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The current study investigates the relationship between sports participation and grit, as well as how grit levels differ across team
vs. individual sports and contact vs. non-contact sports. Grit, defined as perseverance and passion for long-term goals, has been
related to success in education, career development, and physical performance. Prior researches report that sports may foster
psychological traits related to grit such as self-regulation, resilience, growth mindset, and self-efficacy. This study hypothesizes
that athletes would exhibit higher levels of grit than non-athletes, and that grit would vary depending on sports type. In this
research, different sports are studied on two different dimensions: team and individual, as well as contact and non-contact. A
total of 133 participants from China completed the survey. Results show that individuals currently participating in sports report
slightly higher grit scores than non-participants (including past participants and people who never participated), although this
difference is not statistically significant (§ = 0.15, t = 1.44, p = 0.15). Athletes who engage in both team and individual sports
report significantly higher grit levels than those who participate in only one type (F(2,117) = 6.10, p = 0.003). In contrast, there
is no significant difference in grit level between participants in team or individual sports (p = 0.472), and between participants
in contact and non-contact sports (f = 0.13, t = 1.00, p = 0.319). Overall, these results provide limited evidence that sport

participation or sport type strongly predicts grit.
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Introduction

Grit is defined as perseverance and passion for long-term
goalsl. Previous researches have demonstrated that grit is
positively associated with success across many important life
domains’. In education, higher grit level predicts better aca-
demic performance'’, and is also associated with a greater like-
lihood of high school graduation?. In the workplace, indi-
viduals with higher levels of grit tend to show better job per-
formance®, and are more likely to persist in their careers and
manage challenges efficiently®. Additionally, grit plays a sig-
nificant role in sports in helping athletes maintain motivation,
overcome setbacks, and achieve peak performance4. Overall,
grit plays a crucial psychological role in helping individuals
sustain effort and motivation toward long-term goals, making
it an indicator of success and personal growth.

Although grit shares similarities with other psychological
traits like self-control, mental toughness, and resilience, re-
searchers suggest that grit is a distinct trait. Duckworth and
Gross® emphasized that grit and self-control are related but
different determinants of success. Grit measures sustained
effort toward long-term goals, while self-control involves re-
sisting short-term temptations®. In sports psychology, men-
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tal toughness refers to the ability to maintain focus, confi-
dence, and performance under pressure®, whereas resilience
describes the capacity to recover and adapt positively after set-
backs”. These definitions are distinctively different from that
of grit (see above).

Given that many positive outcomes associate with grit, an
important question is how people can develop higher levels of
grit. Grit is not a skill that can be taught directly. Instead,
researchers have found that grit can be trained by developing
related psychological traits, including self-regulation and re-
silience”, growth mindset®, and self-efficacy?.

Self-regulation, the ability to manage one’s emotions,
thoughts, and behaviors in pursuit of long-term goals, is di-
rectly related to the level of grit. Researchers suggest that in-
dividuals with strong self-regulation are more capable of sus-
taining effort and resisting short-term temptations, supporting
the two core dimensions of grit'%: consistency of interest and
perseverance.

Resilience, defined as the capacity to recover from setbacks
and adapt positively to adversity, also contributes to grit de-
velopment. Resilient students tend to remain engaged despite
experiencing difficulties and interpret failure as a learning op-
portunity, which aligns with the persistent nature of grit"Z.

Growth mindset, the belief that abilities and intelligence
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can be developed through effort and learning, plays a simi-
larly important role in improving grit level. Individuals with
a growth mindset are more likely to embrace challenges and
persist through obstacles, viewing effort as a path to mastery™.

Self-efficacy, defined as the belief in one’s ability to succeed
in specific tasks, is also related to grit. Students with strong
self-efficacy are more likely to persist through difficult tasks
and maintain their motivation over time, even in the face of
setbacks”.

Engagement in sports and physical activities creates sup-
ports towards the development of psychological qualities such
as self-efficacyl' and resilience!2. Participation in physi-
cal activities has also been found to enhance grit and re-
silience level among college students®. Through regular train-
ing and overcoming challenges in sports, young people could
strengthen self-regulation, resilience, and grit, which could be
the key factors that determine long-term achievement.

Previous researches have established a positive associa-
tion between participation in sports and the development of
Grit#1l2 Engagement in athletic activities often exposes in-
dividuals to goal-setting, repeated challenges, and the neces-
sity of perseverance, which all closely align with grit. Dunston
et al. found that college students who participate in high in-
tensity levels of physical activity exhibit higher levels of grit
and resilience®. Similarly, Jiang et al. reported that physical
activity is positively related to greater emotional resiliencel2,
and Peng et al. found that physical activity participation is
associated with higher levels of persistence in children and
adolescents’!. These findings suggest that sports participa-
tion may foster grit-related qualities by encouraging sustained
effort, overcoming setbacks, and long-term perseverance.

Although evidence suggests that sports participation may
cultivate grit, few studies have examined whether different
types of sports are associated with varying grit levels. There-
fore, more research is needed to clarify how different sport
types contribute to grit development.

Based on this gap, the study addresses two primary research
questions: whether athletic participation is positively related
to grit, and how this relationship differs across sport types. It
is already reported that physical activity is linked to psycho-
logical traits such as perseverance and resilience, which are
key components of grit#H2 Based on these reports, it is
hypothesized that athletes should exhibit higher levels of grit
compared to non-participants (including past participants and
people who never participated). This hypothesis is supported
by previous findings suggesting that regular participation in
sports requires consistent effort, goal-setting skills, and the
ability to persist through failure and discomfort, which are all
core components of grit 112

Furthermore, it is hypothesized that participants involved in
both individual and team sports would demonstrate a higher
level of grit, since these individuals tend to have broader and

longer-term sport engagement, which may lead to more di-
verse challenges and learning experiences. Exposure to both
settings may also foster greater adaptability and sustained mo-
tivation. In addition, it is expected that people who engage in
individual sports should show higher grit than those in team
sports, as individual athletes must rely solely on themselves
during competition. Without teammates sharing responsibil-
ity or providing motivation, these athletes need to develop
stronger self-discipline and internal drive. Finally, it is hy-
pothesized that athletes in contact sports would demonstrate
higher grit than those in non-contact sports, because contact
sports often involve greater physical risk, confrontation, and
psychological stress. These demanding conditions may help
develop perseverance and mental resilience over time.

The sample in this study includes individuals who currently
participate in sports, those who previously participated but no
longer do (past athletes), and those who have never engaged in
sports (non-athletes). For statistical analysis, the non-athletes
and past athletes are combined into one group called non-
participants to compare against current athletes. In statistical
analysis, grit was examined using a two-dimensional frame-
work based on participation status (current athletes vs. non-
participants) and sport type (team/individual and contact/non-
contact sports).

Method

Participants volunteered to complete an online survey assess-
ing their grit, sports participation, demographic variables, and
an attention check question. All methods and materials were
approved by school level IRB at Beijing National Day School,
and the methods were preregistered on Open Science Frame-
workl3, Participants were recruited by sending out question-
naires in WeChat groups. They were required to read the in-
structions and consent to participants by checking an agree-
ment box. Only the people who have this box checked could
answer rest of the questions. 187 participants completed the
full questionnaire, and 28.9% of them (54 participants) failed
the attention check and had to be removed. As such, the final
sample consists of 133 participants.

RM s used for data analysis, and the criterion used for sta-
tistical significance is p < 0.05. Assumptions of linear re-
gression, including normality, homoscedasticity, and multi-
collinearity, were met.

Grit

The 31 items measuring grit came from Angela Duckworth’s
book Grit: The Power of Passion and Perseverance!>. Among
them, 10 items, specifically questions 25-28 and 30-35, were
directly adapted from this book. The book itself synthesized
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the theoretical framework and empirical evidence first estab-
lished by Duckworth et al. in 2007 I who introduced and val-
idated the concept of grit, which was further refined by Duck-
worth and Quinn in 20091°, who developed and validated the
Short Grit Scale. Because these 10 items were based on the
validated theoretical definition and measurement of grit pro-
posed in these studies, they contained strong theoretical and
content validity. The rest 21 items were created based on
Duckworth’s book Grit: The Power of Passion and Perse-
verancel?. To assess the reliability of these 31 questions, a
Cronbach’s alpha analysis was conducted using R14, yielding
an alpha coefficient of 0.928, which explained excellent inter-
nal consistency. For each question, a 5-point Likert scale was
used, where 1 represented “not at all like me”, and 5 repre-
sented “extremely like me”. Some examples of questions in-
cluded: “New ideas and projects sometimes distract me from
my original ones”, “Setbacks won’t make me lose heart. I
won’t give up easily”, and “I often set a goal, but later I would
choose a different one”.

An index score for grit was created by averaging responses
across 31 questions (specifically, items 10 through 28 and 30
through 41). Prior to creating the index, histograms were gen-
erated for each item to examine the distribution of responses
and identify any invalid or outlier values. Reverse scoring was
applied to negatively worded items (items 2, 16, 18, 20, 22,
24, and 31), so that higher scores consistently reflected higher
grit.

Current Sports Participation

To measure current sports participants, participants were
asked: “Do you participate in sports currently or in the past?
(Notice: you must do sports at least two times a week to
count)”. Response options were: Currently, In the past and
Never. Current participants received a value of 1, while those
who participated in the past or never received a value of 0.
Among the sample, 81 of the participants currently participate
in sports activities, while 52 of the participants participated in
the past or never.

Team Sports vs. Individual Sports

To assess if participants were in team or individual sports, par-
ticipants were asked: “Which type of sport do you participate
in? (Notice: you must attend the sport you choose at least
twice a week)” (Team sports, Individual sports, Both). Team
sports involve multiple individuals working together towards
a shared goal, whereas individual sports are characterized by
athletes competing on their own with outcomes dependent pri-
marily on their personal performance”. Those who reported
participating in a team sport received a value of 1, those who
did individual sports got a value of 2, and those who did both

got a value of 3. Among the sample, 20 of the participants
reported participating in a team sport, 51 of the participants
reported participating in individual sports, and 49 of the par-
ticipants reported participating in both kinds.

Contact Sports

To assess if the sport was contact or non-contact, participants
were asked: “Which sport do you participate in? (Notice: you
must attend the sport you choose at least 2 times a week)”
(response options included Basketball, Soccer, Football, Bad-
minton, etc.). Contact sports are those in which athletes are
likely to be in physical contact with other people or objects
as a recognized part of the competition, whereas non-contact
sports are those in which contact with another person or ob-
ject is rare and unexpected®1?. For instance, football, ice
hockey, soccer, basketball, lacrosse have been categorized as
contact sports, and tennis, baseball have been categorized as
non-contact sportzo. Based on these resources, the follow-
ing sports were categorized as contact sports: basketball, soc-
cer, football, ice hockey, and lacrosse. The following were
categorized as non-contact sports: rthythmic gymnastics, bad-
minton, tennis, table tennis, frisbee, volleyball, gymnastics,
rock climbing, short distance running, long distance running,
swimming, baseball, and fitness. For this variable reporting
the contact- or non-contact property of sports, non-contact
sports participants received a value of 0, and contact sports
participants received a value of 1. Among the sample, 82 of
the participants reported doing non-contact sports, while 28 of
the participants reported doing contact sports.

Demographic Variables

Participants reported their gender, age, and economic status.
The specific details for these are provided at the beginning of
the method section. All participants were from China, and the
age range of the participants was above 11 years old. The av-
erage age was 26.68 years (SD = 8.32), with 50 participants
(37.6%) between the ages of 16 and 20. The sample included
82 women (61.7%) and 51 men (38.3%). On average, partic-
ipants reported low levels of sport-related financial barriers,
with a mean score of 1.83 (SD = 1.13) on a 5-point Likert
scale measuring how frequently they had to forgo participation
in sports due to financial reasons (1 = never, 5 = frequently).

Results

Descriptive Statistics

The average grit score across participants is 3.42 (SD = 0.55).
Regarding sports participation status, 81 participants (60.9%)
are currently engaged in sports, 39 (29.3%) participated in the
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past but no longer do, and 13 (9.8%) have never participated
in sports.

Analyses

To test the hypotheses of this study, linear regression was used
to predict grit scores from the sports variables. Results from
linear regressions controlling for demographic variables (age,
gender, and economic status) did not differ from those without
demographic controls. Therefore, results are reported without
demographic control variables in this study.

The Effect of Sports Participation on Grit

Not/Previously Current
Sports Participation

Fig. 1 This violin graph depicts the average grit of participants who
never did sports/previously did sports, and participants who
currently do sports. The bars represent standard deviation values
(SD). The mean grit score of non-participants was 3.46 (SD = 0.56),
and the mean grit score of current participants was 3.61 (SD = 0.61).

First, linear regression was used to predict grit scores of
participants who reported being currently involved in sports
and non-participants (including past participants and people
who never participated). As illustrated in Figure [T} individu-
als currently participating in sports report slightly higher mean
grit scores compared to non-participants. However, this differ-
ence does not reach statistical significance (§ =0.15,¢ = 1.44,
p = 0.15), accounting for only 1.6% of the variance in grit.
This suggests that, within the sample collected, current en-
gagement in sports does not reliably predict higher levels of
grit, but it shows the presence a positive relationship between
sports participation and the level of grit.

Next, grit scores from the individual vs. team sports vari-
able were analyzed. The initial hypothesis was that individuals
who participate in individual sports would report higher grit
scores than those who participate exclusively in team sports.
Furthermore, it was predicted that those involved in both types
of sports would demonstrate the highest grit scores, as partic-

The Effect of Type of Sport on Grit

Team Sport Individual Sport Both

Type of Sport

Fig. 2 This violin plot shows the average grit of participants who
are in team sports, individual sports, and both. Bars represent
standard deviation values. The mean grit score of team sport
participants is 3.32 (SD = 0.67), the mean grit score of individual
sport participants is 3.43 (SD = 0.51), and the mean grit score of
participants doing both is 3.77 (SD = 0.61).

ipation in both types of sports likely reflects greater duration
and intensity of physical activity.

Figure [2] depicts violin plots of grit scores across three
groups: team sports, individual sports, and those participat-
ing in both. Linear regression analysis revealed a signifi-
cant effect of sport type on grit scores (F(2,117) = 6.10,
p = 0.003), and sport type accounts for approximately 9.4%
of the variance in grit. When using the “both” group as the
reference category, comparisons indicate that individuals par-
ticipating in both types of sports exhibit significantly higher
grit scores than those participating exclusively in team sports
(B =—0.45, p = 0.004) and those participating exclusively in
individual sports (8 = —0.34, p = 0.004).

Finally, whether the contact nature of the sport was associ-
ated with grit was analyzed. Individuals participating in con-
tact sports were expected to report higher grit scores than those
involved in non-contact sports. However, as shown in Fig-
ure |3} the distribution of grit scores is similar between these
groups. Regression analyses revealed no statistically signifi-
cant difference (f = 0.13, ¢t = 1.00, p = 0.319), accounting
for merely 0.9% of the variance.

Discussion

Duckworth et al.' defined grit as perseverance and passion for
long-term goals, highlighting how it can affect the achieve-
ment in both academic and professional contexts. Later work
by Duckworth and Gross® emphasized that grit helps to de-

4 | NHSJS Reports

© The National High School Journal of Science 2026



Contact vs Non-contact Sport and Grit

Non-contact Contact
Sport Contact Type

Fig. 3 This violin plot shows the average grit of participants who do
non-contact sports and those who do contact sports. Bars represent
standard deviation values. The mean grit score of non-contact sport
participants was 3.53 (SD = 0.57), and the mean grit score of
contact sport participants was 3.66 (SD = 0.72).

velop self-control to predict sustained success, while Dweck®
noted that a growth mindset helps individuals persist in the
face of obstacles. These findings together suggest that grit
contributes to both educational and psychological develop-
ment.

Sports participation may provide a unique environment
for cultivation of grit. According to self-determination the-
ory2122 activities that fulfill individuals’ needs for autonomy,
competence, and relatedness foster intrinsic motivation and
persistence. When doing sports, athletes frequently encoun-
tered challenges that require persistence, discipline, and re-
silience, making sports a practical context for observing how
grit manifests in action®?. Other studies have shown that par-
ticipation in physical activity is associated with higher re-
silience!! and self—efﬁcacylz, and that active individuals of-
ten exhibit greater perseverance and motivation than their less
active peers®. Moreover, evidences also suggest that athletic
engagement enhances psychological well-being and mental
toughness—traits conceptually linked to grit2+2>

Building upon these foundations, this study examined the
relationship between sports participation and grit. Previous
studies have found that physical activity is associated with
grit!, and people with a background in exercising show sig-
nificant higher grit score (p = 0.002)2¢. Participants who
are currently involved in sports report higher grit scores than
those who have never participated or only did so in the past,
although this difference is not statistically significant. This
may be caused by overall small sample size, with only 133
people answering the questionnaire, as it may overestimate or

underestimate the effects of non-predominant factors. These
findings are in line with past researches connecting physical
activity to persistence®, self-discipline''Y, and resilience'l%.

The relationship between sports and grit is also examined,
in particular, team vs. individual sports and contact vs. non-
contact sports. Among the various sport types, individuals
who participate in both team and individual sports give the
highest grit levels, followed by those in individual sports,
while those in team sports report the lowest grit scores. The
difference between participants involved in both types and the
other two groups is statistically significant, whereas the dif-
ference between team and individual sports alone is not sig-
nificant. This might be caused by the unequal sample size,
as there are only 20 samples for team sports and 51 samples
for individual sports. This finding may reflect the benefits of
engaging in varied training methods, challenges, and forms of
discipline across different types of sports. Furthermore, the
higher grit levels among individual sport participants com-
pared to team sports athletes may suggest that personal ac-
countability and self-directed motivation may play an impor-
tant role in fostering long-term perseverance. This difference
can also be explained by achievement goal theory’. Individ-
ual sports often have a mastery-oriented atmosphere, where
success is defined by personal improvement rather than social
cooperation, encouraging sustained efforts and resilience. In
contrast, team sports may emphasize performance goals or ex-
ternal validation, which could limit intrinsic persistence when
outcomes depend on collective performance.

In contrast, no significant difference in grit is observed be-
tween participants in contact and non-contact sports. One
of the reasons may be the large difference between sample
sizes, since this study contains 82 non-contact sports sam-
ple, but only 28 contact sports sample. Another reason may
be that both types of sports require similar levels of commit-
ment, discipline, and perseverance in training and competi-
tion. While contact sports involve more physical confronta-
tion, non-contact sports may also demand skill development
and mental toughness. Another possibility is that participation
in competitive events rather than the type of the sport is the
predominant factor governing the development of grit level.
Without the pressures and goals associated with competition,
even physically intense contact sports may not significantly
contribute to the development of grit.

There are several methodological strengths that support the
credibility of these results. The study uses a 31-question grit
scale with clear Likert-scale responses that allows for reliable
measurement. Attention check questions help clear out care-
less responses, improving data quality. In addition, the anal-
yses include multiple sport categories and are controlled for
demographic variables, increasing the internal validity of the
findings. These features increase the confidence that the ob-
served patterns are not artifacts of measurement error or inat-
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tentive responding.

Nonetheless, some limitations should be acknowledged.
First, the sample size is modest (N = 133), which may have
reduced statistical power, especially for detecting subtle ef-
fects. Second, although the survey specified that qualifying
sports training should involve at least two sessions per week,
some participants may have misunderstood this and reported
other forms of physical activity that do not meet the criteria,
such as throwing basketball toward the hoop without running
after dinner. This could lead to biased estimates. In addition,
the binary classification of contact vs. non-contact sports may
not fully capture the nuances in training contexts, competi-
tive environments, or mental demands across different sports.
Additionally, because all participants were from China, the
homogeneity of the sample limits the cultural generalizabil-
ity of the findings. Cross-cultural evidence shows that the
grit scale demonstrates only partial measurement invariance
between Chinese and U.S. samples, showing that the defini-
tion and expression of grit may vary between different culture
backgrounds®. Finally, while sports participation is associ-
ated with higher grit, the underlying nature remains unclear,
as both the experiences provided by sports and individual dif-
ferences in grit may contribute to continued engagement. Fu-
ture research should utilize experiments to understand whether
sports participation causes increased grit.

In summary, this study contributes to growing evidence that
sports might help in the development of grit, particularly when
athletes engage in diverse types of sports. These results sug-
gest that combining the cooperativity of team sports with the
personal discipline of individual sports may provide the most
useful method for building perseverance and long-term mo-
tivation. Future studies could focus on sports participation
more precisely by considering factors such as training inten-
sity, competitiveness, and duration. These aspects may help
capture meaningful information about how grit level varies
across different kinds of sports.
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