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Abstract 

This study aimed to determine: (1) the difference in the effects between static 
and dynamic core training programs on soccer skills, (2) the difference in soccer 
skills between athletes with high and low motor performance, and (3) the 
interaction between training programs and motor performance on soccer skills. 
This study employed an experimental method with a 2 × 2 factorial design. The 
population consisted of 27 male players from SSB Watuska Surakarta, with a 
sample of 24 players selected using purposive sampling and grouped based on 
the extreme groups design principle. The research instruments included motor 
performance tests and soccer skill tests, which were standardized using T-scores. 
Data analysis was conducted using a two-way ANOVA test with a significance 
level of α = 0.05, followed by pairwise comparison tests. The results showed 
that: (1) there was no significant difference in the effect between static and 
dynamic core training programs on soccer skills (p = 0.627 > 0.05), with a small 
effect size (η² = 0.012); (2) there was a significant difference between players with 
high and low motor performance (p = 0.023 < 0.05), with a large effect size (η² = 
0.234), where the low motor performance group demonstrated substantially 
greater improvement in soccer skills compared to the high motor performance 
group; and (3) there was no significant interaction between training program 
and motor performance level on soccer skills (p = 0.706 > 0.05). The conclusion 
of this study indicates that the effectiveness of core training is more influenced 
by the individual’s initial motor performance capacity rather than the type of 
training method. Core training is highly effective for players with stability 
deficits (low motor performance), but it must be applied carefully in players 
with high motor performance to avoid overload, which may lead to increased 
muscle stiffness and reduced movement elasticity. 
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PENDAHULUAN 

Soccer is one of the most popular sports worldwide and requires optimal 
mastery of fundamental technical skills to achieve competitive performance. (Aulia & 
M., 2020; Larsen et al., 2023; Zimba & Gasparyan, 2021) emphasized that technical, 
physical, and psychological components are key determinants that differentiate 
performance levels among soccer players. Similarly, (Vaz et al., 2019; Wea, 2020; J. 
Zhang et al., 2025)) identified technical skill proficiency as a primary discriminating 
factor in elite talent identification. Fundamental technical abilities such as ball control, 
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passing, and shooting are not merely aesthetic components but represent essential 
functional skills necessary to maintain ball possession, execute tactical strategies, and 
achieve competitive success. To perform these technical actions effectively, players 
must possess adequate physical capacity, as soccer involves high-intensity, explosive, 
and multidirectional movements. Muscular strength is considered a critical factor 
influencing athletic performance, as movement efficiency with or without the ball 
depends on the optimal interaction between muscular strength, speed, and 
neuromuscular coordination (Forthomme et al., 2005; Jurić et al., 2023; Lahoz et al., 
2025; Song et al., 2024) 

In recent years, core training has become an essential component of athletic 
conditioning programs due to its central role in the biological motor chain. The core 
musculature functions as a kinetic link that facilitates force transmission between the 
upper and lower extremities, enhances movement efficiency, and minimizes energy 
loss during dynamic movements (Carsamer, 2016; Chen & Zhang, 2025; Malwanage et 
al., 2022). Adequate core stability enables athletes to maintain postural control, 
improve balance, and enhance movement precision during sport-specific actions  
(Borzucka et al., 2020; Morris et al., 2021; Zahno, 2024). Furthermore, systematic 
reviews have demonstrated that core training improves athletic performance variables, 
including balance, coordination, agility, and sport-specific skill performance (Aidar et 
al., 2022; Kellmann, 2010; Kidokoro et al., 2023). 

Core training can generally be classified into two primary categories: static core 
training and dynamic core training. Static core training, such as plank exercises, 
involves isometric contractions that improve muscular endurance and postural 
stability, whereas dynamic core training, such as crunches and mountain climbers, 
involves concentric and eccentric contractions that enhance functional strength and 
neuromuscular coordination (Bank et al., 2022; Plotkin et al., 2022; Sánchez Pastor et 
al., 2023). Previous studies have reported that both static and dynamic core training 
improve motor performance and balance. However, several studies suggest that 
dynamic core training may produce greater improvements in sport-specific skills 
because it more closely resembles functional movement patterns encountered in sports 
(Bunnell & Stratton, 2024; Majewska et al., 2022; Zhao et al., 2026). Despite these 
findings, the comparative effectiveness of static and dynamic core training in 
improving soccer-specific technical skills remains inconclusive, particularly when 
individual motor performance differences are considered. 

In addition to training programs, athletic performance is strongly influenced by 
individual motor performance capacity, including strength, speed, endurance, agility, 
and coordination. Motor performance has been widely recognized as a key 
determinant of soccer performance and talent identification (Latorre Román et al., 
2025; Romero-Martínez et al., 2025; Smits-Engelsman et al., 2025; Unger et al., 2024). 
Players with superior motor performance tend to demonstrate better technical 
execution, decision-making ability, and tactical efficiency during matches (Doe-Asinyo 
& Smits-Engelsman, 2021; Hohmann et al., 2025; Patti et al., 2025; Yang et al., 2025). 
Motor performance enhances neuromuscular efficiency, allowing athletes to execute 
technical skills with greater precision and consistency. Moreover, neuromuscular 
adaptation theory suggests that athletes with lower initial physical capacity may 
experience greater relative improvements following training interventions due to 
greater adaptive potential (Aslam et al., 2025; Melin et al., 2019; Sánchez Pastor et al., 
2023; Xu et al., 2025). 

Although previous studies have demonstrated the benefits of core training, most 
research has focused on its general effects on performance without considering motor 
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performance level as a moderating factor. Consequently, there remains a significant 
research gap regarding how individual motor performance capacity influences the 
effectiveness of different core training methods in improving soccer skills. 
Understanding this relationship is essential for optimizing training programs and 
ensuring that training interventions are tailored to individual athlete characteristics. 

Therefore, this study aims to examine the differences in the effects of static and 
dynamic core training programs on soccer skills based on motor performance level. 
Specifically, this study investigates (1) the difference in effectiveness between static 
and dynamic core training programs, (2) the differences in soccer skills between 
athletes with high and low motor performance, and (3) the interaction effect between 
training program type and motor performance level on soccer skill development. The 
findings of this study are expected to provide important theoretical and practical 
contributions to sports training science, particularly in developing individualized 
training programs to optimize soccer performance. 
 
METHOD 
Research Design 
This study employed an experimental method using a 2 × 2 factorial design to examine 
the effects of the training program (static vs. dynamic core training) and motor 
performance level (high vs. low) on soccer skills. This design allows simultaneous 
investigation of the main effects and interaction effects between the independent 
variables and the dependent variable (Sudjana, 2014). 
Participants 
The sample consisted of 24 male youth soccer players from SSB Watuska Surakarta 
(mean age: 14.63 ± 0.71 years; body weight: 48.33 ± 10.77 kg; height: 1.62 ± 0.08 m), 
selected using purposive sampling. Participants were classified into high and low 
motor performance groups using the extreme groups design method (Kelley, 1939), 
excluding three middle-ranked participants to maximize group contrast. Each group 
consisted of 12 participants, with balanced allocation into four experimental cells (n = 6 
per group) to ensure statistical robustness (Miller, 2010). Group assignment was 
conducted using ordinal pairing to ensure comparable baseline ability across groups. 
Procedure 
The study was conducted over eight weeks, with training sessions performed three 
times per week (24 sessions total). Prior to the intervention, participants completed 
motor performance assessments and a soccer skill pre-test. The training program 
consisted of core exercises performed at 40–60% repetition maximum, with 15–30 
repetitions, 3–5 sets, and 60 seconds of rest between sets (Kerksick et al., 2018). 
The static core training group performed isometric exercises, including ball twists, 
prone plank, side plank, and V-leg raise  (Terol-Sanchis et al., 2021). The dynamic core 
training group performed concentric and eccentric exercises, including crunches, 
squats, push-up plank, and mountain climbers (James et al., 2021). Following the 
intervention, participants completed a post-test to measure improvement in soccer 
skills. 
Instruments 
Motor performance was assessed using standardized tests, including the Multi-stage 
Fitness Test (endurance), Running-based Anaerobic Sprint Test (RAST) (anaerobic 
capacity), 30-meter sprint test (speed), T-test (agility), and squat test (strength) (Sibbick 
et al., 2024). Soccer skills were evaluated using eight standardized skill tests developed 
by Rosch et al. (2000), including juggling, passing, dribbling, heading, and shooting. 
Data Analysis 
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Raw data were converted into standardized scores (Z-scores and T-scores) to ensure 
comparability across different measurement units (Miller, 2010). Data analysis was 
conducted using SPSS version 25.0. Preliminary analyses included Shapiro–Wilk 
normality tests and Levene’s homogeneity tests, which confirmed that all data met 
parametric assumptions (p > 0.05). 
Hypothesis testing was performed using Two-Way ANOVA on gain scores to examine 
the main and interaction effects of the independent variables. When significant 
differences were found, Bonferroni-adjusted pairwise comparisons were conducted to 
identify specific group differences. Effect size was calculated using Partial Eta Squared 
(η²) and interpreted according to Cohen’s (1988) criteria: small (η² = 0.01), medium (η² 
= 0.06), and large (η² = 0.14). 

. 
RESULT AND DISCUSSION  
Description Data 

Table 1. Descriptive Statistics of Soccer Skills Based on Training Program and Motor 
Performance Level 

Training 
Program 

Motor 
Performance 
Level 

Pre-Test Score 
(Mean ± SD) 

Post-Test Score 
(Mean ± SD) 

Gain Score 
(Mean ± SD) 

Static Core 
Training 

High Motor 
Performance 

495.31 ± 19.32 472.57 ± 54.30 -22.74 ± 49.83 

Low Motor 
Performance 

358.58 ± 22.62 372.61 ± 36.08 14.03 ± 36.37 

Dynamic Core 
Training 

High Motor 
Performance 

438.66 ± 11.76 417.89 ± 30.81 -20.76 ± 29.06 

Low Motor 
Performance 

307.46 ± 22.64 336.92 ± 40.16 29.47 ± 52.89 

 
Based on the data presented in Table 4.1, subjects with high motor performance 

levels showed a decreasing trend in performance following the core training 
intervention. In the static core training group, the mean score decreased from 495.3 to 
472.6. Similarly, in the dynamic core training group, the mean score declined from 
438.5 to 417.8. This condition is reflected in the negative gain score values, indicating 
that the additional core training load in athletes with already well-developed motor 
performance may have had an unfavorable effect on the movement mechanics 
underlying their soccer skills. 

In contrast, subjects with low motor performance levels responded positively to 
the core training program. In the static core training group, the mean score increased 
from 358.6 to 372.6. The dynamic core training group demonstrated the most 
substantial improvement, with mean scores increasing from 307.5 to 336.9. These 
findings indicate that athletes with low motor performance responded more favorably 
to core training interventions. The greatest improvement observed in the dynamic 
training group suggests that dynamic core training may be more effective than static 
training in enhancing soccer skills among athletes with lower motor performance or 
developmental-level players. To provide a clearer visual representation of the 
magnitude of improvement and decline in soccer skill scores across each treatment 
group, the mean gain score data are presented in the form of a histogram in Figure 1. 
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Figure 1. Histogram of Mean Gain Scores of Soccer Skills Across Treatment 

Groups 
 
Figure 1 further illustrates the differences in treatment effectiveness across 

groups. Visually, the gain score bars for both high motor performance groups show a 
downward (negative) trend, indicating a decline in performance. The static core 
training group showed an average decrease of −22.7, while the dynamic core training 
group experienced a decrease of −20.8. These findings suggest that for subjects with 
high motor performance capacity, the implementation of core training programs may 
have negatively affected their soccer skill performance. In contrast, the gain score bars 
for both low motor performance groups show an upward (positive) trend, with the 
dynamic core training group demonstrating the highest increase among all groups. The 
static core training group showed an average improvement of 14.0, whereas the 
dynamic core training group demonstrated the greatest improvement, with a mean 
increase of 29.5. These results indicate that core training, particularly dynamic core 
training, is highly effective in improving soccer skills among players with low motor 
performance capacity. 

Although the visualization in Figure 1 provides a clear representation of 
treatment effects, the substantial improvement observed in the dynamic core training–
low motor performance group suggests a strong synergy between dynamic stability 
training and neuromuscular coordination adaptation in developing athletes. 
Conversely, the negative trend observed in the high motor performance groups may be 
attributed to muscle fatigue or a performance ceiling effect. Additional core training 
load in athletes with already developed motor performance may interfere with sport-
specific movement mechanics, thereby reducing movement efficiency and technical 
precision. 
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Two-Way ANOVA Test 

Table 2. Summary of Two-Way ANOVA Results 

Source 
Type III Sum 
of Squares 

df Mean Square F Sig. 
Partial Eta 
Squared 

Training_Program 454.730 1 454.730 0.244 0.627 0.012 

Performance_Motorik 11353.668 1 11353.668 6.099 0.023 0.234 

Training_Program * 
Performance_Motorik 

271.903 1 271.903 0.146 0.706 0.007 

 
Based on Table 2, the results can be interpreted as follows. 

1. Effect of Static and Dynamic Core Training Programs on Soccer Skills 
The Training Program row examines whether there is a significant difference in 

effectiveness between static and dynamic core training programs, regardless of motor 
performance level. The Type III Sum of Squares value of 454.730 represents the amount 
of variance in soccer skill scores attributable to differences between the training 
programs. The Mean Square value of 454.730 reflects the average variance per degree 
of freedom (df = 1). The F-value of 0.244 indicates a very small ratio between the 
variance explained by the training program and the error variance, suggesting minimal 
differences between the two training methods. Furthermore, the significance value of 
0.627 (p > 0.05) indicates that there is no statistically significant difference between 
static and dynamic core training programs in improving soccer skills. The Partial Eta 
Squared value of 0.012 indicates that the training program accounts for only 1.2% of 
the variance in soccer skill improvement, which is classified as a small effect size. This 
finding suggests that both static and dynamic core training methods produce 
comparable effects on soccer skill performance. 
2. Effect of Motor Performance Level on Soccer Skills 

The Motor Performance row examines whether there is a significant difference 
in soccer skill improvement between players with high and low motor performance 
levels, regardless of the training program. The Type III Sum of Squares value of 
11,353.668 indicates a substantial proportion of variance in soccer skill scores explained 
by differences in motor performance level. The Mean Square value of 11,353.668 
reflects the average variance attributed to motor performance. The F-value of 6.099 
indicates a meaningful difference between the two motor performance groups. The 
significance value of 0.023 (p < 0.05) confirms that motor performance level has a 
statistically significant effect on soccer skill improvement. The Partial Eta Squared 
value of 0.234 indicates that motor performance level accounts for 23.4% of the 
variance in skill improvement, which represents a large effect size. This finding 
demonstrates that motor performance level is a major determinant of training 
effectiveness. 
3. Interaction Effect Between Training Program and Motor Performance 

The interaction row (Training Program × Motor Performance) examines 
whether the effectiveness of the training program depends on the athlete’s motor 
performance level. The Type III Sum of Squares value of 271.903 represents the 
variance explained by the interaction between training program and motor 
performance level. The Mean Square value of 271.903 reflects the average variance 
attributed to this interaction effect. The F-value of 0.146 indicates a very weak 
interaction effect. The significance value of 0.706 (p > 0.05) confirms that there is no 
statistically significant interaction between training program type and motor 
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performance level in influencing soccer skills. The Partial Eta Squared value of 0.007 
indicates that the interaction accounts for only 0.7% of the total variance, which is 
considered a negligible effect size. 

Although the histogram in Figure 1 visually suggests different trends between 
high motor performance groups (declining performance) and low motor performance 
groups (improving performance), the statistical analysis confirms that motor 
performance level (23.4%) is a substantially more influential factor than the type of 
training program. The absence of a significant interaction effect is further illustrated in 
the profile plot shown in Figure 2, which demonstrates that the effectiveness of core 
training does not significantly depend on motor performance level, but rather reflects a 
consistent pattern across groups. 

 
Figure 2. Profile Plot of the Interaction Between Training Program and Motor 

Performance 
Figure 2 illustrates parallel lines between the high motor performance group 

(blue line) and the low motor performance group (green line). Statistically, the absence 
of line intersection confirms that there is no significant interaction between the training 
program and motor performance level. The green line (low motor performance group) 
is positioned above the zero line, indicating an improvement in soccer skill scores, 
whereas the blue line (high motor performance group) lies below the zero line, 
indicating a decline in performance. These findings suggest that motor performance 
capacity exerts a more consistent and dominant influence on gain score outcomes than 
the type of training program. Both lines exhibit nearly identical slopes when 
transitioning from static to dynamic core training. This pattern indicates that dynamic 
core training tends to produce marginally better outcomes at both motor performance 
levels. However, these differences are not substantial enough to generate a statistically 
significant interaction effect. 
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Pairwise Comparison Test 
Following the Two-Way ANOVA analysis, further analysis was conducted 

using pairwise comparisons to examine the main effects and interaction effects 
between variables in greater detail. The results of this analysis are presented in the 
following table. 

Table 3. Comparison of the Main Effects of Training Program 

(I) 
Training_Program 

(J) 
Training_Program 

Mean 
Difference 
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval for 
Difference 

Lower 
Bound 

Upper 
Bound 

Static Core 
Training 

Dynamic Core 
Training 

-8.706 17.615 .627 -45.449 28.038 

Dynamic Core 
Training 

Static Core 
Training 

8.706 17.615 .627 -28.038 45.449 

Based on Table 3, which compares the training programs, the significance value 
was 0.627 (p > 0.05). This result indicates that there is no statistically significant 
difference between static core training and dynamic core training in improving soccer 
skills. Both training methods produced relatively comparable effects when considered 
independently. The standard error value of 17.615 reflects the variability in estimating 
the mean difference between the two training programs. This consistent value, which is 
also observed in the motor performance analysis, indicates the stability and reliability 
of the statistical model. The 95% confidence interval provides a range within which the 
true mean difference is expected to lie. The confidence interval for the difference 
between static and dynamic core training ranges from −45.449 (lower bound) to 28.038 
(upper bound). Since this interval includes zero, it confirms that there is no statistically 
significant difference between the two training methods. The presence of zero within 
the confidence interval suggests that the observed mean difference of 8.706 is likely 
due to sampling variability rather than a true effect of one training method being 
superior to the other. Therefore, both static and dynamic core training methods can be 
considered equally effective in improving soccer skills. 

Table 4. Comparison of the Main Effects of Motor Performance Level 

(I) 
Performance_Motorik 

(J) 
Performance_Motorik 

Mean 
Difference 
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval for 
Difference 

Lower 
Bound 

Upper 
Bound 

Tinggi Rendah -43.500* 17.615 .023 -80.244 -6.757 

Rendah Tinggi 43.500* 17.615 .023 6.757 80.244 

Based on Table 4, the pairwise comparison results showed a mean difference of 
43.500 with a significance value of 0.023 (p < 0.05). This finding indicates a statistically 
significant difference between players with high motor performance and those with 
low motor performance in their response to core training. The standard error value of 
17.615 represents the variability in estimating the mean difference between the two 
groups. This consistent value reflects the stability and reliability of the data 
distribution within the statistical model. The 95% confidence interval provides the 
range within which the true mean gain score difference is expected to lie. The 
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comparison between the low motor performance group and the high motor 
performance group showed a confidence interval ranging from 6.757 (lower bound) to 
80.244 (upper bound). 

Since the entire confidence interval lies above zero, this result provides strong 
statistical evidence that the low motor performance group experienced significantly 
greater improvement in soccer skills compared to the high motor performance group. 
The positive mean difference observed in the low motor performance group indicates a 
substantial benefit from the core training intervention, whereas the high motor 
performance group demonstrated relatively limited improvement or even a decline in 
performance. 

Table 5. Estimated Marginal Means and Confidence Intervals for the Interaction 
Between Training Program and Motor Performance 

Training_Program Performance_Motorik Mean 
Std. 
Error 

95% Confidence Interval 
for Difference 

Lower 
Bound 

Upper 
Bound 

Static Core Training 
Tinggi 

-
22.737 

17.615 -59.481 14.006 

Rendah 14.031 17.615 -22.712 50.775 

Dynamic Core 
Training 

Tinggi 
-
20.763 

17.615 -57.507 15.980 

Rendah 29.469 17.615 -7.275 66.212 

able 5 presents the estimated marginal means for each combination of treatment 
group and motor performance level. Based on the table, the dynamic core training–low 
motor performance group demonstrated the highest estimated mean gain score of 
29.469. In contrast, the static core training–high motor performance group showed the 
lowest estimated mean gain score of −22.737. The consistent standard error value of 
17.615 across all groups indicates a comparable level of precision in the statistical 
model estimates. Regarding the 95% confidence interval, the dynamic core training–
low motor performance group showed a range between −7.275 and 66.212. Although 
this interval includes zero, the predominance of positive values in both the mean and 
upper bound suggests that dynamic core training provides the most favorable 
improvement in soccer skills among players with low motor performance. These 
findings visually support the profile plot presented in Figure 2, which illustrates a clear 
acceleration in performance improvement among players with low motor 
performance, particularly those who underwent dynamic core training. 
 
DISCUSSION 

This study aimed to examine the effects of static and dynamic core training 
programs on soccer skills based on motor performance level. Three major findings 
emerged. First, there was no significant difference between static and dynamic core 
training programs in improving soccer skills. Second, motor performance level was 
found to be a significant determinant of training effectiveness, with players possessing 
low motor performance showing greater improvement compared to players with high 
motor performance. Third, no significant interaction was found between training 
program type and motor performance level, indicating that training effectiveness was 
primarily influenced by individual motor performance capacity rather than training 
method. 
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1. Effect of Static and Dynamic Core Training on Soccer Skills 
The results showed no significant difference between static and dynamic core 

training programs in improving soccer skills. This finding suggests that both training 
methods provide comparable benefits in enhancing trunk stability and neuromuscular 
control, which are essential for technical skill execution in soccer. Core muscles serve 
as a central link in the kinetic chain, facilitating efficient force transfer between the 
upper and lower extremities and improving movement efficiency (Almansoof et al., 
2023; Bustos Carvajal & Arias Coronel, 2025a; Jha et al., 2022; Tsartsapakis et al., 2025). 
This finding is consistent with previous studies reporting that both static and dynamic 
core training improve athletic performance, balance, and stability. For example, 
(Mitrousis et al., 2023; Schedler et al., 2020; D. Zhang et al., 2024; Zhong et al., 2025) 
found that both training methods significantly improved balance and motor 
performance, although differences between methods were not statistically significant. 
Similarly,  (Bustos Carvajal & Arias Coronel, 2025a; Guo et al., 2025; Rodríguez et al., 
2025; Tsartsapakis et al., 2025) reported that core training enhances stability and 
neuromuscular efficiency regardless of exercise type. 

However, some studies have suggested that dynamic core training may provide 
greater sport-specific benefits because it involves concentric and eccentric contractions 
and functional movement patterns that resemble actual sport activities (Amato et al., 
2025; Bustos Carvajal & Arias Coronel, 2025b; Dong et al., 2023; Hernandez-Martinez et 
al., 2024). The lack of significant difference in the present study may be explained by 
several factors. First, both training methods target the same core muscle groups and 
improve trunk stability. Second, the participants were adolescent players whose 
neuromuscular systems were still developing, which may have resulted in similar 
adaptation responses. Third, soccer skill performance is influenced by multiple factors 
beyond core strength, including coordination, perception, and technical training (Behm 
et al., 2025; Huang et al., 2025; Rodríguez-Perea et al., 2023). Therefore, these findings 
suggest that both static and dynamic core training methods are equally effective in 
improving general soccer skill performance, particularly in youth athletes. 
2. Effect of Motor Performance Level on Soccer Skills 

The results demonstrated that motor performance level had a significant and 
large effect on soccer skill improvement. Players with low motor performance showed 
significantly greater improvement compared to players with high motor performance. 
This finding supports previous studies demonstrating that motor performance is a key 
determinant of technical skill development in soccer players  ( Michael J Duncan et al., 
2023; M. J. Duncan et al., 2022; Kokstejn et al., 2019; Lola et al., 2026). This finding can 
be explained by neuromuscular adaptation theory, which suggests that individuals 
with lower initial physical capacity have greater adaptive potential (Aslam et al., 2025; 
Jenkins et al., 2017; Mănescu, 2025; Martikainen et al., 2025). Core training improves 
trunk stability, neuromuscular coordination, and postural control, which are essential 
for efficient technical skill execution. As a result, players with low motor performance 
experience greater relative improvement because they have more room for 
physiological and neuromuscular adaptation. 

These findings are also consistent with (Hegedüs et al., 2025; Ispyrlidis et al., 
2024; Modric et al., 2022; Searston et al., 2025), who reported that motor performance 
significantly influences technical and tactical performance in soccer. Similarly, 
(Abarghoueinejad et al., 2021; N & V, 2024)found that motor performance components 
such as strength, speed, and coordination are critical predictors of soccer performance. 
Interestingly, players with high motor performance showed a decline in gain scores. 
This finding may be explained by the ceiling effect and training overload principle 
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(Bompa, 2011). Athletes with high motor performance may have already reached near-
optimal neuromuscular efficiency, and additional core training may have interfered 
with their movement efficiency. Excessive stability training may increase muscle 
stiffness and reduce movement fluidity, which can negatively affect skill performance 
(Bao et al., 2025; Esposito et al., 2025; Skopal et al., 2024; Yu et al., 2025). Fatigue may 
also explain this decline. (de Dios-Álvarez et al., 2025; Valdesalici et al., 2026) reported 
that excessive training load without adequate recovery can impair neuromuscular 
coordination and technical performance. Therefore, additional core training without 
individualized periodization may negatively affect athletes with already developed 
motor performance. 
3. Interaction Effect Between Training Program and Motor Performance 

Although no statistically significant interaction was found, descriptive results 
showed that dynamic core training produced the greatest improvement in players with 
low motor performance. This finding suggests that dynamic core training may provide 
more functional neuromuscular stimulation, particularly in developing athletes. 
Dynamic exercises involve full range of motion and stimulate proprioceptive and 
neuromuscular systems more effectively (George et al., 2025; Malek et al., 2024). These 
exercises resemble sport-specific movements and improve coordination and movement 
efficiency. (Cardalda et al., 2021; Kilit et al., 2019; Plotkin et al., 2022) also reported that 
combining core training with dynamic exercises improves agility and motor 
performance in soccer players. However, the absence of significant interaction confirms 
the individualization principle in sports training (Bompa & Haff, 2009). Training 
effectiveness depends more on individual characteristics than on training method 
alone. 

This study provides several important novel contributions to sports science 
literature. First, this study integrates core training methods and motor performance 
level in a factorial experimental design, which has rarely been applied in previous 
research. Most previous studies examined core training effects without considering 
motor performance as a moderating variable. Second, this study demonstrates that 
motor performance level is a more influential factor than training method in 
determining skill improvement. Third, this study identifies a potential negative effect 
of core training in athletes with high motor performance due to overload and 
neuromuscular interference. These findings contribute to training science by providing 
new evidence that training effectiveness is highly dependent on individual motor 
performance capacity. 

This study has important practical implications for coaches and practitioners. 
Core training is particularly beneficial for athletes with low motor performance and 
can significantly improve technical skill performance. However, for athletes with high 
motor performance, core training should be carefully periodized and integrated with 
flexibility and technical training to avoid performance decline. These findings support 
individualized training approaches and highlight the importance of assessing motor 
performance before designing training programs. 

This study has several limitations. First, the sample size was relatively small and 
limited to youth soccer players. Second, the intervention period was limited to eight 
weeks, which may not fully capture long-term training effects. Third, physiological 
variables such as muscle activation and biomechanics were not directly measured. 
Future studies should include larger and more diverse samples, longer intervention 
periods, and elite athletes. Future research should also incorporate biomechanical and 
neuromuscular measurements to better understand the mechanisms underlying 
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training adaptations. Longitudinal studies are also recommended to examine long-
term effects of core training on soccer performance. 
 
CONCLUSION  

This study concludes that there was no significant difference between static core 
training and dynamic core training programs in improving soccer skills. Both training 
methods demonstrated comparable effectiveness in enhancing trunk stability and 
neuromuscular control, which are essential for executing fundamental soccer 
techniques. However, motor performance level was identified as a critical determinant 
of training effectiveness. Players with low motor performance showed significantly 
greater improvement in soccer skills following core training, whereas players with 
high motor performance exhibited limited improvement or even a decline in 
performance, likely due to overload and neuromuscular interference. Furthermore, no 
significant interaction was found between training program type and motor 
performance level, indicating that training effectiveness is influenced more by 
individual motor performance capacity than by the specific training method. These 
findings contribute to the existing body of knowledge by providing empirical evidence 
that motor performance level plays a more dominant role than training method in 
determining skill improvement, highlighting the importance of individualized training 
approaches in youth soccer development. 

Based on these findings, coaches and practitioners are encouraged to consider 
athletes’ motor performance levels when designing core training programs. Core 
training is particularly beneficial for players with low motor performance, as it 
enhances neuromuscular coordination and technical skill execution. However, for 
players with high motor performance, core training should be carefully periodized and 
integrated with sport-specific and flexibility training to prevent performance decline. 
Future research is recommended to involve larger sample sizes, longer intervention 
periods, and elite-level athletes to enhance the generalizability of the findings. 
Additionally, future studies should incorporate biomechanical and physiological 
measurements to further understand the mechanisms underlying core training 
adaptations and optimize training program effectiveness. 
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