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Abstract  Movement competency supports efficient 

performance and safer sport participation by enabling 

controlled, symmetrical, and well-coordinated movement. 

Although the Movement Competency Screen (MCS) is 

widely used to evaluate fundamental movement patterns, 

evidence linking movement quality with psychological 

capacities such as mental toughness remains limited 

among adolescent martial arts athletes. This study 

examined the associations among movement competency, 

injury-prevention behavior, and mental toughness in 100 

male high school Pencak Silat athletes in Semarang, 

Indonesia. Athletes completed the MCS, the Injury 

Prevention Scale (IPS), and the Sports Mental Toughness 

Questionnaire (SMTQ). The IPS demonstrated strong 

content validity (Aiken’s V = 0.90) and good internal 

consistency (Cronbach’s α = 0.88). Two trained raters 

scored the MCS following calibration training, showing 

excellent inter-rater agreement (ICC = 0.92). Normality 

assumptions were supported (Kolmogorov–Smirnov and 

Shapiro–Wilk, p > 0.05); therefore, Pearson’s product–

moment correlations were applied. Movement 

competency was positively associated with 

injury-prevention behavior (r = 0.705, p < 0.001) and 

mental toughness (r = 0.690, p < 0.001), and 

injury-prevention behavior was strongly associated with 

mental toughness (r = 0.830, p < 0.001). Subscale 

analyses showed that movement competency correlated 

with IPS domains (warm-up: r = 0.41; protective 

equipment: r = 0.29; recovery: r = 0.38) and SMTQ 

domains (confidence: r = 0.47; constancy: r = 0.35; 

control: r = 0.33), while the strongest subscale association 

occurred between warm-up consistency and constancy (r 

= 0.48, p < 0.001). These findings indicate that higher 

movement competency tends to co-occur with stronger 

preventive routines and greater mental toughness in 

school-based Pencak Silat programs. Given the 

cross-sectional correlational design, the results should be 

interpreted as associational rather than causal.  
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1. Introduction 

Movement competency is widely recognized as a core 

foundation of athletic performance and long-term physical 

development [1]. It refers to the capability to execute 

fundamental movement patterns efficiently, symmetrically, 

and safely [2]. When movement competency is poor, 

athletes may rely on compensatory strategies and 

inefficient motor control, which can increase 

musculoskeletal strain and elevate injury vulnerability, 

particularly among youth athletes [3]. This concern is 

highly relevant in martial arts, where performance requires 

precise posture, balance, coordination, and rapid 

whole-body control; even small movement deficits can 

increase risk during repeated drills and high-intensity 

sparring [4]. 

Movement competency may also relate to psychological 

functioning. Athletes who consistently perform 

movements well often develop stronger confidence, 

self-efficacy, and perceived control—factors that can 

support mental toughness [5], [6]. Mental toughness is 

typically described as the ability to maintain focus, 

resilience, and confidence under pressure [7]. In martial 

arts, this attribute is crucial because athletes must combine 

technical precision with emotional regulation and 

sustained concentration in demanding competitive 

situations [8]. 

Screening tools such as the Movement Competency 

Screen (MCS) have gained popularity for profiling 

movement quality and identifying asymmetries or deficits 

that may compromise performance and safety [9], [10]. 

However, much of the existing literature emphasizes 

physical outcomes, and fewer studies address 

psychological correlates such as mental toughness, 

especially in adolescents and school sport settings. In 

addition, many studies have focused on adult or elite 

samples, leaving limited insight into how movement 

competency, prevention-related behavior, and 

psychological resilience interact among younger martial 

arts athletes [11], [12], [13], [14], [15]. 

In Indonesia, martial arts are widely practiced within 

school programs and competitive pathways [16]. 

Nevertheless, research that simultaneously examines 

movement competency, injury-prevention behavior, and 

mental toughness in this population remains scarce. 

Addressing this gap is important for designing 

athlete-centered training models that support safer 

participation and stronger readiness for performance 

challenges. Therefore, this study investigated the 

relationships among movement competency, 

injury-prevention behavior, and mental toughness in male 

high school martial arts athletes in Semarang, Indonesia. 

2. Materials and Methods 

2.1. Study Design 

A quantitative correlational design was used to assess 

the direction and strength of associations among movement 

competency, injury-prevention behavior, and mental 

toughness without manipulating participant conditions 

[17]. 

2.2. Participants 

This study involved 100 male high school Pencak Silat 

athletes (15–18 years) from Semarang, Indonesia. A total 

sampling approach was applied, recruiting athletes from 

school-based Pencak Silat programs and affiliated clubs. 

In this study, all participants practiced the same martial art 

(Pencak Silat); therefore, the sample composition by 

martial art type was homogeneous. 

Inclusion criteria were: (1) male athletes, (2) active 

participation in Pencak Silat training and competition for 

at least one year, and (3) free from current major 

musculoskeletal injury in the previous six months (i.e., 

injuries requiring surgical/medical management and/or 

causing time-loss from training/competition for more than 

four weeks). Minor injuries that did not meet this 

threshold were not used as exclusion criteria. 

2.3. Research Instrument 

Three instruments were administered under standardized 

conditions. Movement Competency Screen (MCS). 

Movement competency was assessed using the Movement 

Competency Screen (MCS) across five core tasks: squat, 

lunge, push, pull, and bend [18], [19]. All trials were 

video-recorded. Two raters with kinesiology training 

scored the MCS. Prior to data collection, raters completed 

calibration training using standardized scoring criteria, and 

inter-rater agreement in the present study was excellent 

(ICC = 0.92) 

Injury Prevention Scale (IPS). Injury-prevention 

behavior was measured using the Injury Prevention Scale 

(IPS), designed to capture three behavioral domains: 

preventive warm-up consistency, use of protective 

equipment, and recovery practices [20]. The IPS 

underwent expert review by three sport science experts. 

Content validity was quantified using Aiken’s V, 

indicating strong content validity (Aiken’s V = 0.90), and 

internal consistency in the current sample was good 

(Cronbach’s α = 0.88). Higher scores reflect stronger 

adherence to injury-prevention behavior. 

Sports Mental Toughness Questionnaire (SMTQ). 

Mental toughness was evaluated using the Sports Mental 

Toughness Questionnaire (SMTQ), comprising three 

subscales: confidence, constancy, and control [21].  

2.4. Data Collection Procedures 

Data collection was conducted in collaboration with 

school coaches in Semarang. Testing sessions were 

implemented in small groups under standardized 

conditions. Participants first received a brief explanation of 

the study procedures and completed demographic 
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information (age, training experience, and martial art type). 

The MCS was administered in a designated area with 

consistent equipment and space. Athletes performed each 

of the five movement tasks following standardized 

instructions and demonstrations. All trials were 

video-recorded for scoring verification. Two trained raters 

independently scored performance after completing 

calibration training. 

After the movement screening, participants completed 

the IPS and SMTQ questionnaires in a supervised 

classroom setting. Researchers ensured that instructions 

were understood, and questionnaires were checked for 

completeness before submission.  

2.5. Statistical Analysis 

Data were summarized using descriptive statistics (mean, 

standard deviation, range, and frequency/percentage where 

appropriate). Normality was examined using the 

Kolmogorov–Smirnov and Shapiro–Wilk tests. Because 

all variables met normality assumptions (p > 0.05), 

Pearson’s product–moment correlation (two-tailed) was 

used to test relationships among movement competency, 

injury-prevention behavior, and mental toughness. 

Correlation magnitude was interpreted using commonly 

applied thresholds (0.10–0.29 = small, 0.30–0.49 = 

moderate, ≥0.50 = strong). Analyses were conducted in 

SPSS with significance set at p < 0.05. 

3. Results 

Descriptive summaries for the study variables (N = 100) 

are shown in Table 1.  

Table 1.  Descriptive Statistics of Study Variables (N = 100) 

Variable Mean SD Range 

Movement Competency 49.2 4.4 38–63 

Injury-Prevention Behavior 93.1 7.8 72–104 

Mental Toughness 92.4 6.6 77–112 

Injury history data indicated that 68% of athletes 

experienced at least one minor injury in the previous six 

months. These injuries did not meet the study’s exclusion 

threshold for major injury (time-loss >4 weeks and/or 

requiring surgical/medical management). The most 

frequently reported injuries were muscle strains (30%), 

contusions (21%), and ankle sprains (16%). Athletes 

commonly relate these injuries to training overload and 

inadequate warm-up routines. 

 

Figure 1.  Distribution of reported minor injury types in the past six months (N = 100) 

Table 2.  Pearson Correlation Results (N = 100) 

Correlation Pearson’s r Sig. (2-tailed) Interpretation 

Movement Competency ↔ Injury-Prevention Behavior 0.705 p < 0.001 Strong positive 

Movement Competency ↔ Mental Toughness 0.690 p < 0.001 Strong positive 

Injury-Prevention Behavior ↔ Mental Toughness 0.830 p < 0.001 Very strong positive 
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Figure 1 illustrates the distribution of minor injury types 

reported over the previous six months. Muscle strains were 

the most frequently reported injury (30%), followed by 

contusions (21%) and ankle sprains (16%), while the 

remaining cases were classified as other injuries (33%). 

Normality testing using Kolmogorov–Smirnov and 

Shapiro–Wilk supported parametric assumptions (p > 0.05). 

Therefore, Pearson’s product–moment correlation analysis 

was conducted (Table 2). 

As seen from Figure 2, all relationships were positive 

and statistically significant. Athletes with higher 

movement competency tended to report stronger 

injury-prevention behavior and higher mental toughness. 

The strongest association was observed between 

injury-prevention behavior and mental toughness (r = 

0.830, p < 0.001), followed by movement competency 

with injury-prevention behavior (r = 0.705, p < 0.001) and 

movement competency with mental toughness (r = 0.690, 

p < 0.001).  

Subscale-level analyses are presented in Tables 3 and 

4. Movement competency (MCS total) was positively 

associated with all three injury-prevention behavior 

domains (warm-up consistency, protective equipment use, 

and recovery practices) and with all three mental 

toughness domains (confidence, constancy, and control). 

Injury-prevention behavior domains were also positively 

associated with mental toughness subscales, indicating 

that athletes reporting stronger preventive routines tended 

to report higher confidence, constancy, and control. 

 

Figure 2.  Correlation matrix (Pearson’s r) among movement competency, injury-prevention behavior, and mental toughness (N = 100) 

Table 3.  Subscale-level Pearson correlations between movement competency and IPS/SMTQ subscales (N = 100) 

Predictor 
IPS – 

Warm-up 

IPS – Protective 

equipment 

IPS – 

Recovery 

SMTQ – 

Confidence 

SMTQ – 

Constancy 

SMTQ – 

Control 

Movement Competency 

(MCS total) 

r = 0.41, p < 

0.001 
r = 0.29, p = 0.004 

r = 0.38, p < 

0.001 

r = 0.47, p < 

0.001 

r = 0.35, p = 

0.001 

r = 0.33, p = 

0.001 

Table 4.  Subscale-level Pearson correlations between movement competency and IPS/SMTQ subscales (N = 100) 

IPS subscale \ SMTQ subscale Confidence Constancy Control 

Warm-up consistency r = 0.44, p < 0.001 r = 0.48, p < 0.001 r = 0.36, p < 0.001 

Protective equipment r = 0.31, p = 0.002 r = 0.28, p = 0.005 r = 0.26, p = 0.009 

Recovery practices r = 0.39, p < 0.001 r = 0.34, p = 0.001 r = 0.42, p < 0.001 
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The strongest subscale association was observed 

between warm-up consistency and constancy (r = 0.48, p 

< 0.001), followed by movement competency and 

confidence (r = 0.47, p < 0.001). The weakest association 

was between protective equipment use and control (r = 

0.26, p = 0.009). Overall, all subscale correlations were 

positive and statistically significant. 

4. Discussion 

This study examined the associations among movement 

competency, injury-prevention behavior, and mental 

toughness in 100 male high school Pencak Silat athletes in 

Semarang. Overall, movement competency was positively 

associated with injury-prevention behavior and mental 

toughness, and injury-prevention behavior showed the 

strongest association with mental toughness. These 

findings suggest that better fundamental movement quality 

tends to co-occur with stronger preventive routines and 

higher psychological resilience within school-based 

Pencak Silat training contexts. Conceptually, 

higher-quality fundamental movement patterns reflect 

better neuromuscular control and foundational movement 

skill development, which are widely considered essential 

for safe and efficient sport participation and long-term 

athletic development [19], [22]. 

The positive association between movement 

competency and injury-prevention behavior indicates that 

athletes demonstrating better movement control and 

symmetry also tended to report more consistent 

prevention-related behaviors. From a practical standpoint, 

movement screening frameworks highlight that identifying 

fundamental movement deficits can help inform corrective 

strategies aimed at improving mobility, stability, and 

technique quality during training. In youth Pencak Silat, 

where repeated drills, stance transitions, and whole-body 

control are frequent, athletes with higher movement 

competency may be better positioned to engage with 

structured warm-ups and recovery habits that support safer 

training participation. 

Movement screening frameworks emphasize that 

assessing fundamental movement patterns can help 

identify deficits in mobility and stability that may be 

targeted through corrective strategies to support safer 

practice [23]. In addition, exercise-based injury-prevention 

programs (including standardized warm-up/neuromuscular 

routines) show clearer protective effects when athletes and 

teams actually adhere to the program as 

prescribed—highlighting why prevention-oriented 

behavior is a critical companion factor to movement 

quality [24], [25]. 

Movement competency was also positively associated 

with mental toughness. A plausible interpretation is that 

more proficient movement execution aligns with perceived 

competence and mastery experiences, which may relate to 

confidence and persistence during training and competition 

[22]. In Pencak Silat, athletes must combine technical 

precision with focus and emotional regulation; therefore, 

physical preparedness and psychological readiness may 

develop in parallel within structured school programs [26].  

Subscale-level analyses provide additional insight into 

how specific behavioral and psychological components 

align with movement competency. Movement competency 

showed positive associations with all three 

injury-prevention domains (warm-up consistency, 

protective equipment use, and recovery practices), with the 

strongest relationship observed for warm-up consistency 

and a comparatively weaker relationship for protective 

equipment use. This pattern is theoretically coherent 

because warm-up routines are directly embedded in daily 

practice and closely tied to readiness for executing 

complex movement patterns. In contrast, protective 

equipment compliance can be more situational and 

influenced by external factors such as availability, coach 

enforcement, and institutional rules rather than motor 

capability alone [24], [25].  

Similarly, movement competency demonstrated positive 

associations with all three mental toughness domains 

(confidence, constancy, and control), with the strongest 

association observed for confidence. This pattern is 

consistent with the idea that movement proficiency may 

align more closely with self-belief and perceived 

competence, whereas constancy and control may reflect 

broader self-regulatory and context-dependent processes. 

Notably, the strongest cross-construct subscale association 

was observed between warm-up consistency and constancy, 

suggesting that athletes who report more disciplined and 

consistent prevention routines also tend to report greater 

persistence and commitment in training. The weakest 

association (protective equipment use and control) further 

supports the notion that equipment use may be driven more 

by external constraints than by internal self-regulation 

alone [27], [28]. 

Injury history was included to describe the sample 

context and highlight common minor injury patterns 

reported during routine training. Because injury history 

was self-reported and not clinically verified, it was not 

modeled as a primary analytic predictor. Future studies 

should incorporate standardized injury surveillance 

methods to integrate injury outcomes more directly into 

statistical models and to examine whether movement 

competency and prevention behavior are associated with 

prospective injury risk over time. 

Importantly, because the present study used a 

cross-sectional correlational design, the findings should be 

interpreted as associational rather than causal. The sample 

was also restricted to male athletes from a single city and a 

single martial art (Pencak Silat), which may limit 

generalizability to female athletes, other martial arts 

disciplines, and different regions. Despite these limitations, 

the findings support the practical value of integrating 

movement screening, structured injury-prevention routines, 

and mental skills development within school-based Pencak 
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Silat programs. Future longitudinal and intervention 

studies with more diverse samples are recommended to test 

directionality and causal pathways [29]. 

5. Conclusions 

This study found significant positive associations among 

movement competency, injury-prevention behavior, and 

mental toughness in 100 male high school Pencak Silat 

athletes in Semarang, Indonesia. Athletes with higher 

movement competency tended to report more consistent 

injury-prevention routines and higher levels of mental 

toughness, while injury-prevention behavior showed the 

strongest association with mental toughness. At the 

subscale level, warm-up consistency was most strongly 

associated with constancy, and movement competency was 

most strongly associated with confidence, whereas 

protective equipment use showed comparatively weaker 

associations with mental toughness components. 

Given the cross-sectional correlational design, these 

findings should be interpreted as associational rather than 

causal. Practically, coaches and educators may consider 

integrating movement screening to identify movement 

deficits, embedding standardized prevention routines 

(warm-up, recovery, and appropriate equipment use) into 

daily training, and incorporating brief mental skills 

strategies to support confidence, persistence, and control 

during practice and competition. Future research should 

employ longitudinal or intervention-based designs, include 

female athletes, and expand to broader regions and martial 

arts disciplines to improve generalizability and to test 

causal pathways.  
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