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Abstract  This study examined whether a structured 

skill-based training program improves takedown and 

defense performance in beginner wrestlers compared with 

traditional training. Twenty-four novice male wrestlers 

(18–22 years) from an extracurricular university program 

were randomly allocated to an experimental group (n = 12) 

or a control group (n = 12). The experimental group 

completed a four-week progressive program grounded in 

motor-learning principles (technique decomposition, 

progressive drilling from blocked to variable practice, and 

feedback using coach cues and video replay). The control 

group continued the team’s routine training (general 

conditioning, repetitive drills, and live sparring) without a 

structured progression plan. Takedown and defense 

performances were assessed pre- and post-intervention 

using validated rubric-based tests scored independently by 

two certified coaches with video-supported review (ICC = 

0.87–0.91). Within-group changes were analyzed using 

paired t-tests, and between-group post-test differences 

were examined using Welch’s independent t-tests with 

Cohen’s d effect sizes. The experimental group showed 

large improvements in takedown and defense scores (both 

p < .001; very large effects), whereas the control group 

demonstrated smaller gains (p < .05). At post-test, the 

experimental group outperformed the control group for 

both outcomes (p < .001). These findings indicate that a 

structured, feedback-supported, and progressively 

designed skill-based approach is more effective than 

conventional repetitive training for accelerating 

foundational takedown and defense skill acquisition 

among novice wrestlers in a university setting. 

Keywords  Wrestling, Skill Acquisition, Takedown, 

Defense, Motor Learning 

1. Introduction

Wrestling is a physically and technically demanding

combat sport that requires athletes to integrate motor 

coordination, tactical awareness, and efficient movement 

patterns [1], [2]. Among the core skills essential for early 

development, takedown execution and defensive responses 

serve as foundational competencies that strongly influence 

competitive performance [3], [4]. However, beginner 

wrestlers frequently struggle with these skills due to 

limited motor proficiency, inadequate technical 

conditioning, and insufficient exposure to structured 

instructional methods [5], [6]. These challenges highlight 

the need for training approaches that are pedagogically 

grounded and systematically designed to facilitate early 

skill acquisition. 
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Skill-based training offers a framework rooted in motor 

learning principles, emphasizing deliberate practice, 

progression of difficulty, and the use of augmented 

feedback to shape technical execution [7], [8]. Prior studies 

in combat sports have demonstrated that structured skill 

development improves technical accuracy, 

decision-making, and tactical readiness among novice 

athletes (e.g., in judo, taekwondo, and Brazilian jiu-jitsu) 

[9], [10], [11]. Despite these advancements, research 

specifically applying a comprehensive skill-based 

approach to wrestling—particularly focusing on takedown 

and defense techniques for university-level 

beginners—remains scarce. This gap underscores the need 

for empirical evidence evaluating pedagogically oriented 

training interventions in collegiate wrestling contexts. 

At Universitas Negeri Medan, the extracurricular 

wrestling program functions as an entry-level pathway for 

students to acquire fundamental skills. However, the 

current training environment primarily utilizes generalized 

drills and repetitive conditioning without a sequenced 

progression or targeted feedback, which may limit 

technical development among novice participants. 

Implementing a structured skill-based training program 

may offer a more effective and developmentally 

appropriate pathway for improving foundational wrestling 

competencies. 

Therefore, the present study aims to examine the 

effectiveness of a structured skill-based training approach 

in enhancing takedown and defense performance among 

beginner wrestlers. Using a two-group experimental design, 

this research compares athletes receiving the structured 

intervention against those undergoing traditional training 

methods. It is hypothesized that wrestlers in the skill-based 

training group will demonstrate significantly greater 

improvements in both takedown and defense techniques 

compared with those in the control group. 

2. Materials and Methods 

2.1. Study Design 

A two-group experimental design was used, involving 

an experimental group [12] that received a structured 

skill-based training program and a control group that 

followed traditional wrestling drills. Pre- and post-tests 

were administered to evaluate improvements in takedown 

and defense techniques. The intervention lasted four weeks 

with three sessions per week, each lasting 60 minutes. 

2.2. Participants 

Participants in this study were 24 beginner wrestlers 

enrolled in the extracurricular wrestling program at 

Universitas Negeri Medan. Using random assignment, 

raters were not involved in daily training; videos were 

anonymized; complete blinding was not always feasible. 

They were divided into two groups: the experimental 

group (n = 12), which received the skill-based training 

intervention, and the control group (n = 12), which 

continued to participate in regular wrestling training 

without structured skill progression. The inclusion criteria 

required participants to be male athletes aged 18–22 years, 

actively enrolled in the wrestling extracurricular program, 

and classified as beginners based on coach assessment. 

Athletes were excluded if they had an injury, any medical 

restriction, or previous competitive wrestling experience. 

All participants provided informed consent prior to the 

study, and all research procedures complied with 

established ethical standards for human subject research. 

The sample size was determined a priori based on 

feasibility within the extracurricular program and a power 

analysis conducted using G*Power 3.1. Assuming a large 

expected between-group effect (d = 1.20) for 

technique-based interventions in novice athletes, a 

two-tailed independent t-test (α = 0.05, power = 0.80) 

indicated that at least 24 participants (12 per group) were 

required. Therefore, the recruited sample (N = 24) was 

considered adequate for detecting practically meaningful 

effects in this short-term training study [13]. 

2.3. Instruments and Procedures 

The instruments used in this study consisted of three 

primary components. The Takedown Skill Test evaluated 

accuracy, execution time, grip technique, stance stability, 

and overall movement efficiency using a five-item rubric 

scored independently by two certified wrestling coaches. 

The Defense Technique Test measured reaction speed, 

defensive posture, sprawl effectiveness, 

counter-movement, and timing, also using a validated 

scoring rubric to ensure objective assessment. To 

strengthen scoring accuracy, a video-based performance 

analysis procedure allowed evaluators to review each 

performance in slow motion. Inter-rater reliability for both 

tests demonstrated strong consistency, with ICC values 

ranging from 0.87 to 0.91. 

The procedures began with a pre-test, in which both the 

experimental and control groups completed takedown and 

defense skill assessments administered by expert 

evaluators. The intervention program then commenced, 

with the experimental group receiving a structured 

Skill-Based Training Approach. This program consisted of 

fundamental movement drills such as stance, footwork, and 

balance; detailed technique breakdown sessions covering 

takedown entry, penetration steps, and body positioning; 

and progressive drills advancing from blocked to variable 

and situational practice. Feedback-based learning was 

emphasized through coach feedback, peer observation, and 

video playback. Defensive mechanics—including sprawl 

technique, head and hand defense, and 

counterattacks—were also systematically trained. Each 

training session followed a consistent structure: 10 minutes 

of warm-up, 10 minutes of skill instruction and 
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demonstration, 30 minutes of progressive drilling, and 10 

minutes dedicated to feedback and correction. 

The control group followed the program’s routine 

training structure (three 60-min sessions/week) led by the 

same coaching staff. Sessions typically included: (1) 10–15 

min general warm-up and mobility; (2) 15–20 min general 

strength and conditioning (calisthenics, partner carries, 

core work, and short sprints); (3) 15–20 min repetitive 

technique drilling (e.g., penetration steps, basic 

single/double-leg entries, sprawls) performed in a largely 

blocked and repetitive format; and (4) 10–15 min live 

sparring or situational wrestling. While athletes practiced 

common techniques, the control program did not apply a 

written progression plan, structured variability, or 

systematic video-based feedback, and technical corrections 

were provided ad hoc during practice. 

2.4. Statistical Analysis 

Descriptive statistics (mean ± SD) were calculated. A 

paired sample t-test was used to determine pre–post 

improvements within groups, while an independent sample 

t-test compared post-test differences between groups.

Effect sizes (Cohen’s d) were included to determine the

magnitude of the intervention’s impact. Significance was

set at p < 0.05.

3. Results

3.1. Participant Flow and Baseline Characteristics 

A total of 24 students were enrolled in the study, all of 

whom met the inclusion criteria and none were excluded 

due to injury or prior competitive wrestling experience. 

Participants were randomly assigned to the Experimental 

Group (n = 12), which received the skill-based training 

intervention, or the Control Group (n = 12), which 

followed traditional training. All participants completed 

the four-week intervention along with both the pre-test 

and post-test assessments, resulting in no loss to 

follow-up. 

Baseline demographic and technical skill scores were 

comparable between groups, as shown in Table 1. No 

statistically significant differences were observed on any 

pre-test measures, indicating that both groups started from 

similar levels prior to the intervention. 

Table 1.  Baseline Characteristics 

Characteristic 
Experimental 

(n = 12) 

Control 

(n = 12) 

Age, mean ± SD (years) 19.8 ± 1.2 20.1 ± 1.3 

Body weight, mean ± SD (kg) 69.3 ± 6.8 70.1 ± 7.2 

Height, mean ± SD (cm) 173.5 ± 5.9 174.1 ± 6.5 

Baseline takedown score (max 25) 11.3 ± 1.8 11.6 ± 1.9 

Baseline defense score (max 25) 10.8 ± 1.7 11.0 ± 1.6 

3.2. Inter-Rater Reliability and Assumption Testing 

Inter-rater reliability and assumption testing were 

conducted to ensure the accuracy and validity of the 

analytical procedures. The Takedown Skill Test and 

Defense Technique Test demonstrated strong inter-rater 

reliability, with intraclass correlation coefficients (ICC) 

ranging from 0.87 to 0.91, indicating highly consistent 

scoring between the two certified wrestling coaches who 

independently evaluated all performance videos.  

Prior to conducting inferential analyses, statistical 

assumptions were examined. Shapiro–Wilk tests 

confirmed that all pre-test and post-test scores were 

normally distributed (p > 0.05), while Levene’s tests 

verified homogeneity of variances between groups for all 

post-test variables (p > 0.05). With these assumptions 

satisfied, the data met the requirements for parametric 

testing; therefore, paired-sample t-tests and 

independent-sample (Welch’s) t-tests were employed for 

subsequent analyses. 

3.3. Descriptive Results for Pre-Test and Post-Test 

Scores 

Descriptive statistics for takedown and defense 

performance scores are presented in Table 2. Both groups 

improved from pre-test to post-test; however, the 

Experimental Group demonstrated substantially greater 

gains on both performance indicators compared to the 

Control Group. Improvements in the Experimental Group 

ranged from +8.4 to +8.8 points, whereas the Control 

Group improved more modestly (+2.7 to +2.8 points). 

These descriptive patterns suggest that the skill-based 

training program had a considerably stronger impact on 

both takedown execution and defensive proficiency 

compared to traditional training. 

Table 2.  Mean (± SD) Pre-Test and Post-Test Scores for Takedown and Defense Performance 

Variable Group Pre-test (mean ± SD) Post-test (mean ± SD) Change (Δ mean) 

Takedown Experimental (n = 12) 11.3 ± 1.8 20.1 ± 2.2 +8.8

Control (n = 12) 11.6 ± 1.9 14.3 ± 2.0 +2.7

Defense Experimental (n = 12) 10.8 ± 1.7 19.2 ± 2.1 +8.4

Control (n = 12) 11.0 ± 1.6 13.8 ± 2.3 +2.8
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3.4. Within-Group Comparisons (Paired t-Tests) 

Paired-sample t-tests revealed significant improvements 

in both groups from pre-test to post-test; however, the 

magnitude of improvement in the Experimental Group 

was markedly larger.  

In the Experimental Group, takedown performance 

improved significantly, t(11) = 8.49, p = 0.000004, with a 

very large effect size (Cohen’s d = 2.45). Defense 

performance also increased substantially, t(11) = 14.98, p 

< 0.00000001, with an exceptionally large effect size (d = 

4.33). These results indicate substantial technical 

progression attributable to the skill-based training 

intervention.  

In contrast, the Control Group demonstrated smaller yet 

statistically significant improvements. Takedown 

performance increased with a moderate-to-large effect 

size, t(11) = 3.11, p = 0.0099, d = 0.90. Defense 

performance also improved, t(11) = 2.85, p = 0.0158, d = 

0.82. Although these results indicate progress through 

traditional training, the magnitude of change was far less 

pronounced than in the Experimental Group. These results 

have been shown in Figure 1 and Figure 2. 

3.5. Between-Group Comparisons at Post-Test 

(Independent t-Tests) 

Independent-sample Welch’s t-tests showed that the 

Experimental Group significantly outperformed the 

Control Group on both takedown and defense scores at 

post-test. 

For takedown performance, the Experimental Group 

achieved significantly higher scores than the Control 

Group, t ≈ 6.27, p = 0.0000030, with a very large effect size 

(Cohen’s d = 2.56). Similarly, defense performance was 

significantly higher in the Experimental Group, t ≈ 8.22, p 

= 0.000000043, with an even larger effect size (d = 3.35). 

Together, these findings indicate that the skill-based 

training program led not only to significant within-group 

improvements but also to substantial between-group 

differences favoring the Experimental Group. It can be 

seen in Table 3. 

 

Figure 1.  Takedown Performance 

 

Figure 2.  Defense Performance 
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Table 3.  Summary of Inferential Statistics 

Test Statistic df (approx.) p-value Cohen’s d Interpretation 

Takedown (Experimental pre→post) t = 8.49 11 0.000004 2.45 Highly significant; very large effect 

Takedown (Control pre→post) t = 3.11 11 0.0099 0.90 Significant; large effect 

Takedown (Exp vs Ctrl post) t = 6.27 ≈21.24 0.0000030 2.56 Highly significant; very large effect 

Defense (Experimental pre→post) t = 14.98 11 <0.00000001 4.33 Highly significant; extremely large effect 

Defense (Control pre→post) t = 2.85 11 0.0158 0.82 Significant; moderate–large effect 

Defense (Exp vs Ctrl post) t = 8.22 ≈21.64 0.000000043 3.35 Highly significant; very large effect 

 

4. Discussion 

The present findings show that a structured, progressive, 

and feedback-supported skill-based program produced 

substantially greater improvements in takedown and 

defense performance than routine training in novice 

wrestlers. Rather than merely increasing training exposure, 

the intervention emphasized how practice was 

organized—decomposing key phases of takedown entry 

and finishing, systematically progressing task difficulty, 

and integrating variability and augmented feedback. Such 

practice design is consistent with established 

motor-learning principles, suggesting that early-stage 

learners benefit from structured progression and 

high-quality feedback to stabilize coordination patterns 

before adapting them under variable constraints. 

Wrestling-specific evidence further supports the 

importance of technical quality and efficient mechanics in 

takedown execution. For example, biomechanical work on 

double-leg attacks highlights the relevance of whole-body 

coordination and movement execution characteristics that 

distinguish performance levels, reinforcing why targeted 

technical instruction and repeated quality repetitions may 

accelerate improvement in foundational attacks [14]. In 

addition, match analysis studies indicate that successful 

wrestling performance is strongly shaped by technical–

tactical effectiveness, underlining the value of training 

approaches that develop reliable attacks and defensive 

responses under realistic situational demands [15], [16].  

From a practical coaching perspective, the key 

implication is that novice wrestling programs should 

prioritize a planned progression (from stable mechanics to 

controlled opposition and situational work) and integrate 

consistent feedback loops (coach cues, peer observation, 

and short video review). This approach may be particularly 

beneficial in extracurricular or collegiate entry pathways 

where athletes often start with heterogeneous movement 

competence and limited wrestling experience. 

The strong gains in the experimental group—takedown 

performance (d = 2.45) and defense performance (d = 4.33) 

from pre-test to post-test—can be attributed to several key 

components of the intervention. First, breaking complex 

movements into fundamental elements likely helped 

athletes master essential mechanics more efficiently. 

Second, the planned progression from blocked to variable 

and situational practice may have enhanced adaptability 

under opponent-driven constraints, which is critical for 

both takedown execution and defensive reactions. Third, 

augmented feedback—particularly coach-guided cues 

supported by brief video replay—likely strengthened error 

detection and accelerated technique correction. Consistent 

with these within-group effects, post-test comparisons also 

showed very large between-group differences favoring the 

experimental group for both takedown (d = 2.56) and 

defense (d = 3.35), reinforcing the practical value of a 

structured, feedback-driven progression for novice 

wrestlers. 

Second, the intervention’s progression from blocked to 

variable and situational practice likely enhanced 

adaptability and transfer. In motor learning, practice 

variability and contextual interference are widely 

associated with better retention and transfer because 

learners must repeatedly reconstruct motor solutions under 

changing task constraints rather than repeating the same 

movement in a fixed pattern [17].  

For novice combat-sport athletes, this structure is 

especially relevant because defensive success depends on 

perceiving and responding to opponent-driven variability 

(timing, distance, level change, and angle). Therefore, 

systematically increasing variability (from controlled 

entries to live/situational cues) may explain the larger 

improvements in defensive performance observed in the 

experimental group [15]. 

Third, augmented feedback—particularly short video 

replay—may have strengthened error detection and 

accelerated technique correction. Evidence from 

systematic reviews indicates that video-based visual 

feedback can improve motor learning outcomes compared 

with verbal feedback alone, especially when feedback is 

targeted and time-efficient [18].  

In grappling-style skill learning, action 

observation/video-based methods have also been used to 

improve the acquisition of complex techniques. Notably, 

recent work examining combined action observation and 

motor imagery for a takedown skill (ankle pick) in novice 

learners supports the potential value of video-modeling 

approaches for takedown learning [19]. 

Accordingly, the present study’s use of slow-motion 
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review and coach-guided cues likely helped athletes 

identify key technical errors (entry angle, posture, 

penetration step, and sprawl timing) and implement 

corrections more consistently across sessions [14], [18]. 

5. Conclusions 

This study demonstrated that a structured skill-based 

training approach is significantly more effective than 

traditional wrestling drills in improving takedown and 

defense performance among beginner wrestlers in a 

university extracurricular program. Over a four-week 

intervention, the experimental group exhibited large and 

meaningful gains in technical execution, reaction timing, 

movement efficiency, and defensive responsiveness, 

whereas the control group showed only modest 

improvements. These findings confirm that beginner 

athletes benefit most from training environments that 

emphasize progressive skill development, technique 

breakdown, variable practice, and feedback-supported 

learning. 

The results highlight the value of applying 

motor-learning principles within wrestling instruction, 

particularly for novice populations who require guided 

progression and focused technical refinement. Integrating 

video-assisted feedback, structured drilling sequences, and 

situational practice proved especially effective in 

accelerating skill acquisition. For coaches and sport 

educators, this study underscores the need to shift from 

traditional, repetitive training methods toward more 

pedagogically grounded approaches that systematically 

build essential wrestling competencies. 

Overall, this research contributes meaningful evidence 

to the growing body of literature advocating skill-centered 

training models in combat sports. Implementing such an 

approach in university-level extracurricular programs can 

enhance athlete development, improve technical 

proficiency, and better prepare beginner wrestlers for more 

advanced levels of training and competition. 

This study has limitations. First, the sample size was 

relatively small and drawn from a single university 

extracurricular program, which may limit generalizability. 

Second, the intervention lasted only four weeks; therefore, 

conclusions primarily reflect short-term performance 

changes rather than long-term learning. Third, retention or 

transfer testing was not conducted; future studies should 

include follow-up tests (e.g., 4–8 weeks post-intervention) 

and competitive performance indicators. Finally, although 

rubric-based scoring was supported by video review and 

high inter-rater reliability, fully blinded assessment may 

not be feasible in applied team settings. 
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