Foundation: New York, 139-180.

Gross-Loh, Christine. (2016). “How Praise Became a Consolation Prize” The Atlantic December
16th

Gruijters, Rob J., Isabel J. Raabe, and Nicolas Hiibner. 2021. “Socio-emotional Skills and the
Rich-poor Learning Gap.” SocArXiv. December 14. doi:10.31235/osf.io/vutrm.

Gutman, L. M., & Schoon, 1. (2013). The impact of non-cognitive skills on outcomes for young
people. Education Endowment Foundation, 59(22.2), 2019.

Haeck C, Lefebvre P. Pandemic school closures may increase inequality in test scores. Canadian
Public Policy. 2020;46(S1):S82-S87

Hall, M., & Farkas, G. (2011). Adolescent cognitive skills, attitudinal/behavioral traits and career
wages. Social forces, 89(4), 1261-1285.

Halle, T., Forry, N., Hair, E., Perper, K., Wandner, L., Wessel, J., & Vick, J. (2009). Disparities
in early learning and development: lessons from the Early Childhood Longitudinal
Study—Birth Cohort (ECLS-B). Washington, DC: Child Trends, 1-7.

Hammerstein S, Konig C, Dreisorner T, Frey A. Effects of COVID-19-Related School Closures
on Student Achievement-A Systematic Review. Frontiers in Psychology. 2021:4020.

Hanushek, E. A., Peterson, P. E., Talpey, L. M., & Woessmann, L. (2020). Long-run trends in
the US SES-achievement gap (No. w26764). National Bureau of Economic Research.

Heckman, James J., and Tim Kautz. 2012. "Hard evidence on soft skills." Labour economics 19,
no. 4: 451-464.

Heckman, J. J. (2006). Skill formation and the economics of investing in disadvantaged
children. Science, 312(5782), 1900-1902.

Herold, Benjamin. (2015, January 24). Is ‘Grit’ Racist? Education Week. Retrieved from
https://www.edweek.org/leadership/is-grit-racist/2015/01

Hoerr, T. R. (2013). Fostering Grit: How do I prepare my students for the real world? (ASCD
Arias). ASCD.

Hout, M. (2012). Social and economic returns to college education in the United States. Annual
review of sociology, 38, 379-400.

Isaacs, J. B. (2012). Starting School at a Disadvantage: The School Readiness of Poor Children.
The Social Genome Project. Center on Children and Families at Brookings.

Jencks, C. (1979). Who gets ahead? The determinants of economic success in America. New
York: Basic Books.

Jencks, C., & Phillips, M. (1998). The Black-White test score gap. Brookings Inst Press.

Kautz, T., Heckman, J. J., Diris, R., Ter Weel, B., & Borghans, L. (2014). Fostering and
measuring skills: Improving cognitive and non-cognitive skills to promote lifetime
success.

Kearns, J. (2015). The examination of grit in California superintendents. (dissertation) Brandman
University

Kerckhoff, A. C., Raudenbush, S. W., & Glennie, E. (2001). Education, cognitive skill, and labor
force outcomes. Sociology of Education, 1-24.

Khan, Nazia. 2018. "The Impact of Mindset and Grit on Academic Success in Math and
Science." Order No. 10829586 dissertation, Hofstra University, Ann Arbor



Kleiman, E. M., Adams, L. M., Kashdan, T. B., & Riskind, J. H. (2013). Gratitude and grit
indirectly reduce risk of suicidal ideations by enhancing meaning in life: Evidence for a
mediated moderation model. Journal of Research in Personality, 47(5), 539-546.

Lam, K. K. L., & Zhou, M. (2019). Examining the relationship between grit and academic
achievement within K-12 and higher education: A systematic review. Psychology in the
Schools, 56(10), 1654-1686.

Lechner, Clemens M., Silke Anger, and Beatrice Rammstedt. "Socio-emotional skills in
education and beyond: recent evidence and future research avenues." In Research
Handbook on the Sociology of Education. Edward Elgar Publishing, 2019.

Lee, V. E., & Burkam, D. T. (2002). Inequality at the starting gate: Social background
differences in achievement as children begin school. Economic Policy Institute, 1660 L
Street, NW, Suite 1200, Washington, DC 20036

Little, M. (2017). Racial and socioeconomic gaps in executive function skills in early elementary
school: Nationally representative evidence from the ECLS-K: 2011. Educational
Researcher, 46(2), 103-109.

Liu, A. (2020). Non-Cognitive skills and the growing achievement Gap. Research in Social
Stratification and Mobility, 69, 100546.

Lovering, M. E., Heaton, K. J., Banderet, L. E., Neises, K., Andrews, J, & Cohen, B. S. (2015).
Psychological and physical characteristics of U.S. marine recruits. Military Psychology,
27(5), 261-275

Lucas, G.M., Gratch, J., Cheng, L., & Marsella, S. (2015). When the going gets tough: Grit
predicts costly perseverance. Journal of Research in Personality, 59, 15-22.

MacCann, C., & Roberts, R. D. (2010). Do time management, grit, and self-control relate to
academic achievement independently of conscientiousness? In R. E. Hicks
(Ed.), Personality and individual differences.: Current directions (p. 79-90). Australian
Academic Press.

Magnuson, K., & Waldfogel, J. (Eds.). (2008). Steady gains and stalled progress: Inequality and
the Black-White test score gap. Russell Sage Foundation.

Moftitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R. J., Harrington, H., ... & Caspi,
A. (2011). A gradient of childhood self-control predicts health, wealth, and public
safety. Proceedings of the national Academy of Sciences, 108(7), 2693-2698.

Morris, E. W., & Perry, B. L. (2016). The punishment gap: School suspension and racial
disparities in achievement. Social Problems, 63(1), 68-86.

Myers, C. A., Wang, C., Black, J. M., Bugescu, N., & Hoeft, F. (2016). The matter of
motivation: Striatal resting-state connectivity is dissociable between grit and growth
mindset. Social cognitive and affective neuroscience, 11(10), 1521-1527.

NAEP 2019a - National Center for Education Statistics., National Assessment of Educational
Progress (Project), Educational Testing Service., & United States. (2019). NAEP Report
Card: 2019 NAEP Mathematics Assessment — Highlighted results at grades 4 and 8 for
the nation, states, and districts. Washington, D.C: National Center for Education
Statistics, Office of Educational Research and Improvement, U.S. Dept. of Education.

NEAP 2019b — National Center for Education Statistics, National Assessment of Educational
Progress (Project), Educational Testing Service., & United States. (2019). NAEP Report
Card: Reading — National Student Group Scores and Score Gaps. Washington, D.C:
National Center for Education Statistics, Office of Educational Research and
Improvement, U.S. Dept. of Education..



NEAP 2019c¢ - National Center for Education Statistics, National Assessment of Educational
Progress (Project), Educational Testing Service., & United States. (2019). NAEP Report
Card: Mathematics — National Student Group Scores and Score Gaps. Washington, D.C:
National Center for Education Statistics, Office of Educational Research and
Improvement, U.S. Dept. of Education.

NAEP NDE 2021 See https://www.nationsreportcard.gov/ndecore/xplore/NDE

Najarian, M., Tourangeau, K., Nord, C., Wallner-Allen, K., and Vaden-Kiernan, N. Early
Childhood Longitudinal Study, Kindergarten Class of 2010-11 (ECLS-K:2011), Third-
Grade, Fourth-Grade, and Fifth-Grade Psychometric Report (NCES 2020-123). U.S.
Department of Education. Institute of Education Sciences. Washington, DC: National
Center for Education Statistics. Retrieved [Feb 10, 2022] from
https://nces.ed.gov/pubsearch. 2019

Najarian, M., Tourangeau, K., Nord, C., Wallner-Allen, K., and Vaden-Kiernan, N. (2019). Early
Childhood Longitudinal Study, Kindergarten Class of 2010-11 (ECLS-K:2011), Third-
Grade, Fourth-Grade, and Fifth-Grade Psychometric Report (NCES 2020-123). U.S.
Department of Education. Institute of Education Sciences. Washington, DC: National
Center for Education Statistics. Retrieved [Month day, year] from
https://nces.ed.gov/pubsearch.

National Center for Educational Statistics 2022 Retrieved [Feb 10, 2022] from
https://nces.ed.gov/training/datauser/ECLS-K_04.html

No Child Left Behind (NCLB) Act of 2001 - United States. Congress (107th, st session : 2001).
(2001). No Child Left Behind Act of 2001 : conference report to accompany H.R. 1.
Washington :U.S. Government Printing Office,

Pappano, Laura. (2013). Grit and the new character education. Education Digest, 78(9), 4-9.

Perkins-Gough, Deborah. 2013. The Significance of Grit: A conversation with Angela Lee
Duckworth. Resilience and Learning 71(1): 14-20

Potter, D., Mashburn, A., & Grissmer, D. (2013). The family, neuroscience, and academic skills:
An interdisciplinary account of social class gaps in children’s test scores. Social Science
Research, 42(2), 446-464.

Potter, Daniel, Andrew Mashburn, and David Grissmer. 2013 "The family, neuroscience, and
academic skills: An interdisciplinary account of social class gaps in children’s test
scores." Social Science Research 42, no. 2: 446-464.

Race to the Top Act of 2011 - U.S. Department of Education. (2009). Race to the Top executive
summary. Retrieved from http://www?2.ed.gov/programs/racetothetop/executive-
summary.pdf

Reardon, S. F. (2011). The widening academic achievement gap between the rich and the poor:
New evidence and possible explanations. Whither opportunity, 1(1), 91-116.

Reardon, S. F. (2013). The widening income achievement gap. Educational leadership, 70(8),
10-16.

Reardon, S. F., Robinson, J. P., & Weathers, E. S. (2008). Patterns and trends in racial/ethnic and
socioeconomic academic achievement gaps. Handbook of research in education finance
and policy, 497-516.

Reeves, R. V., Venator, J., & Howard, K. (2014). The character factor: Measures and impact of
drive and prudence. Center on Children & Families. The Character & Opportunity
Project 1-35.



https://nces.ed.gov/pubsearch
https://nces.ed.gov/training/datauser/ECLS-K_04.html

Reiss F. Socioeconomic inequalities and mental health problems in children and adolescents: a
systematic review. Social science & medicine 2013;90:24-31

Robertson-Kraft, C., & Duckworth, A. L. (2014). True grit: Trait-level perseverance and passion
for long-term goals predicts effectiveness and retention among novice teachers. Teachers
College Record, 116, 030302.

Rojas, J. P., Usher, E. L., & Toland, M. D. (2012). Creativity and grit as predictors of
mathematics achievement in early adolescence. Race/Ethnicity, 8(05), 02

Rothbart, M.K., Ahadi, S.A., Hershey, K., and Fisher, P. (2001). Investigations of Temperament
at Three to Seven Years: The Children's Behavior Questionnaire. Child Development,
72(5): 1394-1408.

Samson, A. C., Proyer, R. T., Ceschi, G., Pedrini, P. P., & Ruch, W. (2011). The fear of being
laughed at in Switzerland: Regional differences and the role of positive psychology.
Swiss Journal of Psychology, 70(2), 53-62.

Sewell, William H., Archibald O. Haller, and Alejandro Portes. 1969. "The educational and early
occupational attainment process." American sociological review: 82-92.Shechtman, N.,

StataCorp. 2021. Stata: Release 17. Statistical Software. College Station, TX: StataCorp LLC.

Steinmayr, R., Weidinger, A. F., & Wigfield, A. (2018). Does students’ grit predict their school
achievement above and beyond their personality, motivation, and
engagement?. Contemporary Educational Psychology, 53, 106-122.

Tewell, E. (2020). The problem with grit: Dismantling deficit thinking in library
instruction. portal: Libraries and the Academy, 20(1), 137-159.

Tough, P. (2011, September 14). What if the secret to success is failure? New York Times
Magazine. Retrieved from http://www.nytimes.com/2011/09/18/magazine/what-if-the-
secret-tosuccess-is-failure.html.

Tough, P. (2013). How children succeed: Grit, curiosity, and the hidden power of character. New
York, NY: Mariner Books

Tough, P. (2016, June ). How Kids Learn Resilience. The Atlantic. Retrieved from
https://www.theatlantic.com/magazine/archive/2016/06/how-kids-really-succeed/480744/

Tourangeau K, Nord C, L&, T, Sorongon AG, Hagedorn MC, Daly P, Najarian M. Early
Childhood Longitudinal Study, Kindergarten Class of 2010-11 (ECLS-K: 2011). User's
Manual for the ECLS-K: 2011 Kindergarten Data File and Electronic Codebook, Public
Version. NCES 2015-074. National Center for Education Statistics. 2015

Turney K, McLanahan S. The academic consequences of early childhood problem
behaviors. Social science research 2015;54:131-145

Tuttle, C. C., Gleason, P., Knechtel, V., Nichols-Barrer, 1., Booker, K., Chojnacki, G., ... &
Goble, L. (2015). Understanding the Effect of KIPP as It Scales: Volume I, Impacts on
Achievement and Other Outcomes. Final Report of KIPP's" Investing in Innovation Grant
Evaluation". Mathematica Policy Research, Inc.

Urzua, Sergio. 2006. The effects of cognitive and noncognitive skills on racial and ethnic wage
gaps. Unpublished manuscript, Department of Economics, University of Chicago

Usher, E. L., Li, C. R., Butz, A. R., & Rojas, J. P. (2019). Perseverant grit and self-efficacy: Are
both essential for children’s academic success? Journal of Educational Psychology,
111(5), 877-902.



Wall, A. L., Aljets, A., Ellis, S. C., Hansen, D. J., Moore, W. M., Petrelli, H. M., ... & Wurth, S.
D. (2015). White paper on pharmacy admissions: developing a diverse work force to
meet the health-care needs of an increasingly diverse society: recommendations of the
American Association of Colleges of Pharmacy Special Committee on
admissions. American journal of pharmaceutical education, 79(7).

Wenz-Gross M, Siperstein GN, Untch AS, Widaman KF. Stress, social support, and adjustment
of adolescents in middle school. The journal of early adolescence 1997;17(2):129-51

West, Martin. R., Kraft, M. A., Finn, A. S., Martin, R. E., Duckworth, A. L., Gabrieli, C. F., &
Gabrieli, J. D. (2016). Promise and paradox: Measuring students’ non-cognitive skills
and the impact of schooling. Educational Evaluation and Policy Analysis, 38(1), 148-
170.

West, J., Denton, K., & Reaney, L. M. (2001). The kindergarten year: Findings from the early
childhood longitudinal study. Washington, DC: National Center for Education Statistics.

Yeager, David S., and Carol S. Dweck. "What can be learned from growth mindset
controversies?." American psychologist 75, no. 9 (2020): 1269.



Google search trends "resiliency" (United States)

Figurel

100

90

80

70

60

50

40

30

20

10

T0-ceoc
01-TC0C
£0-120C
0-1¢0C
TO-T¢0C
01-020C
£0-020¢
0-0¢0¢
T0-0¢0¢
01-6T0C
L0-610C
0-6T0C
T0-610¢
01-8T0C
£0-810¢
0-8T0¢C
T0-810¢
0T-£L10C
L0-L10C
0-L10C
TO-L10C
01-910C
£0-910¢
0-9T0¢
T0-910¢
0T-ST0C
£0-ST0C
0-ST0C
T0-ST0C
0T-¥10C
L0-710C
0-¥10C
TO-¥10¢
0T-€T0C
L0-€10C
0-€T0C
TO-€10¢
0T-¢10C
£0-210¢
0-¢10C
T0-Z10¢
0T-TT0C
£0-T10¢
0-1T0C
TO-T10¢
01-0T0C
£0-0T0¢
0-0T0C
T0-0T0C
01-600C
£0-600¢
0-600C
T0-600¢
01-800C
£0-800¢
0-800C
T0-800¢
01-£00C
£0-L00¢
0-£00C
T0-£00¢
01-900¢
£0-900¢
0-900¢
T0-900¢
01-500C
£0-500¢
0-500C
T0-500¢
0T-¥00C
£0-700¢
0-¥00C
TO-700¢



Table 1. Descriptive Statistics with Estimated Means and Standard Errors, ECLSK-11. (n=5,750)

Kindergarten Measures

Mean
Socioeconomic Status
1st Quintile 0.20
2nd Quintile 0.20
3rd Quintile 0.20
4th Quintile 0.20
5th Quintile 0.20
Race
White 0.52
Black 0.10
Hispanic 0.28
Asian American 0.05
Pacific Islander 0.00
Native American 0.01
Biracial 0.04
Female 0.48
Sibling Size 1.46
Parent Age 34.40
Lives with Biological Parents 0.61
Disability 0.20
Child's BMI 16.64
Poor Child Health 1.62
Birth Weight 7.29
Child's Age 67.53

S.E.

0.01
0.01
0.01
0.01
0.01

0.02
0.01
0.02
0.01
0.00
0.01
0.00
0.01
0.02
0.15
0.01
0.01
0.04
0.02
0.02
0.11

Fifth Grade Measures

Mean

Parental Involvement
Home 52.23
Extracurriculars 6.66
Trips 5.23
School 13.23
Soft Skills (aggregate measure) 0.00
Interpersonal Skills 3.14
Self-Control 3.30

Few Internalizing Problem Behaviors 3.44
Few Externalizing Problem Behaviors 3.37

Approaches to Learning 3.13
Attentional Skills 3.62
Grit (aggregate measure) 0.03
Finish What | Begin 4.04
Try After Mistakes 4.32
Work Towards Goals 4.32
Work Even When Wanting to Quit 4.04
Work on What | Set Out to Do 4.14
Keeps Trying to Improve 4.30
Cognitive Assessments
Math Score 120.63

Reading Score 137.35

S.E.

0.21
0.17
0.08
0.13
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

0.67
0.50

Note: Kindergarten weights include W1 _2POPSU, W1 _2P0OSTR and W1_2PO0. Fifth grade weights include W9C29P_9T29PSU,

WO9C29P_9T29STR, and W9C19P_9T29BO0.



Standard Deviations

Figure 2: Math and Reading Score across Socioeconomic Status, ECLS-K 2011.
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Figure 3: Math and Reading Scores across Racial/Ehtnic Categories, ECLS-K 2011.
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Socioeconomic Status

1st Quintile
2nd Quintile
3rd Quintile
4th Quintile
5th Quintile

Race/Ethnicty

White

Black

Hispanic

Asian American
Pacific Islander
Native American
Biracial

Table 2: Soft Skills and Grit Standard Deviation Scores across Socioeconomic Quintiles and Race/Ethnicity. ECLS-K 2011.
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Table 3: OLS Regression with Social Class, Race/Ethnicty, Noncognitive Skills, Concerted Cultivation and Grit Predicting 5th Grade
Standardized Math Scores. ECLS-K 2010 n=5,750.

Variables Model 1 Model 2 Model 3 Model 4 Model 5
Socioeconomic Status (ref= 1st Quintile)
2nd Quintile .38 (.06) *** .34 (.06) *** .35 (.06) *** .32 (.06) *** .33 (.06) ***
3rd Quintile .55 (.05) *** .39 (.06) *** 40 (.06) *** .37 (.06) *** .37 (.06) ***
4th Quintile .78 (.06) *** .58 (.06) *** .57 (.06) *** .51 (.06) *** .51 (.06) ***
5th Quintile 1.03 (.06) *** .74 (.06) *** .74 (.06) *** .65 (.06) *** .66 (.06) ***
Race/Ethnicity (ref= white)
Black -.74 (.Q7) *** -.69 (.07) *** -.70 (.07) *** -.62 (.07) *** -.63 (.07) ***
Hispanic =24 (.05) ***  _20 (.05) ***  -20 (.05) ***  -23 (.05) ***  -22 (.05) ***
Asian American .09 (.07) .17 (.07) * .17 (.07) * .14 (.06) * .14 (.06) *
Pacific Islander .04 (.14) .02 (.13) .05 (.13) -.05 (.12) -.03 (.13)
Native American -.21 (.16) -.12 (.15) -.12 (.14) -.16 (.13) -.16 (.13)
Biracial -.08 (.09) -.06 (.08) -.04 (.08) -.07 (.07) -.06 (.07)
Concerted Cultivation
Home .00 (.00) .00 (.00) .00 (.00) .00 (.00)
Extracurriculars .03 (.00) *** .03 (.00) *** .03 (.00) *** .03 (.00) ***
Trips .00 (.01) -.01 (.01) -.01 (.01) -.01 (.01)
School .02 (.00) ** .01 (.00) ** .01 (.01) * .01 (.01) *
Controls
Female =22 (.03) ***  _24 (.03) ***  -.35 (.03) ***  -.35 (.03) ***
Sibling Size .00 (.01) .00 (.01) .00 (.01) .00 (.01)
Parent Age .00 (.00) * .00 (.00) * .00 (.00) .00 (.00)
Lives with Biological Parents .09 (.04) * .09 (.04) * .02 (.04) .02 (.04)
Disability -.29 (.04) **x* -.28 (.04) **x* -.25 (.04) **x* -.24 (.04) ***
Child's BMI .01 (.01) .01 (.01) .01 (.01) .01 (.01)
Poor Child Health -.06 (.02) ** -.06 (.02) ** -.06 (.02) ** -.06 (.02) **
Body Weight .04 (.01) ** .04 (.01) ** .03 (.01) ** .03 (.01) **
Child's Age .00 (.01) .00 (.01) .00 (.01) .00 (.01)
Grit (aggregate measure) .10 (.02) *** .06 (.02) **
Noncognitive Skills (aggregate measure) .24 (.02) *** .23 (.02) **=*
Constant -.34 (.07) *** -.57 (.43) -.59 (.43) -.30 (.43) -.33 (.42)

Note: Standard errors reported in parentheses. Data imputed for missing. Sample weights for PSU, Stratum, and Pweights included.
*p<.10; **p<.01; ***p<.001 (two-tailed test)



Table 4: OLS Regression with Social Class, Race/Ethnicty, Noncognitive Skills, Concerted Cultivation and Grit Predicting 5th Grade
Standardized Reading Scores. ECLS-K 2010 n=5,750.

Variables Model 1 Model 2 Model 3 Model 4 Model 5
Socioeconomic Status (ref= 1st Quintile)
2nd Quintile .39 (.06) *** .32 (.06) *** .33 (.06) *** .30 (.06) *** .31 (.06) ***
3rd Quintile .59 (.05) *** 43 (.06) *** .44 (.06) *** .41 (.06) *** 41 (.06) ***
4th Quintile .84 (.05) *** 62 (.06) *** .62 (.06) *** .56 (.06) *** 56 (.06) ***
5th Quintile 1.02 (.05) *** .72 (.06) *** .72 (.06) *** .64 (.05) *** .64 (.05) ***
Race/Ethnicity (ref= white)
Black -.42 (.07) *** -39 (.07) ***  -40 (.07) *** -33 (.07) *** -.33 (.07) ***
Hispanic -.18 (.05) ** -.15 (.05) ** .14 (.04) ** =17 (.05) *** .17 (.05) ***
Asian American .04 (.07) .07 (.06) .07 (.06) .04 (.06) .04 (.06)
Pacific Islander -.23 (.25) -.23 (.26) -.22 (.28) -.30 (.28) -.29 (.29)
Native American -44 (.08) ***  _36 (.07) ***  -.36 (.08) ***  -.40 (.09) ***  -.40 (.09) ***
Biracial .06 (.07) .07 (.06) .08 (.06) .06 (.06) .06 (.06)
Concerted Cultivation
Home -.01 (.00) ** -.01 (.00) ** .00 (.00) ** .00 (.00) **
Extracurriculars .02 (.00) *** .02 (.00) *** .02 (.00) *** .02 (.00) ***
Trips .01 (.01) .00 (.01) .01 (.01) .01 (.01)
School .01 (.00) * .01 (.00) * .01 (.00) .01 (.00)
Controls
Female .00 (.03) .00 (.03) -.12 (.03) ** -.12 (.03) **
Sibling Size -.04 (.01) * -.04 (.01) * -.04 (.01) ** -.04 (.01) **
Parent Age .00 (.00) .00 (.00) .00 (.00) .00 (.00)
Lives with Biological Parents .08 (.04) * .08 (.04) * .02 (.03) .02 (.03)
Disability -.30 (.04) ***  _29 (.04) ***  -26 (.04) ***  _-26 (.04) ***
Child's BMI .01 (.01) .01 (.01) .01 (.01) .01 (.01)
Poor Child Health -.08 (.02) ** -.08 (.02) ** -.07 (.02) ** -.07 (.02) **
Body Weight .02 (.01) .02 (.01) .02 (.01) .02 (.01)
Child's Age .00 (.00) .00 (.00) .00 (.00) .00 (.00)
Grit (aggregate measure) .07 (.02) *** .03 (.02)
Noncognitive Skills (aggregate measure) .22 (.02) *** .22 (.02) ***
Constant -39 (.05) ***  _67 (.32) * -.68 (.32) * -.42 (.31) -.43 (.31)

Note: Standard errors reported in parentheses.
*p<.10; **p<.01; ***p<.001 (two-tailed test)

Data imputed for missing. Sample weights for PSU, Stratum, and Pweights included.



Table 5: OLS Regression with Social Class, Grit, Race/Ethnicty, Noncognitive Skills, Concerted Cultivation and Social Class & Grit
Interaction Term Predicting 5th Grade Standardized Math Scores. ECLS-K 2010 n=5,750.

Variables Model 1 Model 2 Model 3 Model 4
Math Scores Reading Scores
Socioeconomic Status (ref= 1st Quintile)
2nd Quintile 47 (.06) *** 34 (.06) *** 45 (.06) *** 31 (.06) ***
3rd Quintile .65 (.06) *** .38 (.06) *** .67 (.05) *** 42 (.06) ***
4th Quintile .97 (.06) *** 52 (.06) *** .96 (.05) *** 57 (.06) ***
5th Quintile 1.23 (.06) *** .67 (.06) *** 1.17 (.05) *** .65 (.05) ***
Grit (aggregate measure) .20 (.05) *** .15 (.05) ** .19 (.05) *** .13 (.05) **
SES X Grit (ref= 1st Quintile)
2nd Quntile -.04 (.06) -.04 (.06) -.07 (.06) -.07 (.06)
3rd Quintile -.16 (.07) * -.15 (.07) * -.18 (.07) * -.16 (.07) *
4th Quintile -.16 (.06) * -.16 (.06) ** -.14 (.06) * -.13 (.06) *
5th Quintile -.16 (.07) * -.15 (.07) * -.17 (.06) ** -.14 (.06) *
Race/Ethnicity (ref= white)
Black -.63 (.07) *** -.33 (.07) ***
Hispanic -.22 (.04) **x* -.16 (.04) ***
Asian American .14 (.06) * .04 (.06)
Pacific Islander -.04 (.13) -.29 (.29)
Native American -.16 (.13) -.40 (.09) ***
Biracial -.06 (.07) .06 (.06)
Soft Skills .23 (.02) *** .22 (.02) ***
Concerted Cultivation
Home .00 (.00) .00 (.00) **
Extracurriculars .03 (.00) *** .02 (.00) ***
Trips -.01 (.01) .01 (.01)
School .01 (.01) * .01 (.00)
Controls Yes Yes
Female -.36 (.03) *** -12 (.03) ***
Sibling Size .00 (.01) -.04 (.01) **
Parent Age .00 (.00) .00 (.00)
Lives with biological parents .02 (.04) .02 (.03)
Disability -24 (.04) *** =25 (.04) ***
Child's BMI .01 (.01) .01 (.01)
Poor Child Health -.06 (.02) ** -.07 (.02) **
Body Weight .03 (.01) ** .02 (.01)
Child's Age .00 (.01) .00 (.00)
Constant -.61 (.06) *** -.31 (.42) -.57 (.04) *** -.42 (.31)

Note. Standard errors reported in parentheses. Data imputed for missing. Sample weights for PSU, Stratum, and Pweights included.

*p<.10; **p<.01; ***p<.001 (two-tailed test)



APPENDIX

Appendix A: Correlation Matrix of Soft Skills and Grit, ECLS-K 2011.

Soft Skills (aggregate measure) 1/1.00
Interpersonal Skills 2| .86 1.00
Self-Control 3| .89 .80 1.00
Few Internalizing Problem Behaviors 4] .45 .37 .33 1.00
Few Externalizing Problem Behaviors 5/ .79 .61 .73 .30 1.00
Approaches to Learning 6| .92 .72 .71 .40 .62 1.00
Attentional Skills 7] .85 .58 .60 .38 .64 .83 1.00
Grit (aggregate measure) 8| .26 .21 .18 .18 .17 .26 .25 1.00
Finish What | Begin 9] .21 .17 .14 .16 .13 .23 .21 .63 1.00
Try After Mistakes 10( .24 .21 .19 .15 .18 .24 .22 .74 .40 1.00
Work Towards Goals 11| .17 .14 .12 .12 .11 .18 .17 .75 .38 .46 1.00
Work Even When Wanting to Quit 12| .17 .14 .13 .11 .11 .18 .16 .75 .38 .47 .46 1.00
Work on What | Set Out to Do 13 .18 .14 .13 .12 .12 .18 .17 .80 .42 .47 .53 .52 1.00
Keeps Trying to Improve 14( .17 .14 .11 .13 .11 .17 .17 .71 .36 .46 .45 .44 .46 1.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14




Appendix B: Mediation on 5th Grade Math Test Scores. ECLS-K

Math Scores

Reading Scores

Grit Soft Skills Grit Soft Skills
Simple Full Simple Full Simple  Full Simple Full

Socioeconomic Status 0.02 0.03 0.12 0.16 0.02 0.02 0.12 0.14
Race (ref=White)

Black 0.00 0.00 0.18 0.22 0.00 0.00 0.24 0.32

Hispanic 0.02 0.04 0.06 0.11 0.02 0.05 0.06 0.13

Asian -0.07 -0.04 0.25 0.19 -0.12 -0.05 0.50 0.30

Pacific Islander 0.11 0.07 0.07 0.08 0.12 -0.08 0.09 -0.08

Native American 0.06 0.12 0.06 0.11 0.06 0.09 0.06 0.11

Biracial 0.05 0.06 -0.03 -0.04 0.10 -0.07 -0.07 0.07

Note: Data imputed for missing. Sample weights for PSU, Stratum, and Pweights included. OLS = ordinary



' Although sometimes defined as social/behavioral skills, we prefer to emphasize the
psychological orientation of the student as a likely critical pathway through which larger
inequities ultimately influence the individual student.

' We should note the Duckworth herself has more recently retracted the idea that grit is predictive
of short-term educational gains or might address educational disparities (Barshay 2019). Yet, we
are aware of no nationally representative study that has yet to confirm this conclusion nor is there
evidence that such an approach is losing popularity among educators.

i See https://www.nationsreportcard.gov/ndecore/xplore/NDE

v'While there is disagreement on whether class gaps are either persistent or growing, there is no
evidence of convergence (see https://hechingerreport.org/inside-the-reardon-hanushek-clash-
over-50-years-of-achievement-gaps/).

vIt is important to note that critics see grit as a re-emergence of the deficit ideology which claims
that the impoverished student struggles because of character flaws — individuals simply fail to
apply themselves (Gorski 2016). Grit ideology does recognize structural barriers but emphasizes
cultivating grit in marginalized students as the solution rather than eradicating barriers (Gorski
2016). While underprivileged students already demonstrate considerable grit in order to navigate
a deprived world, poor results from an educators’ standpoint reinforce their disadvantage (Herold
2015). If teachers promote that impoverished underachieving students are inherently deficient,
some scholars warn, no interventions can successfully deal with the underlying conditions of
inequality (Berliner 2013; Tewell 2020).

Vi Relying on student self-reports to access grit has limitation. But we think there are several
reasons why this measure is an appropriate assessment of girt. First, internalization of beliefs is
an important part of self-efficacy (Bandura 1993) and child-reports have been shown to reliably
capture other important socio-emotional struggle of children, including depression and anxiety
(Wenz-Gross etal. 1997; Turney and McLanahan 2015; Reiss 2013). Also, we find modest
associations between self-reported grit and math/reading outcomes among 5™ graders, suggesting
that these sets of questions measuring grit have some value for skill development. Taken
together, we find no reason to discount a student’s perception of grit and resilience when they are
modestly predictive and are in line with other socioemotional measures

Vi Because the data are imputed, we report the mean estimates of the data across 20 imputed data
files.

Vit This compares with 53% White, 13% Black, 24% Hispanic, 4% Asian American, 1% Native
American, and 4% biracial (see
https://www.childstats.gov/pdf/ac2013/ac_13KindergartenYear.pdf). The discrepancy is likely
due to attrition, for which sample weights are applied.



https://www.childstats.gov/pdf/ac2013/ac_13KindergartenYear.pdf

