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Dictionary:

Hand-to-hand combat — is a
physical confrontation or sports
between individuals at close range
without the use of weapons,
relying on striking, grappling, or
other direct bodily techniques to
subdue an opponent [1].

Combat sport — noun a sport in
which one person fights another,
e.g. wrestling, boxing and the
martial arts [51].

Technique — noun a way of
performing an action [51].

Effort — noun mental or physical
energy that is exerted in order to
achieve a purpose [51].
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Abstract:

Background and Study Aim: Hand-to-hand combat sports demand a high level of both
physical and mental skills, as well as the ability to overcome oneself, requiring long-term effort
for success. Psychological traits such as grit are increasingly recognized as key predictors of
athletes' success, yet research focusing on hand-to-hand combat athletes remains scarce.
Moreover, studies examining antecedent variables that predict grit are limited. The current
study aims to validate a structural model that includes expectancy value, challenge, and
deliberate practice to predict grit in hand-to-hand combat athletes.

Material and Methods: Data were collected through surveys of 532 athletes participating in
hand-to-hand combat as combat sports (i.e., judo, karate, tackwondo, wrestling) in Korea and
analysed via structural equation modelling. Additionally, bootstrapping and the phantom
model were employed to test the multiple mediating effects of challenge and deliberate
practices on the relationship between expectancy value and grit.

Results: The results revealed that all eight direct paths and four indirect paths were
statistically significant. Specifically, expectancy of success and task value, as subfactors of
expectancy value, positively predicted challenge, deliberate practice, and grit, whereas
challenge and deliberate practice were also positively related to the promotion of athletes' grit.
Furthermore, the expectancy of success and task value indirectly influenced grit by mediating
challenge and deliberate practices.

Conclusions: These findings suggest that practitioners of hand-to-hand combat (combat sports
athletes) who interpret the value of tasks and expectations of success positively are more likely
to adopt a challenging and proactive training attitude, ultimately leading to persistent effort
toward long-term goals.

Keywords: bootstrapping, consistency of interests, expectancy beliefs for success, long-term
goal, perseverance of effort, task value
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1. Introduction

In the past, hand-to-hand combat was systematically established as techniques
primarily rooted in Eastern cultures for self-defence or offensive combat. However,
they have since evolved into ‘combat sports’ and have been disseminated globally [1].
Furthermore, with the inclusion of various hand-to-hand combat and combat sports
disciplines (e.g., judo, taekwondo) as official Olympic events, the number of coaches
and athletes around the world has significantly increased. Unlike other sports
disciplines (e.g., basketball, soccer, table tennis, volleyball, etc.), hand-to-hand
combat and combat sports are mostly individual events characterized by using one's
own body for techniques (i.e., unarmed techniques) [2]. As a result, success in
hand-to-hand combat and combat sports relies less on mastering equipment (e.g., a
golf club or a table tennis racket) or fostering teamwork (e.g., basketball or soccer )
and more on overcoming long and arduous personal challenges. Given these unique
characteristics of hand-to-hand combat and combat sports, the psychological variable
that demands attention when predicting athletes' success 1s grit.

Grit, rooted in positive psychology, has evolved into a widely discussed variable
across various fields, such as music, art, and sports [3-5]. It refers to an athlete's
ability to maintain long-term passion and perseverance toward achieving a goal and
encompasses three main dimensions: harmonious passion, perseverance of effort, and
consistency of interest [4, 6]. Harmonious passion refers to the voluntary desire to
integrate one’s pursuits with other activities that generate positive experiences [6],
whereas perseverance of effort reflects a tendency to continually strive for
achievement despite adversity [4]. Consistency of interest indicates a propensity to
consistently pursue a set goal without deviation [4]. In various academic disciplines,
grit has been shown to positively predict well-being, achievement, happiness, and
motivation in areas such as academics, daily life, and career development [7-9]. In
the field of sports science, grit has also been reported to explain sports performance,
self-compassion, mindfulness, motivation, resilience, and mental toughness [10-12].
Therefore, as an emotional capacity that strengthens positive psychological variables,
athletes with higher levels of grit are more likely to exhibit superior performance and
maintain a positive attitude toward their goals.

Several studies in the field of hand-to-hand sports have demonstrated that grit is
related to athletes' successful performance. For example, a study conducted with
taekwondo practitioners and their parents reported that grit is associated with
performance outcomes related to taekwondo practices [13]. Another study on
taekwondo athletes also revealed that athletes' self-leadership, grit, and performance
are structurally related [14]. However, despite the growing interest in grit among
researchers, these findings remain limited and quantitatively insufficient. In
particular, there is a lack of research on the variables that predict grit. While many
researchers have proposed factors such as personal beliefs, life purpose,
conscientiousness, self-regulation, and self-control as predictors of grit [15, 7, 16],
there is a scarcity of evidence connecting these traits to characteristics emerging in
sports contexts, especially among practitioners of hand-to-hand combat. Therefore,
more research is needed to identify the variables that predict grit in practitioners of
hand-to-hand combat and combat sports athletes.

Considering the unique characteristics of combat sports, this study focuses on
‘challenge’ and ‘deliberate practice’ as key predictors of athletes' grit. First, challenge,
as proposed by flow theory, refers to a challenging disposition toward task
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performance and is a crucial variable that promotes positive psychological traits
related to personal achievement and success [17, 18], making it highly associated
with grit. In particular, a sense of challenge is deeply intertwined with the varying
levels of task difficulty encountered during exercise or training, influencing
motivation and emotions depending on how individuals perceive and accept the
difficulty of the tasks [17]. Combat sports consist of a continuous series of challenging
tasks aimed at pushing athletes beyond their physical and mental limits, and only
those who can overcome these challenges over the long term can achieve their goals.
Therefore, it can be assumed that a sense of challenge is closely related to emotional
capacities such as grit and motivational attitudes [19, 20].

Additionally, deliberate practice is an essential prerequisite for improving
performance and achieving positive outcomes [21, 22]. It refers to the motivation to
engage In systematic, structured practice behaviours (i.e., training) aimed at
achieving peak performance [23, 21]. High levels of deliberate practice indicate that
an individual is consistently making efforts to achieve set or given goals [21], has the
ability to overcome challenges or adversity [24], and possesses strong intrinsic
motivation to address and improve issues that arise in the current situation
voluntarily [25, 26]. Existing studies consistently report that deliberate practice
distinguishes individual differences among athletes [27]. Elite athletes with high
levels of deliberate practice exhibit proactive training attitudes [25, 21, 22], and a
stronger propensity for deliberate practice is associated with higher levels of actual
performance [28, 29] and positive psychological traits [24, 23]. These characteristics
of deliberate practice are considered explanatory factors for grit [29].

For practitioners of hand-to-hand combat to adopt a challenging attitude or engage
proactively in training, they must first have hopeful expectations of success and
perceive the wvalue of success-related tasks. The expectancy-value model of
achievement motivation posits that an individual’s expectations of success and the
perceived value of tasks influence motivation and task choice [30, 31]. In other words,
the stronger the individual’s confidence in his or her ability and the greater his or her
expectations of success, as well as the greater his or her perception of the value of
training or challenging tasks as important, the greater his or her achievement
motivation is strengthened, leading to goal-directed behaviour [32]. A unique feature
of the expectancy-value model is that perceptions of expectancy and value do not
arise at a single moment but accumulate over time, shaped by cultural environments,
the beliefs and actions of socialization agents, and individual goals and self-schema
[30]. In this sense, past experiences are reflected in the values and beliefs attached to
current tasks, driving achievement-oriented behaviour [33]. Therefore, individual
differences in expectancy and value can be seen as the result of an athlete’s
accumulated past experiences, making them appropriate antecedents for predicting
motivation related to performance [34, 35].

Furthermore, a wide body of empirical evidence indicates that expectancy value
precedes and explains challenges [36, 37], deliberate practices [34, 35], and grit [38],
suggesting a likely structural relationship among these four variables [39]. However,
research specifically targeting athletes in hand-to-hand combat and combat sports
remains scarce, highlighting the need for empirical validation in this context. It is also
necessary to examine how the components of expectancy value, namely, the
expectancy of success and task value, influence grit through challenge and deliberate
practice. Understanding these pathways can help stakeholders identify key variables
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to focus on when supporting practitioners of hand-to-hand combat and combat sports
athletes in fostering the grit needed to achieve long-term goals.

The current study aims to validate a structural model that includes expectancy value, challenge,
and deliberate practice to predict grit in hand-to-hand combat athletes.

The research hypotheses and model are presented in Figure 1.

Challenge

Expectancy belief
for success

Deliberate
practice

Figure 1. Hypothesized model.

2. Materials and Methods

Participants

This study employed a nonprobability sampling method, specifically convenience
sampling, to select research participants. The participants consisted of 532 combat
sports student-athletes registered with the Korea Olympic Committee in 2024.
Among them, 384 were male (72.2%) and 148 were female (27.8%), with 289 being
middle school students (54.3%) and 243 being high school students (45.7%). The ages
of the participants ranged from a minimum of 13 years to a maximum of 18 years,
with a mean age of 15.20 years (SD=1.67). Their athletic experience varied from a
minimum of 1 year to a maximum of 9 years, with an average of 3.75 years (SD=1.67).
The sports represented included taekwondo with 203 participants (38.2%), judo with
178 participants (33.5%), karate with 90 participants (16.9%), and wrestling with 61
participants (11.5%). Additionally, 184 participants (34.6%) reported having won
awards at national-level competitions in Korea.

Measures

To ensure the relevance of the measurement tools used in this study to the level of
adolescent hand-to-hand combat athletes, a content validity review was first
conducted with a panel of experts, including one professor specializing in
hand-to-hand combat, one professor specializing in measurement and evaluation,
and one high school taekwondo coach. To provide evidence of construct validity and
internal consistency reliability for the survey instruments (expectancy value,
deliberate practice, challenge, and grit), confirmatory factor analysis (CFA) was
subsequently conducted via the maximum likelithood (ML) estimation method, along
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with reliability analysis via Cronbach's alpha coefficients. The fit of the CFA model
was assessed via x?/df <3, TLI >0.90, CFI >0.90, RMSEA <0.08, and SRMR <0.08 [40].
Internal consistency was considered adequate if the Cronbach's alpha coefficient was
above 0.6 [41].

Expectancy value

The expectancy-value measurement used in this study was based on the Self and
Task-Perception Questionnaire developed by Eccles & Wigfield [42] and adapted for
Korean athletes [43]. This questionnaire includes the theoretical concepts of task
value (comprising intrinsic value, attainment value, and utility value) and
expectancy beliefs for success. Consequently, the Korean athlete version consists of
two factors with a total of eight items: four items for task value (e.g., ‘How much do
you enjoy the sport you are currently practising?’) and four items for expectancy
beliefs for success (e.g., How good do you think you are at this sport?’). Responses are
provided on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). In this
study, the reliability of the questionnaire was confirmed, with Cronbach’s alpha of
0.872 for subjective value perception and 0.887 for expectancy beliefs for success. The
confirmatory factor analysis results for the expectancy-value model showed a good fit,
with x? = 57.80, df = 19, TLI = 0.976, CFI = 0.984, RMSEA= 0.061, and SRMR= 0.044.

Challenge

Challenge was measured via the instrument developed by Sim & Seo [44], which is
based on Gentry & Owen's [45] Secondary Student Perceptions of Classroom Quality
(SPOCQ) and has been translated and validated for Korean student athletes. This
questionnaire assesses how much athletes perceive challenges in various tasks
during training situations. It consists of five items on a single factor (e.g., ‘This
training/exercise is an appropriate challenge for me’), with responses provided on a
5-point Likert scale (1 = strongly disagree to 5 = strongly agree). In this study, the
reliability of the questionnaire was confirmed, with Cronbach’s alpha of 0.901. The
confirmatory factor analysis results for the challenge model indicated a good fit, with
x2="7.90, df =5, TLI = 0.996, CFI = 0.998, RMSEA = 0.033, and SRMR = 0.010.

Deliberate practice

Deliberate practice was measured via an instrument based on the deliberate practice
scale developed by Vallerand et al. [27], which has been adapted and validated for
Korean athletes [46]. This questionnaire assesses how consciously athletes exert
effort for their development during times outside of training. It consists of a single
factor with a total of five items (e.g., ‘I practice the movements I have been pointed
out as needing improvement repeatedly’). Responses are provided on a 5-point Likert
scale (1 = strongly disagree to 5 = strongly agree). In this study, the reliability of the
questionnaire was confirmed, with a Cronbach's alpha of .875. The confirmatory
factor analysis results for the deliberate practice model indicated a good fit, with
x?=9.41, df = 5, TLI = 0.992, CFI = 0.996, RMSEA = 0.040, and SRMR = 0.013.

Grit

Grit was measured via the Triarchic Grit Scale [47], which was adapted and
validated for athletes from an original scale developed for the academic environment
in Korea. This questionnaire assesses how much athletes persist in their long-term
efforts to achieve their goals. It consists of three factors with a total of 15 items:
harmonious passion (5 items, e.g., ‘T am a person with strong passion’), consistency of
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interests (5 items, e.g., ‘I often engage in training that maintains my interest for a
long time’), and perseverance of effort (5 items, e.g., ‘I do not stop challenging myself,
even after failure’). Responses are provided on a 5-point Likert scale (1 = strongly
disagree to 5 = strongly agree). In this study, the reliability of the questionnaire was
confirmed, with Cronbach's alpha coefficients of 0.903 for harmonious passion, 0.900
for consistency of interest, and 0.915 for perseverance of effort. The confirmatory
factor analysis results for the grit model indicated a good fit, with x* = 189.64, df = 62,
TLI = 0.969, CFI = 0.975, RMSEA = 0.062, and SRMR = 0.030.

Procedure

To collect research data, the researchers first sought cooperation from the coaches of
middle and high school athletic teams that included combat sports. Considering that
the participants were minors, parental consent for participation was mandatory. The
data collection schedule was adjusted according to the training and competition
schedules of each team, and the researchers personally visited the training venues.
During these visits, the researchers provided detailed explanations to the
student-athletes regarding the purpose of the study, the type of data to be collected,
and how to complete the questionnaires. It was emphasized that participation in the
study should not be coerced by coaches or parents, and only those athletes who
expressed a willingness to participate received consent forms and questionnaires.
After signing the consent form, the athletes completed the questionnaires via a
self-reported method. The completed questionnaires were immediately collected by
the researchers. The collected data were then initially verified by the research team
before being coded for statistical analysis.

Statistical analysis

The data collected in this study were processed via jamovi 2.0 and AMOS 23.0, with
the significance level set at a = 0.05. Initially, to examine the trends in the collected
data and assess normality, means, standard deviations, skewness, and kurtosis were
calculated. The critical thresholds for skewness and kurtosis to assess the normality
assumption were set at +3 for skewness and £7 for kurtosis [40]. To evaluate the
convergent validity among the main variables, a correlation analysis was
subsequently conducted. Structural equation modelling (SEM) was then used to
investigate the relationships between expectancy value, challenge, deliberate
practice, and grit. Following the two-step approach recommended by Anderson &
Gerbing [48], confirmatory factor analysis (CFA) was first conducted to validate the
model, followed by structural model analysis to derive the results. Model fit indices
included x*/df, TLI (Tucker—Lewis index), CFI (Comparative Fit Index), RMSEA
(Root Mean Square Error of Approximation), and SRMR (Standardized Root Mean
Square Residual). The criteria for evaluating the adequacy of the fit indices were as
follows: x*/df should be less than 3, CFI and TLI should be greater than 0.90, and
RMSEA and SRMR should be less than 0.08 [40].

Finally, to test the statistical significance of the indirect effects (mediating effects) of
challenge and deliberate practice in the relationship between expectancy value
(success expectancy and subjective value) and grit, the bootstrapping method was
utilized, with 2,000 iterations and statistical significance assessed via bias-corrected
confidence intervals at the 95% confidence level [49]. Furthermore, since the
structural model of this study included two mediating variables, a phantom variable
was created to validate the indirect pathways [50]. The phantom model approach
involves introducing a phantom variable into the path model to estimate the indirect
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effects while fixing the estimated coefficients to be the same as those in the original
model, thus allowing the total effect to be estimated as the indirect effect of the
original model. Importantly, the fit indices of the model with the added phantom
model are reported as being equivalent to those of the original model [50].

3. Results

Descriptive statistics and correlations

Table 1 presents the mean, standard deviation, skewness, kurtosis, and correlation
coefficients for the collected data. The means of the factors ranged from a minimum
of 3.406 to a maximum of 4.020, whereas the standard deviations ranged from 0.664
to 0.781. The skewness and kurtosis values calculated to assess the normality of the
data all met the criteria [40]. Specifically, the skewness ranged from —0.487 to —0.064,
and the kurtosis ranged from —0.021 to —0.329. Moreover, the correlation analysis
indicated that all seven factors were positively correlated (p<0.01). Notably, the
relationship between deliberate practice and perseverance of effort showed the
highest correlation at r = 0.738 (p<0.01). In contrast, the correlation between task
value and consistency of interest exhibited the lowest correlation at r = 0.374
(»<0.01).

Table 1. Descriptive statistics and correlations of all sub-factors.

Factors 1 2 3 4 5 6 7
1. Task value -
2. Expectancy beliefs for success 0.366** -
3. Deliberate practice 0.419%* 0.696**
4. Challenge 0.383**  0.576**  0.633**
5. Harmonious passion 0.553**  0.644**  0.701**  0.665**
6. Consistency of interests 0.374**  0.664**  0.669**  0.614**  0.738%*
7. Perseverance of effort 0.533**  0.626**  0.738**  0.648**  0.798**  0.717**
Mean 4.020 3.406 3.788 3.821 3.844 3.991 3.786
Standard deviation 0.778 0.781 0.664 0.750 0.751 0.771 0.745
Skewness -0.637 -0.065 -0.064 -0.285 -0.321 -0.487 -0.189
Kurtosis 0.329 0.287 0.225 0.129 0.269 0.005 —-0.021
**p<0.01

Direct path model

Before verifying the structural equation model, a confirmatory factor analysis (CFA)
was conducted to assess the model fit, and the results are presented in Table 2. The
model fit indices were x*/df = 2.382 (x* = 426.346, df = 179), TLI = 0.962, CFI = 0.968,
RMSEA = 0.051 (90% CI = 0.045, 0.057), and SRMR = 0.047, confirming that the
research model was a good fit.

Table 3 provides the results of the structural equation modelling analysis. All eight
direct paths were statistically significant at p<0.001. Specifically, task value had a
positive and significant effect on challenge (8 = 0.698), deliberate practice (8 = 0.541),
and grit (f = 0.169). Similarly, expectancy beliefs for success positively and
significantly influenced challenge (5 = 0.171), deliberate practice (8 = 0.236), and grit
(6 = 0.212). This finding indicates that as the expectancy value increases, challenge,
deliberate practice, and grit also increase linearly. Moreover, challenge had a
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significant positive effect on grit (8 = 0.403, p<0.001), and deliberate practice also
significantly influenced grit (8 = 0.306, p<0.001). Thus, both challenge and deliberate
practices emerged as significant predictors of grit. On the basis of these results, it can

be concluded that the two factors of expectancy value positively predict challenge,
deliberate practice, and grit, whereas challenge and deliberate practice directly

predict grit. The direct paths of the research model are illustrated in Figure 2.

Table 2. Confirmatory factor analysis of research model.

Latent variables (V);i:l‘;)‘;zg B B S.E. t
Expectancy-value
Task value TV1 1.000 0.789
TV2 0.898 0.722 0.052  17.129%**
TV3 0.998 0.850 0.048 20.618%**
TV4 1.033 0.830 0.051  20.135%**
Sl];]:cizztancy beliefs for EBS1 1.000 0.717
EBS2 1.085 0.834 0.059  18.444%%*
EBS3 1.118 0.856 0.059  18.900%**
EBS4 1.115 0.873 0.058 19.251%**
Challenge Challengel 1.000 0.804
Challenge2 0.977 0.793 0.050 19.500%**
Challenge3 0.805 0.662 0.051 15.676%**
Challenge4 0.875 0.752 0.048 18.285%**
Challengeb 0.874 0.663 0.056  15.705%**
Deliberate practice DP1 1.000 0.702
DP2 1.275 0.861 0.068 18.688%**
DP3 1.165 0.827 0.065 18.001%**
DP4 1.225 0.862 0.065  18.707%**
DP5 1.154 0.774 0.068 16.895%**
Grit
Harmonious passion HP 1.000 0.897
Consistency of interests CI 0.932 0.814 0.037  25.079*%**
Perseverance of effort PE 0.985 0.891 0.033  30.076***

#%p<0.001

Model fit indices: x2/df = 2.382 (x2= 426.346, df = 179), TLI = 0.962, CFI = 0.968,
RMSEA = 0.051 (90%CI = 0.045, 0.057), SRMR = 0.047.
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Table 3. Estimates and standardized estimates of direct paths.

Direct paths B p S.E t Result

H1 TV —  Challenge  0.628 0.698 0.051 12.343%** supported
H2 TV — DP 0.457 0.541 0.046 9.979%** supported
H3 TV —  Grit 0.167 0.169 0.044 3.756%** supported
H4 EBS —  Challenge  0.140 0.171 0.032  4.390%** supported
H5 EBS — DP 0.182 0.236 0.036  5.103*** supported
H6 EBS —  Grit 0.192 0.212 0.028  6.900%** supported
H7 Challenge — Grit 0.443 0.403 0.061 7.310%** supported
H8 DP —  Grit 0.358 0.306 0.053  6.756%** supported
**¥*p < 0.001

Note. TV refers Task Value, EBS refers Expectancy Beliefs for Success, DP refers Deliberate
Practice.
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Figure 1. Tested research model (***p<0.001).

Indirect path model

To examine the mediating effects of challenge and deliberate practices on the
relationship between the expectancy value and grit, bootstrapping was utilized.
Additionally, since there are two mediating variables in the research model, phantom
variables were created to analyse the indirect paths. The results, as shown in Table 4,
indicated that all the indirect paths were statistically significant. Specifically, the
total indirect effect of task value on grit was 0.502 (p<0.001), whereas the total
indirect effect of expectancy beliefs for success on grit was 0.136 (p<0.01). In terms of
the relationship between task value and grit, the indirect effect of challenge was
0.027 (p<0.01), and the indirect effect of deliberate practice was 0.163 (p<0.001).
Furthermore, in the relationship between expectancy beliefs for success and grit, the
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indirect effect of challenge was 0.062 (p<0.001), and the indirect effect of deliberate
practice was 0.065 (p<0.001). Thus, both task value and expectancy beliefs for success

not only have direct effects on grit but also explain grit through the mediating roles of

challenge and deliberate practice.

Table 4. Estimates of indirect paths.

Indirect paths Total indirect Indirect S.E. » 95% CI
effect effect Lower Upper
Task value 0.502 - 0.066  0.001 0.370 0.628
TV — Challenge — Grit - 0.027 0.052  0.002 0.542 0.757
TV — DP — Grit - 0.163 0.052  0.000 0.372 0.579
Expectancy belief for success 0.136 - 0.032  0.002 0.067 0.202
EBS — Challenge — Grit - 0.062 0.041 0.001 0.069 0.231
EBS — DP — Grit - 0.065 0.041 0.001 0.069 0.235
ENCIC CRCE

Challenge

Expectancy belief
for success

Deliberate
practice

Figure 2. Indirect path model with phantom variables

4. Discussion

This study posited that grit, reflecting passion, perseverance, effort, interest, and

persistence, is an essential positive psychological capacity for combat sports athletes
[27, 4]. The validation of the research model yielded statistically significant results.

First, the two characteristics of the expectancy-value model (expectancy for success

and subjective value) were found to positively explain challenge, deliberate practice,

and grit. Specifically, higher confidence in one's abilities and elevated expectations

for success, along with a greater perceived value of exercise or training, led to an
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increased tendency to embrace challenges (challenge), sustained efforts to achieve set
goals and overcome adversity (deliberate practice), and the passion and perseverance
required to achieve these goals (grit). These findings align with previous research
indicating that expectancy for success and subjective value explain challenges [36,
37], deliberate practices [34, 35], and grit [38]. Furthermore, the results support
existing theories suggesting that the expectancy-value model is closely linked to
motivation related to task selection, performance, and achievement needs [31, 33,
34].

The finding that the expectancy-value model explains positive psychological
variables such as challenge, deliberate practice, and grit in adolescent elite athletes
has several implications. The two dimensions presented in the expectancy-value
model reflect how athletes perceive the importance of the value and beliefs associated
with sports on the basis of their past experiences and current circumstances [31, 32].
For example, greater enjoyment, interest, and perceived importance of training, as
well as a high recognition of the significance of skills and tactics, enhance athletes'
perceptions of expectancy and value. Additionally, a strong perception of relative
competence—compared with peers and considering their current level and future
potential—also contributes to this increase in personal attributes related to
expectancy and value [31, 34, 35]. Importantly, athletes' perceptions of expectancy
and value are significantly influenced by their past experiences [30]. Specifically, the
interpretation of past tasks or events greatly affects individual differences in
expectancy and value. Thus, experiences of success in tasks are crucial factors in
determining expectations for success and subjective value rather than experiences of
failure [30].

Considering the concepts of the expectancy-value model, several strategies exist to
enhance the performance and positive psychological attitudes of adolescent elite
athletes. First, since the expectancy-value model reflects an individual's perceived
likelihood of success in the present and future, psychological coaching aimed at
enhancing this perception is essential. Such coaching should focus on increasing
enjoyment in task performance, building confidence that current tasks will aid future
success, emphasizing the importance of executing tasks accurately, and enhancing
the effort put into task completion [31]. Second, while psychological coaching can be
effectively delivered by professional counselling psychologists, it is also important for
key figures close to the athlete — such as coaches and parents — to actively engage in
this process. Given that the expectancy-value model assumes a significant influence
of past experiences on current performance [30, 33], negative coaching experiences or
parental attitudes may have detrimental effects on athletes’ psychological motivation.
Third, when training programs are designed, systematic consideration of task
difficulty is crucial. The expectancy-value model posits that an athlete’s competence
level (i.e., ability) influences the persistence of achievement behaviour [34]. Therefore,
providing tailored training programs that consider individual abilities is vital. The
findings of this study indicate that both success expectancy and subjective value
positively influence challenge perception; thus, experiencing appropriate task
difficulty can enhance an athlete's propensity to tackle new challenges. The
implementation of these strategies could help minimize experiences of psychological
distress among adolescent elite athletes, ultimately enhancing their grit and overall
well-being.

In this study, the mediating factors of challenge perception and deliberate practice
were found to positively predict grit while being controlled by the two dimensions of
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the expectancy-value model. Specifically, a stronger acceptance of task difficulty and
a greater desire to achieve set goals, as well as a commitment to overcoming
challenges and adversities, were associated with increased levels of grit. These
results support existing research indicating that athletes' challenge perceptions
predict grit [17, 19, 20], as well as studies highlighting the close relationship between
deliberate practice and grit [28, 23, 29]. Furthermore, this aligns with research
suggesting that both challenge perception and deliberate practice contribute to the
formation of positive psychological attitudes and the improvement of actual
performance in athletes [24, 22]. These findings underscore the importance of
fostering a challenging training environment and encouraging athletes to engage in
deliberate practice as key components for developing grit and enhancing performance
outcomes.

The common traits of elite athletes with high levels of challenge perception and
deliberate practice lie in their positive acceptance of task difficulty and strong ability
to overcome adversities in pursuit of their goals [22, 18, 20]. These athletes are
characterized by their ability to set planned and systematic training goals,
demonstrating proactive rather than passive attitudes [25, 21]. Such tendencies are
crucial attributes that predict grit, suggesting that coaches should prioritize creating
environments that foster these qualities. For example, establishing a positive
mind-set through conversations with athletes, setting aligned goals among peers, and
encouraging supportive relationships with figures such as parents are important
aspects of this environment. Another noteworthy point is that challenge perception
and deliberate practice serve as statistically significant mediators in the
relationships among expectancy value, subjective value, and grit. This finding
indicates that while grit can be explained through the expectancy-value model, the
roles of challenge perception and deliberate practice are also essential in elucidating
grit [24, 23]. These characteristics highlight the importance of the elements of grit —
passion, perseverance, and effort — in tackling challenging tasks and exhibiting a
voluntary will to resolve issues. These findings provide empirical evidence for
conceptualizing grit within sport contexts, emphasizing the importance of these
traits in understanding and developing athletes' psychological resilience.

Future Direction

The current study provides an integrated understanding of expectancy value,
challenge perception, deliberate practice, and grit among combat sports athletes.
However, it also has limitations, suggesting several recommendations for future
research. First, the study did not consider the impact of actual performance levels
when validating the research model. While challenge perception and deliberate
practice are recognized traits of elite athletes [25, 22, 19], this research did not
statistically control for these factors. Additionally, it failed to account for variables
reflecting adolescent characteristics (e.g., career aspirations, psychological distress).
Therefore, subsequent research should develop a model that includes performance
and adolescent-specific characteristics as variables, offering new interpretations of
their roles. Second, although this study targeted professional student athletes, it
lacked the diversity of sports characteristics and athlete attributes (e.g., gender,
experience, coaching environment). Many studies assume that psychological traits
vary by sport and athlete characteristics; however, this research was limited to
combat sports. Future studies should incorporate moderating variables such as
individual versus team sports, male versus female athletes, and the influence of
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coaching environments on athletes. Finally, alongside quantitative research,
qualitative studies should also be conducted. Understanding the strategies coaches
and parents can use to increase grit in combat sports athletes could be effectively
explored through qualitative approaches.

5. Conclusion

The analysis revealed that all eight direct paths and four indirect paths were
statistically significant. Specifically, the subfactors of expectancy value — namely,
success expectation and task value — were identified as positive predictors of
challenge perception, deliberate practice, and grit. Additionally, both challenge
perceptions and deliberate practices were positively related to enhancing athletes'
grit. Furthermore, it was confirmed that success expectations and task value
indirectly influence grit through the mediation of challenge perceptions and
deliberate practices. These findings suggest that hopeful expectations of success and
positive perceptions of task value among combat sports athletes in Korea serve as
motivational drivers that foster challenge-seeking behaviours and proactive training
attitudes, ultimately leading to sustained efforts toward long-term goals.

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
privacy issues.

Institutional Review Board Statement: The study was conducted in accordance
with the Declaration of Helsinki, and approved by the Institutional Review Board (or
Ethics Committee) of Woosuk University (IRB No. WS-2023-15).

Conflicts of Interest: The authors did not receive support from any organization for
the submitted work.

Financial support: The authors declare no conflicts of interest.

References

1. Burke DT, Al-Adawi S, Lee YT et al. Martial arts as sport and therapy. J Sports Med Physic Fitness 2007; 47(1):
96-102

2.  Bowman P. Martial arts studies: Disrupting disciplinary boundaries. Rowman & Littlefield; 2015

3. Duckworth AL, Peterson C, Matthews MD et al. Grit: perseverance and passion for long-term goals. J Personal Soc
Psychol 2007; 92(6): 1087

4.  Duckworth AL, Quinn PD. Development and validation of the Short Grit Scale (GRIT-S). J Personal Assess 2009;
91(2): 166-74

5. Albert E, Petrie TA, Moore EWG. The relationship of motivational climates, mindsets, and goal orientations to grit in
male adolescent soccer players. Int J Sport Exerc Psychol 2021; 19(2): 265-78

6. Vallerand RdJ. On the psychology of passion: In search of what makes people’s lives most worth living. Can Psychol
2008; 49(1): 1-13

7. Duckworth A, Gross JdJ. Self-control and grit: Related but separable determinants of success. Curr Dir Psychol Sci
2014; 23(5): 319-25



Arch Budo | Inn Agon. 2025, VOLUME 21, 105-119 118 of 15

10.

11.

12.
13.
14.

15.
16.

17.
18.

19.

20.

21.

22.

23.
24.

25.

26.

217.

28.

29.

30.
31.
32.

33.

Wolters CA, Hussain M. Investigating grit and its relations with college students’ self-regulated learning and
academic achievement. Metacognition Lear 2015; 10: 293-311

Alan S, Boneva T, Ertac S. Ever failed, try again, succeed better: Results from a randomized educational intervention
on grit. Q J Econ 2019; 134(3): 1121-62

Larkin P, O’Connor D, Williams AM. Does grit influence sport-specific engagement and perceptual-cognitive
expertise in elite youth soccer?. J Appl Sport Psychol 2016; 28(2): 129-38

Cormier DL, Ferguson LdJ, Gyurcsik NC et al. Grit in sport: A scoping review. Int Rev Sport Exerc Psychol 2021; 17:
1-38

Dunn JG, Cormier DL, Kono S et al. Perfectionism and grit in competitive sport. J Sport Behav 2021; 44(2): 1-53
Sawyer TP, Hollis-Sawyer L, Wade J. Grit and children's taekwondo performance. Int J Martial Arts 2018; 4: 1-12

Kim MY. Structural relationship between self-leadership and grit and performance of taekwondo players: focusing on
the multiple mediations of grit. Int J Adv Smart Converg 2021; 10(2): 194-200

Duckworth AL, Eskreis-Winkler L. True grit. Observ 2013; 26(4): 1-3

Von Culin KR, Tsukayama E, Duckworth AL. Unpacking grit: Motivational correlates of perseverance and passion
for long-term goals. J Posit Psychol 2014; 9(4): 306-12

Csikszentmihlyi M. Flow: The psychology of optimal experience. NY: Harper Perennial; 2008

Dweck CS, Walton GM, Cohen GL. Academic tenacity: Mindsets and skills that promote long-term learning. WA: Bill
& Melinda Gates Foundation; 2014

Albert E, Petrie TA, Moore EW. Achievement motivation and grit’s perseverance of effort among collegiate athletes.
Int J Sport Exerc Psychol 2013; 22: 1-16

Elumaro Al. Personality, grit and sporting achievement. J Sports Physic Educ 2016; 3(1): 14-7

Ericsson KA. Enhancing the development of professional performance: Implications from the study of deliberate
practice. In K. A. Ericsson (Ed.), Development of professional expertise: Toward measurement of expert performance
and design of optimal learning environments (pp. 405-431). Cambridge University Press; 2009

Duckworth AL, Kirby TA, Tsukayama E et al. Deliberate practice spells success: Why grittier competitors triumph at
the National Spelling Bee. Soc Psychol Personal Sci 2011; 2(2): 174-81

Bateman C, Lowenhaupt R, Nacke LE. Player typology in theory and practice. DIGRA Conferencel; 2011

Ericsson KA. Deliberate practice and the modifiability of body and mind: Toward a science of the structure and
acquisition of expert and elite performance. Int J Sport Psychol 2007; 38(1): 4-34

Starkes JL, Deakin JM, Allard F et al. Deliberate practice in sports: what is it anyway? In Ericsson KA (ed). The Road
to Excellence: The Acquisition of Expert Performance in the Arts and Sciences, Sports, and Games. Mahwah, NJ:
Erlbaum 1996: 81-106

Verner-Filion J, Vallerand RJ, Amiot CE et al. The two roads from passion to sport performance and psychological
well-being: the mediating role of need satisfaction, deliberate practice, and achievement goals. Psychol Sport Exerc
2017; 30: 19-29

Vallerand RJ, Mageau GA, Elliot AJ et al. Passion and performance attainment in sport. Psychol Sport Exerc 2008;
9(3): 373-92

Ericsson KA, Starkes J, Ericsson K. Development of elite performance and deliberate practice. In Starkes JL,
Ericsson KA (ed). Expert performance in sports: Advances in research on sport expertise. Champaign, IL: Human
Kinetics 2003: 49-83

Macnamara BN, Moreau D, Hambrick DZ. The relationship between deliberate practice and performance in sports: A
meta-analysis. Perspect Psychol Sci 2016; 11(3): 333-50

Wigfield A, Eccles JS. Expectancy—value theory of achievement motivation. Contemp Educ Psychol 2000; 25(1): 68-81
Eccles JS, Wigfield A. Motivational beliefs, values, and goals. Annu Rev Psychol 2002; 53(1): 109-32

Fredrick JA, Eccles JS. Children's competence and value beliefs from childhood through adolescence. Dev Psychol
2002; 38(4): 519-33

Shang C, Moss AC, Chen A. The expectancy-value theory: A meta-analysis of its application in physical education. J
Sport Health Sci 2023; 12(1): 52-64



Arch Budo | Inn Agon. 2025, VOLUME 21, 105-119 119 of 15

34.

35.

36.

37.

38.

39.

40.
41.
42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Cox AE, Whaley DE. The influence of task value, expectancies for success, and identity on athletes' achievement
behaviors. J Appl Sport Psychol 2004; 16(2): 103-17

Gao Z, Lee AM, Harrison L. Understanding students' motivation in sport and physical education: From the
expectancy-value model and self-efficacy theory perspectives. Quest, 2008; 60(2): 236-54

Stuart ME, Whaley DE. An Expectancy-Value Approach to Understanding Women’s Participation in a Male-Defined
Sport. Women Sport Physic Act J 2005; 14(2): 24-39

Sim YK, Kim HH, Shin JH et al. Importance of Perception of Errors and Challenges for Improving Psychological
Conditioning: Mediating Effect of Expectancy-Value Using the Phantom Model for Taekwondo Athletes. Int J
Environ Res Public Health 2022; 19(10): 6112

Schunk DH, DiBenedetto MK. Motivation and social cognitive theory. Contemp Educ Psychol 2002: 60: 101832

Steinmayr R, Weidinger AF, Wigfield A. Does students’ grit predict their school achievement above and beyond their
personality, motivation, and engagement?. Contemp Educ Psychol 2018; 53: 106-22

Kline RB. Principles and practice of structural equation modeling(4th ed). New York: Guilford publications; 2023
Nunnally JC. Psychometric theory (3nd ed.). New York: McGraw-Hill Education; 1994

Eccles JS, Wigfield A. In the mind of the actor: The structure of adolescents' achievement task values and
expectancy-related beliefs. Personal Soc Psychol Bull 1995; 21(3): 215-25

Park JG, Kim KH. Understanding the Relationships between Athletic Identity and Achievement Behavior using
Expectancy-Value Model: Multigroup Analysis across Sport Type and Career. Kor J Sport Psychol 2012; 23(2): 181-96

Sim YK, Seo EC. Item Goodness-of-fit and Reality Acceptance of Challenge Scale for Elite Athletes. J Kor Soc
Wellness 2021; 16(1): 204-09

Gentry M, Owen SV. Secondary student perceptions of classroom quality: Instrumentation and differences between
advanced/honors and nonhonors classes. J Second Gift Educ 2004; 16(1): 20-9

Yang MH. The Relationship Between Autonomous Coaching Behavior and Deliberate Practice and Athlete
Satisfaction: The Mediating Role of Self-Determined Motivation. J Coach Dev 2015; 17(3): 77-91

Seo EC. Evidence of the Validity of the Triarchic Grit Scale of Taekwondo Athletes applying the Rasch Model. J World
Soc Taekwondo Cult 2020; 11(4): 225-40

Anderson JC, Gerbing DW. Structural equation modeling in practice: A review a recommended two-step approach.
Psychol Bull 1988; 103(3): 411-23

Shrout PE, Bolger N. Mediation in experimental and nonexperimental studies: new procedures and
recommendations. Psychol Method 2002; 7(4): 422-45

Macho S, Ledermann T. Estimating, testing, and comparing specific effects in structural equation models: The
phantom model approach. Psychol Method 2011; 16(1): 34-43

Dictionary of Sport and Exercise Science. Over 5,000 Terms Clearly Defined. London: A & B Black, 2006

Authors:

Snagil Lee: https://orcid.org/0009-0009-0478-0132
Young-Kyun Sim: https://orcid.org/0000-0001-8249-9121
Eun-Chul Sim:  https://orcid.org/0009-0006-4116-2083
Junsu Bae:  https://orcid.org/0000-0001-6464-7223
Jae-Pil, Seo:  https://orcid.org/0009-0003-4526-2020

Citation: Lee S, Sim YK, Seo EC, et al. Relationship between the expectancy value and grit of hand-to-hand
combat athletes in Korea: Multiple mediation of challenge and deliberate practice using the phantom model.
Arch Budo J Inn Agon 2025; 21: 105-119



https://orcid.org/0000-0000-0000-
https://orcid.org/0000-0000-0000-

