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W N e

Abstract: GRIT, which was conceptualized by the American psychologist Duckworth, was designed
by grouping growth (G), resilience (R), intrinsic motivation (I), and tenacity (T), which means con-
tinuing to be patient and put in effort to achieve goals without being frustrated by adversity or
failures experienced in the process of striving toward one’s goals. The purpose of this study was
to determine GRIT changes caused by participation of students majoring in science and engineer-
ing in taekwondo class. Effects of taekwondo ability on GRIT and academic achievement were
also examined to determine structural relationships among taekwondo ability, GRIT, and academic
achievement. We selected a total of 305 students (204 participants and 101 non-participants) as
research subjects and conducted a GRIT (preliminary) measurement. After one-year of taekwondo
class, we collected and statistically processed the data of GRIT (post) measurement, taekwondo
ability, and academic achievement of the participants. Reliability analysis, technical statistics, paired
sample t-test, correlation analysis, and path analysis were performed. Changes in the GRIT values
of the participants were found to be greater than those of non-participants. It was also found that
taekwondo ability, GRIT, and academic achievement had significant correlations with each other.
Finally, it was found that the higher the taekwondo ability, the higher the academic achievement
and the higher the GRIT. Moreover, the higher the GRIT, the higher the academic achievement.
Taekwondo training increased the GRIT values of participants. In addition, the taekwondo ability
had positive effects on GRIT and academic achievement. GRIT also had a positive effect on aca-
demic achievement. Thus, there were structural relationships among taekwondo ability, GRIT, and
academic achievement.

Keywords: taekwondo; GRIT; taekwondo ability; academic achievement

1. Introduction

By the time students who are majoring in science and engineering graduate from
university, they are at the starting lines of their true lives, and therefore comprehensively
checking for and utilizing advantages in all fields throughout university life, not only in
terms of scholarships, but also in terms of psychological and emotional aspects, such as
personal values, identity, and anxiety; social aspects, such as interpersonal relationships,
career paths, and marriage preparation; and physical aspects such as physical strength
and health care [1]. In this process, they hope to find a solution to their concerns about
their abilities, their future, and their success in life. In other words, they continually raise
the question of whether they can achieve their desired goals with their own abilities and
succeed, and how can they improve if their abilities are insufficient, and they grow up
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confronting this reality. The answers to the questions they raise are naturally connected
to “GRIT”.

GRIT, which refers to the core ability that an individual must possess to achieve
success, is a non-cognitive predictor that is common in those who have achieved excellent
results in various fields, such as management, sports, arts, and medicine [2,3]. GRIT,
which was conceptualized by the American psychologist Duckworth [4], was designed by
grouping growth (G), resilience (R), intrinsic motivation (I), and Tenacity (T), which means
continuing to be patient and put in effort to achieve the goals without being frustrated by
adversity or failures experienced in the process of striving toward one’s goals [5,6]. People
with high GRIT strive for a long period of time to achieve one goal they set, while those
with low GRIT are characterized by frequent changes in their goals and a low degree of
continuous effort [5-7]. Previous studies have indicated that GRIT is a psychological trait
that helps predict future achievement and success, and that significantly predicts individual
achievement and performance while also affecting positive psychological factors such as
happiness [8].

University students majoring in science and engineering can predict their abilities
and future achievements and success based on their GRIT, and if there is a problem with
their GRIT, they will have the opportunity to correct it in the course of their university
life. GRIT is not innate and can be changed by learning [4,6,7]. In the short term, students
can pursue changes in academic achievement through GRIT. This is also confirmed by
previous studies [9-14] showing that GRIT has a significant correlation or positive effect
on academic performance.

This leads to the question what kind of learning is required to improve GRIT? In his
book [6], Duckworth explained the direction of growth using keywords, such as “make
your interests clear”, “do qualitatively different practice”, “have a high sense of purpose”,
and “willingness to try to bounce back up, have hope”. He also stated that exercise is one of
the most efficient ways to achieve GRIT growth by showing that growing children achieve
GRIT growth through participating in sports and physical activity. Studies have shown that
people who actually participate in exercise have higher levels of GRIT strength [15] and
that GRIT increases confidence in sports and intentions to participate in exercise [16], thus
indicating that participation in exercise has a close interrelationship with GRIT growth [17].

Another question that comes to mind is, what kind of exercise and of what length
should we do to grow our GRIT and realize our goals? In this study, we attempted to find
an answer to this question by focusing on taekwondo. At present, many researchers are
actively conducting studies in their respective fields of research to address this question.
However, they have not provided any information on the type of exercise that can grow
GRIT in the most effective manner. Only studies of tracebacks from GRIT and studies of
how GRIT affects multiple social and psychological factors and competitiveness have been
conducted, due to obstacles such as the long-term study period and high costs required. In
particular, as studies on improving taekwondo athletes’ performance and injury are not part
of the mainstream because related studies are focused on the Olympic Games, it is difficult
to find information on how taekwondo affects GRIT. To overcome these constraints, we
need to conduct experimental studies to analyze changes in GRIT according to taekwondo
training, such as Duckworth’s GRIT research, as well as integrated studies to confirm
that this GRIT, which has grown through such a process, has an impact on achievement
and success.

Taekwondo is a martial arts sport that allows practitioners to learn self-realization,
namely through the concept of “Do”, and apply it to their lives by cultivating their spiritual
world through physical training and exercise. Unlike other sports, taekwondo is not about
paying attention to participation in the sport itself, but rather about having a positive
effect on the behavior and spirit of the practitioner through the training process [18].
The systematic training program and training principles of taekwondo have played an
important role in making it a respected martial arts sport and an official Olympic sport that
has rapidly come to be practiced by more than 80 million people in 203 countries across
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different races, ideologies, and religions [19]. In particular, tackwondo training is expected
to go hand in hand with sand grain growth and academic performance, as taekwondo
educational programs include educational content that leads to GRIT growth, such as
patience, sincerity, confidence, passion, stoicism, and a never-give-up spirit [19,20]. If such
taekwondo training is found to be a clear cause of GRIT growth and academic achievement,
the basis for a new paradigm of taekwondo training will be formed, and it will extend
beyond the constraints of existing studies and contribute to providing core information on
GRIT growth and academic achievement.

Therefore, the purpose of this study is to confirm the changes in GRIT in university
students majoring in science and engineering who participate in a taekwondo class, and to
verify the effects of taekwondo ability on GRIT and academic achievement. In this context,
this study attempted to provide information on GRIT growth as it relates to taekwondo
training and to confirm the influence and structural relationship between taekwondo ability
and academic achievement.

As a result, the following research hypotheses are proposed.

Hypothesis 1. The GRIT of university students majoring in science and engineering and
participating in taekwondo class will be higher than that in the same before participating in
taekwondo class.

Hypothesis 2. Their GRIT improvement will be greater than that in those who are not participating
in the class.

Hypothesis 3. Their tackwondo ability will affect their GRIT and academic achievement.

Hypothesis 4. Their GRIT will affect their academic achievement.

2. Materials and Methods
2.1. Description of Participants and Type of Sample

Among the non-probability sampling methods, this study used the convenience sam-
pling method to sample 320 students, including both participants and non-participants
of a taekwondo class, among university students majoring in science and engineering at
K and D universities in Korea. The questionnaire results of 305 participants (204 taek-
wondo class participants forming the experimental group, 101 non-participants forming
the control group) were used for the study, after excluding data from 15 subjects who
gave up the taekwondo class halfway and whose answers were judged to be unreliable.
All the participants in the taekwondo class as well as non-participants were freshmen in
university, and they were composed of students who lived in the dormitory during the
semester and who took the same classes in the same curriculum aside from taekwondo.
Of the total 204 participants in the taekwondo class, 138 were men and 66 were women;
of the 101 non-participants, 57 were men and 44 were women. This study also attempted
to minimize ethical issues by obtaining consent from all subjects for the collection and
utilization of their personal information and the provision of personal information to
third parties.

2.2. Instrument
2.2.1. GRIT

“Grit-S” [21], which is an improved version of “Grit-0” [4] (which was developed
by Duckworth et al.) to further increase reliability and validity, was used as a GRIT
measurement tool. In this study, the adapted GRIT scale was revised and supplemented to
match this study through a pilot test, and the validity and reliability were verified before
use. The GRIT scale consisted of a total of 10 questions, and each question was responded
to on a Likert scale configured with a five-step interval scale from “always (five points)” to
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“never (one point)”. Cronbach’s o of the GRIT scale question was measured at 0.773, and
the result was derived using the total score of the 10 questions.

2.2.2. Taekwondo Ability

Students who participated in the taekwondo class at K and D universities participated
in classes for two hours a week at each university for a year (over two semesters), excluding
vacations. The taekwondo curriculum includes theories, attitudes, and practical skills, such
as philosophy, psychology, basic skills, poomsae, and competition; this is based on the
official curriculum presented by Kukkiwon [18,19]. To measure taekwondo ability, theory,
attitude, and practical skill evaluations were conducted once a semester for a total of two
times, and they were scored as follows: A (90 or more)—five points, B (80-89)—four points,
C (70-79)—three points, D (60-69)—two points, and F (less than 60)—one point.

2.2.3. Academic Achievement (GPA-Grade Point Average)

The GPAs of the year during which the K and D university students participated in
the taekwondo class were used as data, and the perfect score in both universities is 4.50.
Taekwondo classes are required at both universities for liberal arts degrees, and students
are given grades of pass or fail, which are not reflected in the GPA.

2.3. Design and Procedure

This study was conducted at K and D universities in South Korea from March 2019 to
February 2020, and it was conducted according to the research procedure shown in Figure 1.

Participants || GRIT measurement | | Participationin | | GRIT measurement | Zﬁc‘:’ﬁ;cm“ | Data Analysis
_ (Pre) taekwondo class (Post) -y S—
(experimental group) (for a year) measurement
Non-participants GRIT measurement Non-participation GRIT measurement Comparison of
—1 (Pre) ] intaekwondo class [ | (Post) GRIT changes
(control group) (forayex)

Figure 1. Research procedure.

2.4. Data Analysis

SPSS 18.0 for windows and LISREL (linear structural relationship; ver. 8.80) were
used to analyze the data collected in this study through the search process, and the fol-
lowing specific analysis method was used: first, the paired sample t-test was performed
to examine changes in GRIT of taekwondo class participants (experimental group) and
non-participants (control group). Second, Pearson’s correlation analysis and path analy-
sis were conducted to examine the relationships between and influences of tackwondo
ability, GRIT, and academic achievement of university students who participated in a
taekwondo class. In addition, all data used in this study were verified for normality by a
normality test.

3. Results
3.1. Changes in GRIT

The differences in the changes in GRIT between participants and non-participants
are presented in Table 1. The average of the participants” GRIT before class participation
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was 35.77, and it has increased to 38.94 after class participation. The average of the non-
participants” GRIT was increased from 37.27 to 37.77 after a year, and there was a statistically
significant difference (t = —2.138, p < 0.05). The results showed that the averages of both the
experimental group and the control group increased, but that the amount of GRIT change
of participants in the experimental group was higher.

Table 1. Changes in GRIT of participants and non-participants.

Students Who Participate in Students Who Do Not Participate
Taekwondo Class (n = 204) in Taekwondo Class (n = 101)
M SD M SD
Pre 35.77 4.74 37.27 5.22
Post 38.94 513 37.77 5.03
t-value —19.374 —2.138
p-value 0.000 0.035

3.2. Correlation Analysis

The correlations between participants’ taekwondo ability, GRIT, and academic achieve-
ment are listed in Table 2. The results showed that participants’ taekwondo ability had
statistically significant correlations with GRIT (r = 0.418, p < 0.001) and academic achieve-
ment (r = 0.424, p < 0.001). They also showed that participants” GRIT had a statistically
significant correlation with academic achievement (r = 0.385, p < 0.001).

Table 2. Correlations of participants” taekwondo ability, GRIT, and academic achievement n = 204.

Variable 1 2 3
Taekwondo Ability 1.00
GRIT 0.418 *** 1.00
Academic Achievement 0.424 *** 0.385 *** 1.00
¥ <0.001.

3.3. Path Analysis

Path analysis was performed to verify the correlation between participants’ tackwondo
ability, GRIT, and academic achievement, and the results are presented in Table 3 and
Figure 2. The results indicate that the x? (chi-Square) and degrees of freedom (df) of this
study model were both 0 and that the p-value was 1.00, and it was accordingly judged as a
perfect model.

Table 3. Goodness of fit index of path analysis of taekwondo level, GRIT, and GPA.

x? df RMSEA
Research model 0.00 0 0.000
.23
/ SRIT \
o4z oz

S

1.o0— T EL» [T A Skl [—=o 77

Chi—Sguare=0.00, df=0, P-wvalwu=e=1.00000, RMSEA=0._.000

Figure 2. Path model.
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According to Table 4, the higher the taekwondo ability and GRIT of participants, the
higher the academic achievement, and the taekwondo ability and GRIT explain about 23.2%
of the academic achievement. The results also indicated that the higher the taekwondo
ability, the higher the GRIT, and that the taekwondo ability explains about 17.5% of GRIT.

Table 4. Parameter estimates of the research model.

Endogenous & Exogenous Parameter Estimate Standard
%atent Variab;ge (Standard Error) Solution t-Value SMC (R?)
Academic Achievement (5) 0.232
GRIT (171) 0.252 (0.068) 0.252 3.709 **
Taekwondo ability (&) 0.319 (0.068) 0.319 4.697 **
GRIT (171) 0.175
Taekwondo ability (¢7) 0.418 (0.064) 0.418 6.540 **

| T| > 258 (p <0.01).

According to Table 5, the participants’ taekwondo ability had a direct effect on their
academic achievement, and the total effect of tackwondo ability for academic achievement
increased to 0.424 (t = 6.654, p < 0.01) due to the indirect effect. In addition, GRIT had a
direct effect on academic achievement; it had no indirect effect. Therefore, the total effect
of GRIT for academic achievement was 0.252 (t = 3.709, p < 0.01).

Table 5. Total and indirect effects of the research model.

Endogenous & Exogenous

Latent Variable Direct Effects Indirect Effects Total Effects t-Value
Academic Achievement (775)
GRIT (771) 0.252 - 0.252 3.709 **
Taekwondo ability (&1) 0.319 0.105 0.424 6.654 **
GRIT (i)
Taekwondo ability (1) 0.418 - 0.418 6.540 **

# |T| >2.58 (p < 0.01).

The participants’ taekwondo ability had a direct effect on GRIT and no indirect effect.
Therefore, the total effect of the tackwondo ability on GRIT was 0.418 (t = 6.540, p < 0.01).

4. Discussion

The results of this study supported both “hypothesis 1” and “hypothesis 2”. The GRIT
of participants who participated in taekwondo class for a year was improved compared to
their GRIT before participating in taekwondo class, and their rate of increase was larger
than that for non-participants. These findings support previous studies reporting that
exercise and sports activities improve GRIT [6,17], as well as Reed’s study reporting that
people participating in exercise had higher GRIT strength [15].

Taekwondo is widely known throughout the world for its image of competition (spar-
ring) with opponents wearing protective equipment in the Olympic games. However, this
is only part of the reality of taekwondo which has been formalized into a sport. When
taekwondo training begins, practitioners are given priority in learning about taekwondo
theory and principles, such as history, philosophy, culture, and the spirit of tackwondo;
the basic movements of taekwondo and practical skills such as poomsae and competition
are trained in the process of this theoretical and principle-based education [22]. When
the practitioner’s practical skills begin to grow, their taekwondo instructors apply psy-
chological and emotional education, such as lessons in patience, sincerity, confidence,
passion, stoicism, and having a never-give-up spirit to guide them to learn repeatedly
while training. This systematic taekwondo curriculum [22-24] and on-site instruction helps
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practitioners improve not only their health, physical strength, and physical ability, but also
their psychological, social, emotional, and spiritual aspects [25-31].

The students who participated in the study practiced taekwondo training for a year,
and most of them passed the class. In addition to taekwondo training, the tackwondo
class continuously provided feedback on step-by-step achievements based on educational

/7]

guidance, such as “you can do it”, “repeat until you succeed”, “don’t give up”, “think
positively”, “start over even if you fail”, “be tenacious”, “don’t be afraid to challenge
yourself”, and “do your best”. Such content of the taekwondo class is similar to the learning
contents and methods for GRIT growth [4,6,7,32]. After all, according to Duckworth’s
research showing that GRIT is created by learning, not innate qualities [4,7], university
students majoring in science and engineering who participated in the study are considered
to have learned GRIT simultaneously through taekwondo class, and thereby showed the
results of their GRIT growth.

The results of this study show that university students who did not participate in
taekwondo class also showed slightly increased GRIT. In this study, the university classes
taken by the non-participants were mostly the same as those taken by the participants,
aside from the taekwondo class. They all resided in the same dormitory conditions,
and their grades were also the same. Still, their personal tendencies, thoughts, hobbies,
activities, and social life could not be controlled. University students are faced with new
environments and situations when entering a university. In this process, they must adapt
to new disciplines and people, and thus achieve personal development. While these
uncontrolled parts are considered to be the result, it is worth noting that the growth rate of
GRIT in participants is significantly higher than that in non-participants.

Next, the results of this study supported both “hypothesis 3” and “hypothesis 4”.
The taekwondo ability of university students majoring in science and engineering who
participated in taekwondo class for a year had an influence on their GRIT and academic
achievement, and their GRIT also influenced academic achievement. The x? (chi-Square)
and degrees of freedom (df) of this study model were both 0 and the p-value was 1.00, and
it was accordingly judged as a perfect model [33-35]; the structural relationship between
taekwondo ability, GRIT, and academic achievement was confirmed. These results indicate
that it is possible to predict the GRIT results that can be achieved by participating in
taekwondo class and developing taekwondo ability. This has important implications in
terms of control over the future, because, generally, if studies focus on explaining social
phenomena, the confirmation of structural relationships makes it possible to predict future
results by clearly presenting the measurement errors as well as causal relationships [35],
and predictable results can be controlled. Therefore, it can be concluded that for the
growth of GRIT and academic achievement, it is better to participate in a taekwondo class
and improve the taekwondo ability rather than making hypothetical choices not backed
by evidence.

The statistical results of this study partially support the research of Greed, Cosgrove
etal., and Kitano et al. [15-17], which reported on the relationship between GRIT of exercise
and sports, and they also support the studies of both Mun and Kim, each of whom reported
that taekwondo affects academic achievement and GPA [36,37]. They also support previous
studies that reported on the relationships between and influences of GRIT and academic
achievement [9-14].

Duckworth stated that growing GRIT requires “qualitatively different exercises” rather
than those simply focusing on time and frequency of action [7]. Likewise, participating
in taekwondo class does not guarantee that GRIT improvement or academic achievement
will be achieved. The purpose of qualitative participation in taekwondo class is to en-
hance the taekwondo ability. Taekwondo ability refers to the ability to acquire not only
practical skills but also general knowledge of taekwondo and to reflect practitioners’ at-
titudes and mindsets as taekwondoists in their lives [38]. Instructors in taekwondo class
focus on having a positive impact on the practitioners’ behaviors and spirits through the
training process rather than participating in the exercise itself [18]. This peculiar aspect
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of taekwondo education changes students’ thoughts and behaviors, and these changes
are believed to have direct and indirect effects on taekwondo ability as well as GRIT and
academic achievement. In summary, the main reason for the GRIT growth and academic
achievement of university students majoring in science and engineering is not their par-
ticipation in taekwondo class, but rather the taekwondo abilities they developed through
participating in class; this growth in their taekwondo ability caused changes in the students’
thoughts and behaviors due to the external and internal values of taekwondo or the unique
educational characteristics of taekwondo.

5. Recommendations and Conclusions

The purpose of this study is to confirm changes in the GRIT of participants and non-
participants as well as the structural relationship between GRIT and academic performance
by verifying the effects of taekwondo ability on GRIT and academic achievement, and of
GRIT on academic achievement. The results indicated that the participants” GRIT showed
a statistically significant increase after a year, with a rate of increase that was higher than
that of non-participants. It was also found that the taekwondo ability had significant
correlations with and influences on GRIT and academic achievement, and that GRIT also
had a significant correlation with and influence on academic achievement. In conclusion,
taekwondo training for university students majoring in science and engineering improves
their GRIT. In addition, the taekwondo ability has a positive effect on GRIT and academic
achievement, and GRIT also has a positive effect on academic achievement, thereby forming
a structural relationship between taeckwondo ability, GRIT, and academic achievement.

Based on this study, the recommendations for subsequent studies are as follows.

First, in this study, we placed more importance on the development of tackwondo
ability than on participation in taekwondo class. However, it is difficult to identify the
causes and priorities that directly affect the formation of taekwondo ability in taeckwondo
class. Therefore, if the study in this part progresses in the future, it is believed that more
efficient taekwondo classes can eventually be conducted.

Second, in this study, conclusions were drawn through a one-year educational ex-
periment. If possible, it would be beneficial to compare the results of this study with a
longitudinal study applied over a longer period.

Third, this study was conducted considering taekwondo. Beyond taekwondo, there
are various martial arts and martial arts sports that have similarly positive impacts on
humans in other countries. It is therefore considered necessary to examine whether these
research results are consistent across different types of events.

Author Contributions: Conceptualization, J.-H.L.; methodology, E.-H.C.; software, J.-H.C.; valida-
tion, Y.-S.K.; formal analysis, Y.-5.K.; investigation, E.-H.C.; resources, B.-G.K.; data curation, J.-H.L.;
writing—original draft preparation, J.-H.L.; writing—review and editing, E.-H.C., Y.-S.K,; visualiza-
tion, E.-H.C.; supervision, J.-H.C.; project administration, J.-H.L.; funding acquisition, B.-G.K. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: IRB review exempted because the research was conducted
with data that were collected through data held by universities in south Korea.

Informed Consent Statement: The universities in south Korea that provided the data obtained
written consent from university students for the survey.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to student privacy policy of the
university that provided the research data.

Conflicts of Interest: The authors declare no conflict of interest. Furthermore, the funders had no
role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of
the manuscript, or in the decision to publish the results.



Int. J. Environ. Res. Public Health 2021, 18, 5361 90of 10

References

1.  Lee, ].H. An Influence of Social support and Stress of university students participating in Physical education classes on Self-
regulation and Communication. Korea J. Sports Sci. 2020, 29, 57-71. [CrossRef]

2. Myers, C.A,; Wang, C.; Black, ].M.; Bugescu, N.; Hoeft, F. The matter of motivation: Striatal resting-state connectivity is dissociable
between grit and growth mindset. Soc. Cogn. Affect. Neurosci. 2016, 11, 1521-1527. [CrossRef] [PubMed]

3. Shechtman, N.; DeBarger, A.H.; Dornsife, C.; Dornsife, C.; Rosier, S.; Yarnall, L. Promoting Grit, Tenacity, and Perseverance: Critical
Factors for Success in the 21st Century; Department of Education, Department of Educational Technology: Washington, DC, USA,
2013; pp. 1-107.

4. Duckworth, A.L.; Peterson, C.; Matthews, M.D.; Kelly, D.R. Grit: Perseverance and passion for long-term goals. . Pers. Soc.
Psychol. 2007, 92, 1087. [CrossRef] [PubMed]

5. Akin, A; Arslan, S. The relationships between achievement goal orientations and grit. Educ. Sci. 2014, 39, 267-274. [CrossRef]

6.  Duckworth, A.; Gross, ]. Self-control and grit: Related but separable determinants of success. Curr. Dir. Psychol. Sci. 2014, 23,
319-325. [CrossRef]

7. Duckworth, A. Grit: The Power of Passion and Perseverance; Scribner: New York, NY, USA, 2016.

8.  Credé, M,; Tynan, M.C.; Harms, P.D. Much ado about grit: A meta-analytic synthesis of the grit literature. J. Pers. Soc. Psychol.
2017, 113, 492-511. [CrossRef]

9. Cheon, H.U. The relationship among Health Fitness, Academic Achievement and Grit of Male High School Students. Korean .
Phys. Educ. 2019, 58, 133-146.

10.  Shin, S.H.; Yoon, C.S. A Research about Air Force Academy Freshmen'’s Fitness, Academic Achievement and Grit Korean. Korean
J. Sport. Sci. 2019, 28, 873-888. [CrossRef]

11.  Lam, KK.L.; Zhou, M. Examining the relationship between grit and academic achievement within K-12 and higher education: A
systematic review. Psychol. Sch. 2019, 56, 1654-1686. [CrossRef]

12. Hwang, M.H,; Lim, H.J.; Ha, H.S. Effects of Grit on the Academic Success of Adult Female Students at Korean Open University.
Psychol. Rep. 2018, 121, 705-725. [CrossRef] [PubMed]

13. Steinmayr, R.; Weidinger, A.F.; Wigfield, A. Does student’s grit predict their school achievement above and beyond their
personality, motivation, and engagement? Contemp. Educ. Psychol. 2018, 53, 106-122. [CrossRef]

14. Hagger, M.S.; Hamilton, K. Grit and self-discipline as predictors of effort and academic attainment. Britt. |. Educ. Psychol. 2019,
89, 324-342. [CrossRef]

15. Reed, ]. A Survey of grit and exercise behavior. J. Sport Behav. 2014, 37, 390-406.

16. Cosgrove, ].M.; Chen, Y.T.; Castelli, D.M. Physical fitness, grit, school attendance, and academic performance among adolescents.
BioMed Res. Int. 2018, 2018, 9801258. [CrossRef] [PubMed]

17.  Kitano, N.; Jindo, T.; Nakahara-Gondoh, Y.; Sakamoto, S.; Gushiken, T.; Suzukawa, K.; Nagamatsu, T. Building Grit in Japanese
Male High-School Students: Examining the Role of Belonging to an Organized Sports Activity. J. Adolesc. Health 2018, 62,
S123-5124. [CrossRef]

18. Lim, T.H.; Lee, ].H. Development of sociability measuring model on youth Taekwondo. Korean J. Phys. Educ. 2007, 46, 123-136.

19. Kukkiwon. Kukkiwon Homepage. Available online: http://www.kukkiwon.or.kr/front/pageView.action?cmd=/kor/
information/taekwondoSkill4 (accessed on 1 December 2020).

20. Kukkiwon. Taekwondo Textbook; Kukkiwon: Seoul, Korea, 2006; pp. 55-60, 87, 109-110, 127-131.

21. Duckworth, A.; Quinn, P. Development and validation of the Short Grit Scale (Grit-S). J. Pers. Assess. 2009, 91, 166-174. [CrossRef]
[PubMed]

22. Ko, M.S,; Lee, ].H. Development of Taekwondo curriculum for creative Taekwondo person. J. Korean Soc. Stud. Phys. Educ. 2013,
18,119-132.

23.  Yu, C.W,; Kim, K.C.; Choi, C.S. Development of the standardized Taekwondo curriculum. Taekwondo J. Kukkiwon 2013, 4, 51-82.

24. Park, J.H. A study of the Curriculum Standards Development for Taekwondo Education. Ph.D. Thesis, Graduate School of
Physical Education, Korea University, Seoul, Korea, 2017.

25. Kim, J.; Heo, J.; King, C.; Sooyeon, K. Cultural Understanding and Personal Growth Through Taekwondo as Cross-Cultural
Activity. J. Hum. Psychol. 2014, 54, 356-376. [CrossRef]

26. Chiodo, S.; Tessitore, A.; Lupo, C.; Ammendolia, A.; Cortis, C.; Capranica, L. Effects of official youth Taekwondo competitions on
jump and strength performance. Eur. J. Sport Sci. 2012, 12, 113-120. [CrossRef]

27. Chung, P; Ng, G. Effects of Taekwondo training on neuromotor control of large and small muscles. J. Sci. Med. Sport 2010, 13,
e82—-e83. [CrossRef]

28. Fong, S.S.; Ng, G.Y. Does Taekwondo training improve physical fitness? Phys. Ther. Sport 2011, 12, 100-106. [CrossRef] [PubMed]

29. Kim, J.; Dattilo, J.; Heo, J. Taekwondo Participation as Serious Leisure for Life Satisfaction and Health. J. Leis. Res. 2011, 43,
545-559. [CrossRef]

30. Fong, S.S.; Fu, S.N.; Ng, G.Y. Taekwondo training speeds up the development of balance and sensory functions in young
adolescents. J. Sci. Med. Sport 2012, 15, 64-68. [CrossRef]

31. Kimberley, D.L. The Value of Youth Education in Taekwondo Training: Scientific Evidence for the Benefits of Training Children.
Taekwondo J. Kukkiwon 2013, 4, 101-120. [CrossRef]

32.  Welch, J. Mastering the Power of Grit; People Books: San Diego, CA, USA, 2016.


http://doi.org/10.35159/kjss.2020.08.29.4.57
http://doi.org/10.1093/scan/nsw065
http://www.ncbi.nlm.nih.gov/pubmed/27217105
http://doi.org/10.1037/0022-3514.92.6.1087
http://www.ncbi.nlm.nih.gov/pubmed/17547490
http://doi.org/10.15390/EB.2014.2125
http://doi.org/10.1177/0963721414541462
http://doi.org/10.1037/pspp0000102
http://doi.org/10.35159/kjss.2019.02.28.1.873
http://doi.org/10.1002/pits.22302
http://doi.org/10.1177/0033294117734834
http://www.ncbi.nlm.nih.gov/pubmed/29298549
http://doi.org/10.1016/j.cedpsych.2018.02.004
http://doi.org/10.1111/bjep.12241
http://doi.org/10.1155/2018/9801258
http://www.ncbi.nlm.nih.gov/pubmed/29568776
http://doi.org/10.1016/j.jadohealth.2017.11.251
http://www.kukkiwon.or.kr/front/pageView.action?cmd=/kor/information/taekwondoSkill4
http://www.kukkiwon.or.kr/front/pageView.action?cmd=/kor/information/taekwondoSkill4
http://doi.org/10.1080/00223890802634290
http://www.ncbi.nlm.nih.gov/pubmed/19205937
http://doi.org/10.1177/0022167813504826
http://doi.org/10.1080/17461391.2010.545837
http://doi.org/10.1016/j.jsams.2010.10.636
http://doi.org/10.1016/j.ptsp.2010.07.001
http://www.ncbi.nlm.nih.gov/pubmed/21496773
http://doi.org/10.1080/00222216.2011.11950249
http://doi.org/10.1016/j.jsams.2011.06.001
http://doi.org/10.24881/tjk.2013.4.3.101

Int. J. Environ. Res. Public Health 2021, 18, 5361 10 of 10

33.

34.
35.

36.

37.

38.

Bentler, PM.; Bonett, D.G. Significance tests and goodness-of-fit in the analysis of covariance structures. Psychol. Bull. 1980, 88,
588-600. [CrossRef]

Hayduk, L.A. Structural Equation Modeling with LISREL: Essential and Advances; Johns Hopkins Press: Baltimore, MD, USA, 1987.
Anderson, J.C.; Gerbing, D.W. The effect of sampling error on convergence, improper solutions, and goodness-of-fit indices for
maximum likelihood confirmatory factor analysis. Psychometrika 1984, 49, 155-173. [CrossRef]

Mun, G.S. A study on the relationship of youth participation in Taekwondo with satisfaction of school life and accomplishment
of school work. Korea J. Sports Sci. 2011, 20, 43-52.

Kim, S.R. The Effect of Taekwondo education for 1.Q. and the achievement for the elementary students. Korean J. Phys. Educ. 1990,
29,125-132.

Lee, C.H. Core Competencies of Taekwondo Training and Its Leader’s Perceptions. Ph.D. Thesis, Graduate School of Physical
Education, Kyung Hee University, Seoul, Korea, 2017.


http://doi.org/10.1037/0033-2909.88.3.588
http://doi.org/10.1007/BF02294170

	Introduction 
	Materials and Methods 
	Description of Participants and Type of Sample 
	Instrument 
	GRIT 
	Taekwondo Ability 
	Academic Achievement (GPA-Grade Point Average) 

	Design and Procedure 
	Data Analysis 

	Results 
	Changes in GRIT 
	Correlation Analysis 
	Path Analysis 

	Discussion 
	Recommendations and Conclusions 
	References

