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ABSTRACT

McClelland (22) defined grit as someone who purposefully sets challenging long-term goals,
undeterred, despite the absence of positive feedback. To define and quantify this
phenomenon, Duckworth et al. (13) created grit theory and the psychometric assessment
Grit-S (14). Research has supported Grit-S’s predictability of effort and achievement in
predominately cognitive domains. Limited research exists in noncognitive fields such as
kinetic output and physical activity, using objective third-party assessments, and in diverse
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populations (7, 11, 29, 32). Research and findings in this study reveal that grit is more
complicated than a singular quality that determines effort and achievement. This quantitative
study utilized a correlative design to establish relationships between Grit-S and kinetic output
measured with heart rate monitors. A multiple regression analysis established associations
with the main variables and population dynamics: age, gender, race, and socioeconomic
status. The sample consisted of 134 students aged 15-18 at a heterogenous low-
socioeconomic high school. Inconclusive results of this study warrant further investigation
into Grit-S’s predictability in sport and exercise performance as well as other kinesthetic
domains. Validating and testing new and unbiased instruments to determine how grit varies
across other areas of student achievement can improve the educational experience and
potential positive outcomes. This study has implications for anyone involved in the process of
human development and performance. Teachers, coaches, parents, and leaders who adopt
mastery and process-driven practices can design supportive, motivating, and purposeful
organizations to enhance grittiness and overall well-being.

Key Words: kinetic output, heart rate monitor, team sports, passion, sport and performance
psychology

INTRODUCTION

Leaders have long sought an accurate method of predicting the potential of followers to
maximize production, foster improvement, and motivate appropriately. In an attempt to define
and quantify this phenomenon, Duckworth et al. (13) created the construct of grit. Purported
as a crucial personality trait linked to success, grit is defined as passion and perseverance
for long-term goals with consistent effort and interest, while overcoming adversity, failures,
and stagnation in progress. Refusing to accept intelligence and talent as an arbiter of
accomplishment, Duckworth et al. and Duckworth and Quinn (14) created Grit-S, a
psychometric assessment that quantifies capacity for sustained effort and achievement
universally across domains.

Research has shown Grit-S’s ability to predict effort and achievement in the following areas:
academic outcomes in students (e.g., grade point average [GPA] and scholastic
achievement test [SAT] scores), completion of West Point’s “Beast,” and National Spelling
Bee competitors (13, 14). However, previous research is limited for predictability of
perseverance and success in non-cognitive fields such as kinetic output (29, 32). Also, often
criticized for its self-reporting nature, Grit-S was rarely authenticated with objective third-
party instruments (23, 28, 29). Despite finding validity in several fields, Grit-S is yet to be
corroborated in the kinetic domain with an unbiased tool (29).

People are not commodities that come ready-made for success; nurturing and development
are essential (6). Potential is rarely achieved on a linear path. Failures in any domain are
inevitable. Gritty people are tough in big moments, but their grit shines through in long-term
challenges (13). Acquiring insight into who will push through adversity to eventually achieve
goals provides more informed decision making for physical education (PE) teachers,



3/12

coaches, athletes, and leaders (12). The ability to identify students or athletes who might
struggle through difficult physical tasks can serve as an intervention to prevent quitting or
stagnation. Mediations (e.g., goal setting, parent correspondence, and differentiated
instruction) can maximize true potential and boost performance and promote mastery (12).
Reed (29) found that people with higher grit are more likely to engage in moderate to
vigorous physical activity (MVPA) with higher frequency and intensity. Understanding which
students, athletes, or employees require extra attention due to lower levels of grit could aid in
developing grittier individuals, teams, and organization.

Humans are competitive social animals who jockey for hierarchical status within groups. This
yearning to appear socially desirable can lead people to distort self-perceptions with
intentions to improve reputations (31). According to Credé et al. (7), the social desirability to
be gritty may influence subjects to overestimate their grittiness on a self-reported
assessment. Duckworth et al. (13) acknowledge this possibility in the original validation of
Grit-O with the following statement, “The Grit-Scale (Grit-O) is relatively transparent and,
therefore, particularly vulnerable to social desirability bias. Although confidentiality was
assured…some participants may have been more motivated than others by the desire to
look good” (p. 1009).

Not only can people inflate their level of grit, a self-reported assessment can inaccurately
misrepresent true grit due to a lack of understanding of the construct (18). As future research
examines different domains and validity in assessing grit, such as physical activity, Pettit (28)
suggests that relying on self-reported measurements to validate another self-reporting
assessment can affect the relationship between variables. Inconsistencies in Grit-S’s
measurements and validations have necessitated a tool free from bias and objectively
provides a standard for physical grit to be measured, such as heart rate monitors (HRM; 29).
With an impartial and appropriate third-party mechanism, grit can be accurately assessed
and validated in a multitude of domains such as physical activity and kinetic output.

The most frequently referenced experiment of Grit-S’s validity comes from its success
predicting cadets’ likelihood of completing Beast. A strenuous test of grit in the capacities of
mental, emotional, and physical dexterity, Beast would seem to be an excellent benchmark
for validation of the assessment. Difficulty aside, before Beast, rigorous admissions
processes eliminate inadequate candidates from the talent pool before soldiers even step on
campus. The two studies conducted at West Point by Duckworth et al. (13) and Duckworth
and Quinn (14) showed retention rates of 94.2% for the class of 2008 and 95.3% for 2010.
Considering the demanding admission requirements and unqualified candidates opting not to
apply or are rejected, it is not unreasonable to assume that those subjects were already
gritty. 

Similarly, like other populations where Grit-S was validated, the psychometric assessment
had the strongest correlations with groups previously vetted: National Spelling Bee and
university academics (7). Grit-S’s inconsistencies of predictability could stem from testing
homogeneous populations where grittiness is an expectation. Christensen and Knezek (3)
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proposed conducting studies in the general population, as opposed to expected high
performers, to depict how influential predictors of achievement (e.g., racial and ethnic groups
and socioeconomic status), affect grit (15). With only nine studies (N = 15, 261) of grit
including racially and ethnically diverse groups, understanding of grit across cultures is
limited (7). Recommendations by Credé et al. (7), Muenks et al. (27), and Cormier (5)
second Christensen and Knezek’s (3) call for diverse and multicultural populations to
legitimize Grit-S, but also the need for different performance domains.

Research has recently begun to explore relationships between Grit-S and various kinetic
settings, but have failed to use objective instruments (19, 21, 24, 25). Although providing
great insight, research is yet to examine Grit-S’s predictability of effort and achievement in
kinetic settings. The purpose of this study is to assess Grit-S’s validity in predicting effort and
achievement in a non-cognitive domain like kinetic output. It was hypothesized that Grit-S
would accurately predict students’ capacity to give effort and achieve success in a PE class
despite age, gender, racial, or socioeconomic background.

LIST OF ABBREVIATIONS

GPA- Grade point average
SAT- Scholastic aptitude test
PE- Physical education
MVPA- Moderate to vigorous physical activity
HRM- Heart rate monitors
GF- Google form
HR- Heart rate

METHODS

Participants

A convenience sample was drawn from a population of 1,800 students, aged 15-18, in a
Chicago suburban high school. All subjects (N = 134) who participated in the study were
enrolled in a high school Competitive Team Sports PE class in the spring of 2020. A power
analysis test that was run with G* Power software found 123 subjects as an acceptable
sample size for statistical significance. Following a correlation bivariate model of a two-tail
test, p = .25, a = .05, power level .8%, and accounting for a null hypothesis, 134 subjects
was sufficient to conduct this study.

Males were overwhelmingly represented in the population with 92.5%, whereas females
were only 7.5%. The average age of the subjects was 16.87 years old. Racial demographics
are broken down into 37.3% African American, 32.1% Hispanic, 28.4% Caucasian, and 2.2%
Multi-Racial. Of the 134 subjects, 69.4% receive financial assistance, waivers, or reduced
fees due to low-income status.
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Participants were selected from the general population of sophomore, junior, and senior
students. The researcher was not included in the subject selection process on any level. A
four-year graduation requirement, students are required to take PE every semester. For
some or many students in the class, Competitive Team Sports may have not been their first
choice.

A quantitative design was used to assess the relationship between two variables: Grit-S
score and daily kinetic output. A bivariate correlation determined the strength of this
association in a high school PE class. Statistic regression analysis explored relationships
among the sample’s characteristics: age, gender, race, and socioeconomic status. Grit was
assessed through the self-reported Grit-S scale and kinetic output via daily MVPA with a
Polar H7 HRM.

Measurements

Grit-S

To assess students’ levels of grit, the Grit-S assessment was administered at the end of the
study during the Covid-19 shutdown of 2020. The Grit-S assessment (14) consists of an
eight-question general personality survey to gauge levels of grit. Using a standard Likert
scale ranging from 1 (not like me at all) to 5 (very much like me) statements like, “Setbacks
don’t discourage me” and “I am a hard worker” quantify a person’s grit. Grit-S tested at a high
internal reliability in the following populations: West Point 2008 a = .73, West Point 2010 a =
.76, National Spelling Bee 2005 a = .80, and University of Pennsylvania a = .83 (13). Google
Forms (GF) was used to distribute Grit-S digitally and collect data efficiently with familiarity to
the student.

Kinetic Output

Kinetic output was collected is the total minutes accrued daily using The Polar GoFit H7 blue
toothed chest-strap HRM. During workouts, each class had its real-time HR projected on a
wall of the gymnasium. This gave participants up to the second “biofeedback” because of the
Bluetooth feature. According to the American Heart Association (1), it is recommended that
adolescents get 60 min of MVPA daily. To accumulate time in MVPA students, HRs must
exceed 140 beats-per-min. Total minutes accumulated was collected through the Polar GoFit
app and also stored on a separate spreadsheet for manipulation. Time accrued in MVPA
during 31 class periods, over two months, was analyzed and compared to Grit-S scores in
SPSS. 

Procedures  

Data collection started once all procedures and methods were approved by an institutional
review board and the school’s principal. HRM times was gathered throughout the study, but
collection was not invasive or deviated from regular procedures and operations stated in the
course description, syllabus, and graduation requirements. Grit-S (14) was administered to
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students digitally via GF on school-issued iPads. HR measurements were collected daily
through Bluetooth sensors on the teacher’s iPad and projected for students in the
gymnasium. Already a requisite of the course, students take their assigned HRM at the
beginning of class, clip it to their chest-strap, fasten the strap, and participate in competitive
team sports. Data is then processed in the Polar GoFit application and is collated by the
amount of time spent in MVPA daily and quantitatively. HRM times were also recorded in a
separate Excel spreadsheet to ensure the safety of data and for more detailed processing
and collation. Once data was compiled, students were assigned numbers to protect identity
and anonymity. Counseling and psychological services were available for students, should
issues arise, through certified mental health employees of the school.

Data Analyses

To determine the strength of relationship between primary variables, Grit-S and HR time in
MVPA, a bivariate correlation (Pearson’s r) analysis was performed. Grit-S scores were
taken from the GF and added to a spreadsheet that also tracks time in MVPA. Both sets of
data were paired together in SPSS to find correlations between the variables for significance
higher than r = .25 Cohen (4). Regression analysis was used to determine the relationship
among the variables and age, gender, race, and socioeconomic status. 

RESULTS

A bivariate correlative (Pearson’s r) revealed that grit was minimally correlated with the
variables consistency of effort r(134) = .026, p = .762; achievement r(134) = -.71, p = .414.
Despite the lack of statistical significance between variables found in this particular sample,
researchers have suggested an examination of grit in underrepresented communities, most
notably low-socioeconomic and ethnic and racial minorities (3, 5, 7, 27). Thus, to further
explore this relationship, a regression analysis was performed to examine the predictive
qualities between the variables and the sample’s characteristics: age, gender, race,
socioeconomic status. Grit coefficients compared to the individual descriptive (predictors)
statistics was found to have non-significant relationships: age (p =.46); gender (p = .44); race
(p = .27); and socioeconomic (p = .69; see Table 1).

Table 1: Multiple Regression Analysis

Measure Age Gender Race Socioeconomic

1. Grit .459 .444 .267 .690

2. Consistency of Effort .030* .196 .059 .945

3. Achievement .474 .213 .500 .545

* Significant p < .05



7/12

Consistency of effort was compared to the same descriptive statistics in the second group:
R2 = .071, adjusted R2 = .043, F(4, 129) =  2.482, p < .05. Results from the consistency of
effort block were found significant. This implies that the variables as a group provide insight
into qualities that predict subjects’ ability to give consistent effort. Testing the coefficients
against the individual demographic variables revealed the following: age (p = .03), gender (p
= .44), race (p = .059), and socioeconomic (p = .69). A significant correlation was established
between age and consistency of effort (p = .03). This implies that age influences students’
capacity to give effort consistently.

DISCUSSION

It was hypothesized that Grit-S would accurately predict students’ capacity to give effort and
achieve success in a high school PE class despite age, gender, racial, or socioeconomic
background. However, weak correlations between grit and kinetic output are consistent with
Grit-S’s shortcomings in other fields (2, 10, 17). After performing a meta-analysis on a
considerable population (N = 4,116), Credé et al. (7) found the most robust correlations for
Grit-S in non-cognitive and performance-based tasks (r = .21). A high school PE class, non-
academic setting, offered promise of replicating Credé et al.’s results, but the findings were
not similar. Absence of statistical significance challenges the scope and sequence of Grit-S’s
universal predictability. In the body of literature, substantial correlations for grit originate from
the creators of the assessment (7). When replicated, the findings of Duckworth and Quinn
(14) have consistently ranged from r = -.03 to .25 (2, 8, 9, 16, 30). According to Cohen (4),
that would only equate to a small or medium correlation. The findings of this study are more
congruent with that of other researchers, as opposed to architects of the construct and
assessment.

Scholars often criticized Grit-S for its lack of testing in underrepresented groups: general
populations, racial and ethnic minorities, and low socioeconomic (3, 5, 7, 27). Previous
investigations, most notably Duckworth and Quinn (14), studied groups who are expected to
be gritty (i.e., college students, military personnel, and spelling bee contestants). The non-
vetted population of this study provides substantial opportunity to examine an almost evenly
split demographic. This provides a balanced view of Grit-S’s predictability in the physical
realm for neglected populations. With a p value = .059, this experiment falls short of finding
race as a significant predictor of consistency of effort.

Duckworth (12) suggests that grit is a combination of genes and experiences but is also fluid
and grows over time. Grit can be improved through feedback, specified goal setting,
understanding of interests, and often increases with age (12). Regression analysis (p = .03)
in this study supports the idea that age can influence how consistently people give effort.
Through experience, the sentience of one’s passions, strengths, and goals change or
become more evident. The importance of health and affect academic grades have on one’s
future is better understood later in high school. On the cusp of major life changes, older high
schoolers might have greater impetus to be motivated and perform.
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There were several limitations that existed in this experiment. The outbreak of COVID-19 in
the spring of 2020 greatly influenced the study’s length and sports played. Occasionally,
HRM batteries died, fell off during physical activity, were forgotten to be applied, or worn
incorrectly. A final limitation of this study is the lack of female subjects involved. Cormier (5),
Christensen and Knezek (3), Muenks et al. (27), and Tang et al. (32), suggest it is imperative
to improve understanding of how grit differs between genders, especially in physical active
settings.  

Grit research in the kinetic domain is minimal. A considerable amount of exploration is still
needed to grasp grit fluctuation across the sport and exercise spectrum. Not only should
physical activity (e.g., athletics, training, and competition) be further investigated, but also
other kinesthetic acts such as dance, music, art, etc. (7, 29). Self-reporting psychometric
assessments, even reliable ones, invite scrutiny as an authenticating tool (23, 28, 29). Grit-S
must be validated in other kinesthetic mediums, but also with additional reliable third-party
instruments.

The literature’s comprehensive review revealed disproportionate representations of general
and diverse populations: racial minorities and underrepresented groups (3, 5, 7, 27).
Investigating grit in the general population and marginalized communities can provide insight
into grit conceptualization, traits, and levels. Increased comprehension of the aforementioned
could improve inclusivity, mediations, and performances equally.

Finally, future research should investigate how grit varies across activities (12). For example,
if a person scores 4.3 on the Grit Scale, does it accurately predict one’s capacity for effort
and achievement in the following domains: exercise, GPA, SAT score, school attendance,
extra-curricular activities, hobbies, and talents? Collecting larger samples from heterogenous
populations could provide greater insight into fluctuations of effort and achievement
simultaneously in many activities. Moreover, the development and validation of grit scales
that are specific to physical activity and sport settings and other performance domains might
be warranted.

CONCLUSIONS

The goal of this study was to advance research on grit theory and practical applications for
coaches to create environments promoting mental toughness, persistence and resilience.
Potential insight into human motivations could optimize experiences and interventions,
allowing maximal effort in a given endeavor. This possibility, with limited previous research in
the kinetic field, warranted a thorough examination into the predictive capabilities of Grit-S in
a high school PE class. Despite the potential of Grit-S, the results of this study found little to
no correlation between the psychometric assessment and its ability to predict effort and
achievement in the kinetic domain.
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Regardless of the findings from this sample, this experiment has provided a foundation for
researchers to further challenge grit theory and other personality traits that influence
success. Continual exploration of constructs, in a variety of diverse fields, can facilitate a
greater understanding of developing environments conducive to maximizing full potential.
Knowing that grit, or any singular trait, period, or assessment does not sufficiently delineate
potential, would enhance mastery teaching practices (12). Teachers, coaches, leaders, and
parents adopting a mastery approach can encourage embracing uncomfortable challenges,
expand curiosities, boost performance, and, therefore, promote overall well-being and
happiness.

APPLICATIONS IN SPORT

The ability to be persistent in overcoming challenges, setbacks, and failures allows people to
engage in mastery learning to believe in themselves and to reach their full potential (26).
Engaging in mastery has shown to increase motivation, perseverance, goal-achievement,
and overall happiness (25). One’s level of grit, similar to levels of effort and achievement, can
be influenced by thousands of micro-events, both positive and negative, throughout a
person’s life (25). According to Duckworth (12), grit is more plastic and fluid than realized.
These results challenge misconceptions that success is a formulaic process, with rigid
timelines, and similar to everyone.

This study has implications for anyone who is involved in the process of human development
and performance. Teachers, coaches, leaders, and parents would find the contents useful in
optimizing their own human experience, as well as others. Understanding the complexities of
the human spirit can spur adoption of mastery and process-driven development that one
personality construct, psychometric assessment, or instructional method cannot quantify, nor
explain. Just as studies have shown the reliability of Grit-S, many studies have also
repudiated those claims. Knowing this, solely relying on Grit-S or similar measurements that
dictate policy or availability of opportunities, would be counterintuitive and irresponsible.

Effort and achievement, grit included, are not linear paths in development. Meaning there are
ebbs and flows just like in other areas of sport performance and development. These
phenomena are defined, categorized, look, and feel different for everyone (20). What one
thinks is success or failure might be incredibly easy or perceived as impossible by another.
External limitations and benchmarks are not always meaningful to the person with whom
they are directed towards (20). To better help those we serve, coaches, teachers, and
practitioners of human performance and development need to understand the person and
what stimulates the individual. This will allow us to create more supportive, motivating, and
purposeful environment for those we serve, thereby, helping to increase grit and
perseverance to succeed (6, 12). Implementing these practices can provide a platform for
success, but also serve as interventions preventing burnout, quitting, or stagnation (12).
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