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We compare the relative contribution of grit and intelligence to educational and job-market success in a representative sample of the
American population. We find that, in terms of AR?, intelligence contributes 48-90 times more than grit to educational success and |3
times more to job-market success. Conscientiousness also contributes to success more than grit but only twice as much. We show that
the reason our results differ from those of previous studies which showed that grit has a stronger effect on success is that these
previous studies used nonrepresentative samples that were range restricted on intelligence. Our findings suggest that although grit has
some effect on success, it is negligible compared to intelligence and perhaps also to other traditional predictors of success.
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Advocates of grit, defined as “perseverance and passion for
long-term goals,” argue that it is the most important predictor
of educational and economic success, even comparable in
importance to intelligence, which is considered the best indi-
vidual difference predictor of success (Jensen, 1998; Schmidt
& Hunter, 2004).

Grit research can be traced back to a 2005 article in Psycho-
logical Science (Duckworth and Seligman: “Self-discipline
outdoes IQ in predicting academic performance of
adolescents”) and a 2007 article in the Journal of Personality
and Social Psychology (Duckworth, Peterson, Matthews, and
Kelly; “Grit: Perseverance and passion for long-term goals™).
These two papers, and others that followed, created the impres-
sion that to understand and promote educational and economic
success, we should focus more on noncognitive individual dif-
ferences, particularly grit (Duckworth & Yeager, 2015; Tough,
2012), rather than cognitive individual differences, particularly
intelligence (Herrnstein & Murray, 1994; Nisbett, 2009).

Indeed, since the publication of Duckworth et al.’s (2007)
article, the interest in the grit concept has soared. Data obtained
from Google Scholar show that there were 76 papers published
that contained the word “grit” in 2008, the year following Duck-
worth et al.’s publication and 1,650 papers in 2018. As Figure 1
shows, the interest in grit as an individual difference construct
grew much faster than the interest in other constructs related
to success. Interestingly enough, the interest in intelligence has
not changed much since 2011. The interest in the grit concept,
and the perception that it is the key to educational and economic

success, penetrated the popular media as well. For example, in a
popular educational website, Hanford (2012) wrote, “when it
comes to high achievement, grit may be as essential as
intelligence”; and in her popular TED talk, with more than
17 million views, Duckworth (2013) argued that grit is “as good
or even a better predictor of success than cognitive abili-
ty.”Concepts similar to grit, and in particular conscientiousness,
have already been suggested as predictors of academic as well as
job-market success (e.g., Barrick & Mount, 1991; Porapat,
2009). Nevertheless, Duckworth et al. (2007) distinguished grit
from conscientiousness by stating, for example, that “Grit is dis-
tinct from dependability aspects of conscientiousness, including
self-control, in its specification of consistent goals and interests”
(p. 1089), promoting it as the ultimate noncognitive predictor of
success, the only noncognitive predictor comparable in impor-
tance to intelligence (Duckworth, 2017).

Recently, however, some doubts about the importance of grit
have appeared. In particular, in their meta-analysis, “Much ado
about grit” (2017), Credé, Tynan, and Harms (2017) found that
grit is only moderately correlated with academic performance
(p = .17 between grit and high school grade point average
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Figure 1. Publications’ trends of grit as compared to other major
individual differences. Note. The graph indicates the number of aca-
demic publications in which the individual difference construct
appeared in each of the study years divided by the number of these
publications in 2018. For example, the number of academic publica-
tions that referred to the construct grit in the year 2018 was 1,650
compared to 76 in 2008; therefore, the normalized values for the year
2018 are | (=1,650/1,650) compared to 0.05 (=76/1,650) for 2008.
For intelligence, the concept we used was “general mental ability”
rather than “intelligence” because the word intelligence appears in
publications that are unrelated to our topic (e.g., business intelligence,
artificial intelligence).

[GPA]) and argued that other well-known predictors of academic
success, and in particular intelligence and conscientiousness, are
more effective predictors than grit. These findings are consistent
with previous studies which emphasized the dominant role of
conscientiousness and intelligence, especially intelligence, in
predicting academic or job-market success. For example, Ivcevic
and Brackett (2014) found a correlation of .30 between conscien-
tiousness and high school GPA and an insignificant effect for
grit; Sackett et al. (2012) reported p = .50 between intelligence
and academic performance; Judge et al. (1999) reported a corre-
lation of .41 and .53 in predicting job-market success, for con-
scientiousness and intelligence, respectively.

However, Credé et al.’s (2017) meta-analysis did not directly
compare the effect of grit to the effect of intelligence and con-
scientiousness using the same data. Furthermore, so far the grit lit-
erature has focused primarily on the effect of grit on educational
success, leaving questions regarding the effect of grit on job-
market success largely unanswered. There have been a number
of papers that did examine the effect of grit on job-market success
(e.g., Danner et al., 2019), but these studies were based on small
samples and neglected to compare the effect of grit to the effect of
intelligence. In the current article, we address these two issues.

Finally, a major concern about the studies which argued that
grit has a strong impact on success is that they were based on
selected samples such as West Point cadets (Duckworth et al.,
2007), employees in technology companies (Jachimowicz
et al., 2018) or students in inner city schools (Eskreis-Winkler
et al., 2014). These samples were drawn from institutions which
are characterized by a homogeneous socioeconomic population
(and perhaps even by population that are homogenous in their
intelligence)—a characteristic which is likely to impose a
range restriction on important predictors of success. In

particular, since there is a strong relationship between socio-
economic background (SEB) and intelligence (Strenze, 2007),
it is likely that in these samples, the effect of grit was found to
be stronger than the effect of intelligence since the variance of
intelligence in these samples was restricted. We see the lack
of representativeness of the samples of previous studies as a
key issue which jeopardizes the conclusions and generaliz-
ability derived from their results.

The current study makes three major contributions to the grit
literature. First, we examine grit’s predictive validity of educa-
tional success using a representative sample of the general pop-
ulation. Second, we directly compare the effect of intelligence
and grit using the same data set. Finally, we simultaneously test
the effect of grit on educational and job-market success.

Method
Data

The data were extracted from the 1997 cohort of the National
Longitudinal Study of Youth (NLSY97), a large-scale, nation-
ally representative longitudinal project sponsored by the
Bureau of Labor Statistics of the U.S. Department of Labor that
follows the lives of a sample of 8,984 American youth born
during 1980-1984; respondents were aged 12—17 when first
interviewed in 1997. This ongoing cohort has been surveyed
17 times to date and is now interviewed biennially, with the
overall retention rate for Round 17 being 79%. The measure
of intelligence was taken from the 1999 wave, the measure
of grit was taken from the 2013 wave, and the measures of suc-
cess from the 2015 wave. Thus, intelligence was measured
when the participants were aged 15-19, grit was measured
when the participants were aged 29-34, and success was mea-
sured when they were aged 31-36.

The NLSY97 includes a supplemental sample of 2,236
respondents designed to oversample Hispanic or Latino and
Black people living in the United States. To keep the represen-
tativeness of the sample intact, we did not include these sub-
jects in the analyses. Our representative sample included
6,748 participants, of which 51% were male. The ethnic distri-
bution was 69% White, 16% Black, 14% Hispanic, and 1%
mixed. We used a list-wise deletion which resulted in 2,162—
2,694 participants, depending on the success criteria. The aver-
age age was about 33, and the sex distribution was about even.

Measures

Grit. The Short Grit Scale (Duckworth & Quinn, 2009) was
used as a measure of grit and was administered to most of the
NLSY participants in 2013 (6,476 of the original sample of
8,984 in 1997). It consists of 8 items in total, 4 items for each
grit facet—perseverance and consistency of interest. Sample
items are “I am diligent” (perseverance) and “new ideas and
projects sometimes distract me from previous ones” (consis-
tency of interest). Answers are given on a scale from 1 (very
much like me) to 5 (not like me at all). Grit scores were standar-
dized to Z-scores, following a similar approach taken by the
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original studies (e.g., Duckworth et al., 2007) and then aver-
aged across all items. The reliability of the scale in our data was
.72, which is comparable to the reliability reported by Duck-
worth and Quinn (2009) and within the ranges reported in the
meta-analysis of Credé et al. (2017).

Intelligence. The measure of intelligence was derived from parti-
cipants’ test scores in the Armed Forces Qualifying Test
(AFQT), the standard measure of intelligence used by the U.S.
army. The test was taken in 1999; 7,098 participants completed
the test. The AFQT score in the NLSY is the sum of the standar-
dized scores of four tests: arithmetic reasoning, paragraph com-
prehension, word knowledge, and mathematics knowledge, and
is expressed as a percentile score out of the general population.
The AFQT was used previously by many studies as a valid mea-
surement for intelligence (Ganzach & Pazy, 2014; J. Heckman &
Carneriro, 2003; J. J. Heckman et al., 2006).

Persondlity. The Ten-Item Personality Inventory (TIPI) is a 10-
item measure of the Big Five (or five-factor model) dimensions
of personality: openness, conscientiousness, extroversion,
agreeableness, and emotional stability (Gosling et al., 2003).
Data were available in the survey year of 2008.

Control variables. Sex was coded as 0 for males and 1 for females.

Socioeconomic Background (SEB). SEB is considered to be a
powerful predictor of academic success (see, e.g., Sirin’s,
2005, meta-analysis). Since the NLSY does not include a direct
measure socioeconomic status, our measure of SEB was com-
posed of the income of the household in which the participant was
raised and the average education of the parents with equal weight
to these two components. Both household income and parents’
education were measured in, 1997, the first year of the survey.

Age was not added to the regression since all participants
were born in 1980-1984 and were aged 31-35 in 2015 when
educational/job-market success was measured (Indeed, addi-
tional analyses that we don’t report showed that it had non-
significant effects).

Success. We used two educational success measures (degree
attainment and high school GPA) and one job-market success
measure (pay).

Degree attainment. The highest degree achieved till 2015. Data
were available for 7,076 participants. Scale: 0 = none (9% out of
total); 1 = general education diploma (13%); 2 = high school
diploma (41%); 3 = associate/junior college (8%); 4 = bache-
lor’s degree (20%); 5 = master’s degree (1%); 6 = PhD (1%);
7 = professional degree, for example, MD (1%).

High school GPA score. This variable indicates high school
grade point averages across all courses on a 4-point grading
scale. Data were available for 6,232 participants.’

Job-market success. Following much of the applied psychol-
ogy literature (see, e.g., Ganzach & Pazy 2014; Seibert et al.,
1999), we used pay as a measure of job-market success.

Specifically, we used the log of the 2015 hourly rate of pay, cal-
culated by the NLSY staff from information provided by the
subjects.

Analyses

In general, we relied on the approach taken by Duckworth and her
colleagues in previous studies of the predictive validity of grit. On
the independent variable side, we compared the predictive valid-
ity of grit to the predictive validity of intelligence and the Big Five
personality factors, particularly conscientiousness. On the depen-
dent variable side, we used the main measures of educational
success—high school GPA and degree attainment, adding
job-market success (pay) as an additional dependent variable.

Results
Preliminary Analysis

Descriptive statistics and correlations are presented in Table 1.
Consistent with previous findings (e.g., Strenze, 2007),
we found a positive correlation between SEB and intelligence
(r = .45, p <.01). The correlation between grit and intelligence
was not significant (» = —.002, ns), as compared with Duck-
worth et al. (2007) who found a negative correlation
(r=—.20,n =139, p <.03).

The zero-order correlation between grit and the three success
criteria was .101, .066, and .084 for degree attainment, high
school GPA, and pay, respectively. The correlations between
intelligence and success were substantially higher at .573,
.518, and .311 for degree attainment, high school GPA, and pay,
respectively. Correction for reliability has only a small effect on
these correlations (assuming reliability of .95 for the criteria, the
correlations are .122, .079, and .101, respectively, for grit and
.622,.563, and .338, for intelligence). But on the other hand, the
overall pattern of these correlations is likely to overestimate the
“true” effect of grit relative to intelligence because of the tem-
poral proximity between the measurement of our success criteria
and grit as opposed to the temporal distance between the mea-
surement of intelligence and these criteria. When grit was mea-
sured in their early 30s, our participants already knew what their
academic achievements were and were largely aware of their
economic success. Thus, their report about grit may to a large
extent represent retrospective reflection about their success.
On the other hand, intelligence was measured when our partici-
pants were in their teens. Furthermore, we note that even a
simultaneous measurement of intelligence and success is less
likely to be associated with a reverse causation process than a
simultaneous measurement of grit, since grit, but not intelli-
gence, is susceptible to reflection about success.

Table 2 presents the results of regression analyses of our
measures of success—degree attainment, high school GPA,
and pay. For each measure, we estimated two models. Model
1 directly compares grit to intelligence. It includes only grit and
intelligence as focal predictors, allowing grit to have a maximal
explanatory power by being the only personality characteristic in
the model. Model 2 also includes the Big Five, allowing a
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Table . Descriptive Statistics and Intercorrelations.

Variable N Mean SD | 2 3 4 5 6 7 8 9 10 I
| Sex 6,748 049 050 —

2 SEB 4,588 0.15 1.0l —.013 —

3 Intelligence 5,428 50.23 2895 .032* 450%* —

4 Grit 4878 375 057 —-.025 —-.005 —.002 —

5 Extroversion 5,477 472 135 104 080%c 066%F .132%c —

6 Agreeableness 5,358 3.0l [.10 .224%  064*% 079%F .107* 098** —

7 Conscientiousness 5,521 5.66 .11 064 014  —.038% .357%F _108%F .140%F —

8 Emotional stability 5517 4.96 .34 —.145%  [02%  169%F 260" .144%  280%F 258% —

9 Openness 5,481 570 1.07 —-.016 0647 057%F |02%F 243k |86%F | |52FF [8IF —

10 Degree 5253 259 .50 .087%F 487+ 573k |Q|*k Q75%F  |08FF |04FF |66%F 057F —

I GPA 4,768 279 076 .I51* 328 5|8k 066%* ,053%F  094% 074%F 109* 005 .514%*

12 Pay 4,440 291 0.66 —.114% 304 3| [|* 084%F 049% — 007 .082%F 120 016 .406%F 2|7%*

Note. Reliabilities are grit = 0.72; conscientiousness = 0.47; extroversion = 0.49; agreeableness = 0.20; emotional stability = 0.57; openness = 0.21. SEB = socio-

economic background; GPA = grade point average.*p < .05. **p < .0l.

Table 2. Regression Analysis Predicting Educational and Job-Market
Success.

Degree
Attainment GPA Log Pay
Variable B AR? B AR? B AR?
Model |
Sex .09 .008¥FF 14 .020%F —.12 .0l6%FF
SEB 28 063k (14 016k 2] 037K
Intelligence A3 I5IFRE 47 18I 22 038
Grit .10 .009*F .08 .006%* .09 .008%*
Model 2
Sex 09 .006%FF 14 .016¥*F —. 12 .0]3%F*
SEB 28 .063%F 14 017¥F 22 039%FF
Intelligence A2 143FF 47 [180%FF 22 .040%FF
Grit .06 .003* .05 .002%* .06 .003**
Extroversion —.03 .00l —.01 .000 .00 .000
Agreeableness .01 .000 .00 .000 —.02 .000
Conscientiousness .09 .007*% [0 .009% .09 .007+
Emotional stability .04 .001* .00 .000 .02 .000
Openness —.01 .000 —.07 .004** —.04 .001
N 2,694 2,162 2,330
R? 384 325 164

Note. SEB = socioeconomic background.
*p <.05. ¥p < .01. #*p < 001 (two-tailed).

comparison between grit and conscientiousness as well. Both
models include socioeconomic status and sex as control variables.

The regressions that directly compare grit to intelligence show
that although grit remained a significant predictor of success after
controlling for the other predictors, its effect was far lower than
the effect of intelligence. For educational success, the unique var-
iance explained by intelligence was 16-30 times higher than the
unique variance explained by grit (for degree attainment: AR
was .009 and .151 for grit and intelligence, respectively; for high
school GPA: AR? was .006 and .181 for grit and intelligence,
respectively). For pay, it was about 5 times as high (AR* was
.008 and .038 for grit and intelligence, respectively).

This comparison between the effect of grit and intelligence
underestimates the gap between the predictive validity of the two
because grit is likely to capture some of the variance accounted
for by other noncognitive individual differences. Thus, adding
the Big Five to Model 2 had little effect on the AR? of intelli-
gence, but a considerable effect on the AR? of grit, reducing it
by approximately 65%. In this model, the unique variance of
success explained by intelligence was 13-90 times higher than
the unique variance explained by grit (for degree attainment:
AR? was .003 and .143 for grit and intelligence, respectively; for
high school GPA: AR* was .002 and .180 for grit and intelli-
gence, respectively). For pay, it was about 13 times as high
(AR? was .003 and .040 for grit and intelligence, respectively).

In addition, the effect of conscientiousness in Model 2 was
more than double the effect of grit. For degree attainment:
AR?* was .003 and .007 for grit and conscientiousness, respec-
tively; for high school GPA: AR* was .002 and .009 for grit and
conscientiousness, respectively; and for pay: AR? was .003 and
.007 for grit and conscientiousness, respectively. Given the
NLSY 2-item measure of conscientiousness and the 8-item mea-
sure of grit, this comparison is likely to overestimate the effect of
grit relative to conscientiousness (Crede et al., 2012 for the con-
sequences of using short measures of the Big Five personality
traits). In her studies, Duckworth et al. (2007) does not compare
the strength of the effect of grit to that of conscientiousness.
Indeed, unlike the robust strong effect of conscientiousness on
indicators of success (see Porapat, 2009, and Richardson et al.,
2012, for meta-analyses), to the best of our knowledge, the only
study that found a relatively strong effect of grit on success was
Strayhorn (2014). Other studies, primarily PhD dissertations
(Chang, 2014; Cross, 2013; Davidson, 2014; Hogan, 2013;
Sheehan, 2014), found very weak, if any, effect. These studies
were not published, which may indicate a publication bias.

Finally, since previous research showed that grit is better
conceptualized in terms of its two components, perseverance
and consistency of interest (Credé et al., 2017), we also esti-
mated our models replacing grit with its two components. The
results of these analyses indicated that both the overall effects
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Table 3. The Effect of Range Restriction by SEB on the Correlations of Grit and Intelligence With Success.
SEB Entire
Quartiles’  Representative
Variable SEB Quartile | (I) SEB Quartile 2 (2) SEB Quartile 3 (3) SEB Quartile 4 (4) Average (5) Sample (6)
Grit
Mean 3.729 3.747 3.742 3711 3.732 3.733
Standard deviation 0.573 0.555 0.547 0.597 0.568 0.568
Correlation with degree 0.109** 0.063 0.103** 0.148%* 0.106 0.101**
(n = 674) (n = 670) (n = 676) (n = 674) (n = 2,694)
Correlation with GPA 0.083 0.015 0.122%* 0.098* 0.080 0.066**
(n = 541) (n = 540) (n = 540) (n = 541) (n=12,162)
Correlation with pay 0.034 0.054 0.125%* 0.134%+* 0.087 0.084+*
(n = 583) (n = 582) (n = 58I) (n = 584) (n=2,330)
Intelligence
Mean 52.812 53.409 54214 57.892 54.582 54.507
Standard deviation 25.728 26.599 24.703 23.800 25.208 28210
Correlation with degree 0.410%* 0.455%* 0.42|*#* 0.423*+* 0.427 0.573**
(n = 674) (n = 670) (n = 676) (n = 674) (n = 2,694)
Correlation with GPA 0.368** 0.484%* 0.497%* 0.467** 0.454 0.518%
(n = 541) (n = 540) (n = 540) (n = 541) (n=2,162)
Correlation with pay 0.225%* 0.185%* 0.222%* 0.200%* 0.208 0.31 1%
(n = 583) (n = 582) (n = 58l) (n = 584) (n=2,330)

Note. GPA = grade point average.
*p <.05. ¥p < .01 (two-tailed).

of grit and its relative effects in comparison to intelligence (as
well as conscientiousness) did not change much. Also, consis-
tent with Crede et al. (2017), the results showed that most, if
not all, of the effects of grit on our indicators of success were
associated with perseverance, whereas the effects of consis-
tency were practically zero. These results are reported in the
Appendix of this article.?

The Effect of Range Restriction

To examine the effect of range restriction on the predictive
validities of grit and intelligence, we divided the sample into
quartiles of SEB. We then calculated, for each of the four quar-
tiles, the correlations of our three measures of success with grit
and intelligence as well as the means and standard deviations of
grit and intelligence in each of the quartiles. These statistics are
presented in Columns 1-4 for quartiles 1-4, respectively. Col-
umn 5 presents the average of the four quartiles, and Column 6
presents these statistics for the entire sample.

Consistent with our range restriction argument, dividing the
sample into SEB quartiles resulted in considerable decrease in
the variance of intelligence (the average variance of intelli-
gence in the quartiles was 25.208, whereas the variance in the
entire sample was 28.210, representing an 11% decrease) but
had no effect on the variance of grit (the average variance in the
quartiles was 0.568, whereas the variance in the entire sample
was 0.568 as well).?

It is clear from Table 3 that for grit, the correlations within
the quartiles tend to be higher than the correlation within the
entire sample (for degree attainment, the average correlation
within the quartiles was .106, while the correlation of the entire

sample was .101; for high school GPA, these correlations were
.080 and .066, respectively; for pay, they were .087 and .084,
respectively). On the other hand, for intelligence, the correla-
tions within the quartiles are clearly lower (for degree attain-
ment, the average correlation within the quartiles was .427,
while the correlation within the entire sample was .573; for
high school GPA, these correlations were .454 and .518,
respectively; for pay, they were .208 and .311, respectively).

Although SEB is more likely to represent most of the samples
that were analyzed in studies of grit, at least some of the samples
in these studies were also restricted by intelligence directly (e.g.,
the sample in Duckworth et al., 2007, which consisted of Ivy
League university students who are selected, to a large extent,
based on their SAT scores, which, as mentioned above, are good
proxies for intelligence). Therefore, in order to further investi-
gate the effect of range restriction on the relative predictive
validity of grit and intelligence, we estimated the correlations
of these predictors with our success outcomes when samples
were restricted by intelligence. Columns 1-4 of Table 4 present
the correlations of grit and intelligence with the three success
outcomes for each quartile of intelligence, Column 5 presents the
averages of the quartiles and Column 6 the correlations of the
entire sample. As expected, when samples are restricted by intel-
ligence, the differences between grit and intelligence are even
more dramatic than when they are restricted by SEB. For intel-
ligence, the averages of the quartiles’ correlations are consider-
ably lower than the correlations of the entire sample (.209 vs.
573, 178 vs. .518, .085 vs. .311 for degree attainment, high
school GPA, and pay, respectively), for grit, the averages are
even higher than the correlations of the entire sample (.118 vs.
101, .102 vs. .066, .093 vs. .084, respectively).
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Table 4. The Effect of Range Restriction by Intelligence on the Correlations of Grit and Intelligence With Success.

Intelligence Entire
Intelligence Intelligence Intelligence Intelligence Quartiles’ Representative
Variable Quartile I (1) Quartile 2 (2) Quartile 3 (3) Quartile 4 (4) Average (5) Sample (6)
Grit
Mean 3.726 3.703 3.771 3.730 3.733 3.733
Standard deviation 0.535 0.538 0.596 0.598 0.568 0.568
Correlation with degree 0.136%* 0.091* 0.078* 0.165%* .18 0.101*
(n = 674) (n = 673) (n = 673) (n = 674) (n = 2,694)
Correlation with GPA 0.067 0.086* 0.088* 0.165%* .102 0.066**
(n = 541) (n = 540) (n = 540) (n = 541) (n=2,162)
Correlation with pay 0.118%* 0.303 0.059 0.0164* .093 0.084**
(n = 582) (n = 582) (n = 583) (n = 583) (n =2,330)
Intelligence
Mean 16.483 43.971 67918 89.604 54.494 54.507
Standard deviation 8.926 7.274 6.444 6.198 7.211 28210
Correlation with degree 0.290** 0.21 I*#* 0.114%* 0.220** 0.209 0.573**
(n=674) (n = 670) (n = 676) (n = 674) (n = 2,694)
Correlation with GPA 0.202%* 0.099* 0.107* 0.303%** 0.178 0.518**
(n = 541) (n = 540) (n = 540) (n = 541) (n=2,162)
Correlation with pay 0.126** 0.077 —0.005 0.141%* 0.085 0.31I**
(n=1583) (n = 582) (n = 581) (n = 584) (n =2,330)

Note. GPA = grade point average.
*p <.05. ¥p < .01 (two-tailed).

Discussion

Although in our representative sample of the American popu-
lation grit does explain educational and job-market success
over and beyond other predictor variables such as socioeco-
nomic status, intelligence, and the Big Five personality charac-
teristics, its absolute effects are rather minimal. In particular,
its effects are negligible in comparison to the effect of intelli-
gence. Finally, the effects of grit were also considerably
weaker than the effects of conscientiousness.

We suggest that the weak effect of grit found in the current
study in comparison to previous studies is predominately due to
the fact that our sample is a representative sample rather than a
selected sample of the type used in previous studies. Many of the
former grit studies used samples that were homogenous on SEB or
intelligence and as a result were range restricted. For example,
Eskreis-Winkler et al. (2014) tested the grit of pupils attending
apublic school in the inner city of Chicago which is characterized
by a low socioeconomic status; Kelly et al. (2014) tested grit as a
predictor of performance among cadets attending the prestigious
West Point military academy, with its high admission criteria; and
Jachimowicz et al. (2018) tested the grit of employees working at
a technology company. As our study suggests, when these range
restrictions are removed, the effect of grit diminishes
substantially.

Our results also show that while range restriction had a con-
siderable negative impact on the validity of intelligence as a
predictor of success, it did not have a negative impact on the
validity of grit. In fact, the validity of grit even increased
slightly, suggesting that in samples that are homogenous on the
important predictors of success (SEB in this case), the validity
of grit may increase. This is consistent with the notion that this

effect is due to decreased “noise” (i.e., variability unrelated to
grit). When range restriction is determined by intelligence,
these results are even stronger (see Table 4).

In our data, there is a nonsignificant correlation between grit
and intelligence. This result is different from previous results,
which found small to medium negative correlations. For exam-
ple, in her original study from 2007, Duckworth found a corre-
lation of » = —.20 when testing the effect of grit on high school
GPA among Ivy League students. A negative correlation
between predictors that are otherwise uncorrelated or even
positively correlated is a familiar phenomenon in selected sam-
ples (Dawes, 1975; Moutafi et al., 2005), and in the case of
Duckworth et al. (2007), it is due to students relatively low
on intelligence compensating for this shortcoming with higher
grit. By omitting this restriction in our nonselective sample, the
correlation between intelligence and grit disappears.

The current study also allowed a comparison of grit and intel-
ligence with regard to the relative predictive ability of educational
versus job-market success. This comparison revealed that
whereas the predictive validities of grit with regard to educational
and job-market outcomes were rather similar (AR2 of.003, .002,
.003 for degree attainment, high school GPA, and pay, respec-
tively), the predictive validity of intelligence was clearly higher
for educational outcomes than for the job-market outcome of pay
(AR? of .143 and .180 for degree attainment and high school GPA,
respectively, as opposed to AR? of .040 for pay). This finding is
consistent with the idea that noncognitive characteristics are more
important in job-market success than in scholastic success (see
also Borghans et al., 2008; Borghans et al., 2016).

Finally, despite the fact that our results suggest that grit has
a negligible effect in predicting success in representative
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samples, this negligible effect does not necessarily imply that
grit is always unusable. As our results indicate, the effect of grit
in homogenous samples tends to be higher than its effect in rep-
resentative samples. Indeed, grit may be a useful predictor of
success in selected samples, which often characterizes appli-
cant pools. Grit may be a useful predictor if one is interested
in choosing a research assistant among Ivy League undergrad-
uates because all these applicants are highly intelligent, or it
may be a useful predictor in identifying the winners of a spel-
ling bee contest because the competitors in such a contest are
all highly conscientious.* In other cases, however, it is not clear
whether samples, even homogenous samples, are restricted in
such a way that makes grit a useful predictor. For researchers
who are interested in the grit concept, future research could
focus on identifying the conditions that make grit useful.

Appendix

Table Al. Regression Analysis Predicting Educational and Job-Market
Success on the Basis of the Two Facets of Grit.

Degree
Attainment GPA Log Pay

Effect B AR B AR* B AR
Model |

Sex .09 .008% 14 0200 — 12 .0]6F*

SEB 28 .063FFF 14 016%F 2] 037+

Intelligence A2 1467 47 181FFF 2] 037F

Grit—Consistency .05 .002%* .04 .002* .05 .002*

Grit—Perseverance .07 .004* 05 .003** .06 .003**
Model 2

Sex .09 .006% 14 0l6F*F — 12 013+

SEB 28 .063FFF |4 017FF 22 039

Intelligence A2 139FRF 47 176%FFF 22 038%FF

Grit—Consistency .02 .000 .02 .000 .02 .000

Grit—Perseverance .05 .002** .04 .001 .06 .003*

Extroversion —.03 .00l —.0l .000 .00 .000

Agreeableness .01 .000 .00 .000 .02 .000

Conscientiousness .09 .007#F 10 .009%F .09 007+

Emotional stability .04 .001* .00 .000 .02 .000

Openness .01 .000 —.07 .004** —.04 .00l

N 2,694 2,162 2,330

R? 385 325 164

Note. SEB = socioeconomic background.
*p < .05. ¥p < .0]. F*p < .001.
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Notes

1. For more information about collecting the high school GPA scores,
see http://nlsinfo.org/content/cohorts/nlsy97/topical-guide/educa-
tion/school-transcript-surveys

2. In the Supplementary Material, we provide additional information
regarding the two components of grit: descriptive statistics and
intercorrelations involving the two components (Table S1) and the
correlations of the individual grit items among themselves and with
our measures of success (Table S2).

3. Interestingly enough, in their meta-analysis, Credé et al. (2017)
are concerned about range restriction in grit rather than intelli-
gence (p. 503).

4. One of the reviewers of the article also pointed to some problems in
the design of the grit scale that may affect its validity, yet are poten-
tially amendable. In the construction of the scale, perseverance is
conceptualized by Duckworth et al. (2007) as the tendency to work
hard even in the face of setback. However, only one of the 4 items
that measure perseverance, “setbacks don’t discourage me,”
reflects this core aspect of the theoretical construct. In addition,
in the consistency scale, all of the items are reverse scored, which
may compromise the reliability and validity of the scale (see Table
S2 in the Supplementary Material). Correcting these items may
increase the reliability, and therefore the predictive validity, of the
grit scale. In Table S2 in the Supplementary Material, we provide
information that is relevant to these concerns.
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