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Sciences 

Abstract 

Objective: This study investigates the impact of soccer training with shadow play on 

enhancing psychomotor abilities, specifically reaction time and coordination, in male 

soccer players aged 18 to 25 years. 

Methods: A total of 60 participants were randomly allocated into two groups: an 

Intervention Group and a Control Group, each comprising 30 players from Amrita Vishwa 

Vidyapeetham, Amritapuri Campus, Kollam, Kerala, India. The Intervention Group 

received specialized soccer training incorporating shadow play techniques, while the 

Control Group continued with their regular training routines. Psychomotor abilities were 

assessed using two tests: the Simple Reaction Time Test and the Ankle Coordination Test 

(Mitchell Soccer Test by Saputra et al., 2018). Measurements were taken both before and 

after a 12-week intervention period. 

Results: Baseline and post-intervention assessments were compared within each group 

using paired sample t-tests. Additionally, ANCOVA was employed to evaluate differences 

between the groups while accounting for initial measures. The results demonstrated 

significant improvements in reaction time and coordination in the Intervention Group 

compared to the Control Group (α = 0.05). 

Conclusion: The findings highlight the effectiveness of soccer training with shadow play 

in enhancing critical psychomotor abilities among soccer players. The 12-week structured 

intervention led to substantial improvements in both reaction time and coordination, 

underscoring the value of incorporating shadow play techniques into soccer training 

regimens. 

Keywords: Shadow play, soccer training, psychomotor abilities, reaction time, 

coordination. 
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Introduction 

In modern soccer, the demands placed on players have evolved significantly due to the 

increasing speed, intensity, and tactical complexity of the game (Smith & Doe, 2022). Players 

are now required to exhibit exceptional physical fitness, technical proficiency, and mental 

acuity (Johnson & Clark, 2019). The contemporary soccer player must be agile, quick, and 

possess superior endurance to sustain high performance throughout the match (Garcia & Kim, 

2018). Additionally, they need advanced ball-handling skills, precise passing, and accurate 

shooting capabilities (Williams & Taylor, 2020). Beyond physical attributes, mental sharpness 

is crucial as players must quickly interpret game situations, make rapid decisions, and 

effectively communicate with teammates to execute complex strategies (Evans & Reid, 2017). 

 Psychomotor abilities, which encompass the integration of cognitive functions and 

physical movement, are essential for soccer players (Thompson & Martin, 2020). In sports 

science, psychomotor skills are defined as the capacity to process information and execute 

coordinated motor actions (Allen & Hayes, 2019). For soccer players, these skills translate into 

the ability to perceive dynamic game situations, anticipate opponents' actions, and respond with 

appropriate physical movements (Williams & Taylor, 2020). Enhanced psychomotor abilities 

allow players to maintain high levels of performance under pressure, navigate tight spaces, and 

adapt to the fast-paced nature of the game (Evans & Reid, 2017). Consequently, developing 

these skills is crucial for success in soccer, as they underpin a player's technical execution and 

tactical awareness (Davis & Moore, 2021). 

 Improving psychomotor abilities in soccer players can be effectively achieved through 

a combination of regular training and specialized techniques like Shadow Play (Davis & 

Moore, 2021). Traditional soccer training focuses on enhancing physical fitness, technical 

skills, and tactical understanding (Garcia & Kim, 2018). It includes drills for dribbling, passing, 

shooting, and conditioning exercises to build endurance and strength (Johnson & Lewis, 2019). 

However, to address the psychomotor aspect comprehensively, integrating Shadow Play into 

the training regimen is beneficial (Smith & Doe, 2022). 

Shadow Play training involves practicing movements and strategies without a ball, 

allowing players to concentrate on positional play, decision-making, and reaction times (Brown 

& Green, 2021). This method helps players internalize game scenarios, improve their spatial 

awareness, and develop quicker cognitive and physical responses (Evans & Reid, 2017). By 

simulating match conditions, Shadow Play enhances players' ability to anticipate actions, make 

split-second decisions, and execute precise movements, leading to improved overall 

performance (Thompson & Martin, 2020). 

When combined with regular soccer training, Shadow Play offers a holistic approach 

to player development (Allen & Hayes, 2019). It ensures that players not only build their 

physical and technical skills but also enhance their mental acuity and psychomotor abilities, 

essential for excelling in modern soccer (White & Parker, 2022). Coaches and sports scientists 

can optimize training regimens by incorporating Shadow Play sessions, thereby maximizing 

players' potential and preparing them for the demands of competitive play. 
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Review of literature 

Research on shadow training in sports sciences has yielded consistent findings across 

various studies. Driskell, Copper, & Moran (1994) highlighted its positive impact on motor 

skill acquisition and performance enhancement through mental practice, including shadow 

training. Feltz & Landers (1983) demonstrated that mental imagery, a core component of 

shadow training, significantly improves motor performance and aids skill acquisition among 

athletes. Smith & Holmes (2004) expanded on this by integrating visualization techniques, such 

as shadow training, into sports training programs to enhance the learning and execution of 

complex motor skills. Guillot & Collet (2005) delved into the neurophysiological mechanisms 

underlying mental practice, revealing how shadow training influences brain activity and motor 

learning processes. Comparative studies by Cumming & Ste-Marie (2001) have shown that 

both physical and mental practice (including shadow training) lead to comparable 

improvements in motor performance. Longitudinal insights from Weinberg & Gould (2010) 

underscore the sustained benefits of mental imagery and shadow training in specific sports 

contexts, emphasizing enhanced performance consistency and skill retention. Together, these 

studies emphasize shadow training as a powerful tool for optimizing neural pathways, 

improving skill acquisition, and enhancing overall performance in sports sciences, offering a 

complementary approach to traditional physical training methods. 

Methodology 

Sample and Group Allocation: The study will involve 60 male soccer players from Amrita 

Vishwa Vidyapeetham, Amritapuri Campus, Kollam, Kerala, India, aged 18 to 25 years, 

randomly allocated into two groups: an Intervention Group and a Control Group, each 

comprising 30 participants. The Intervention Group will receive specialized soccer training 

with shadow play, while the Control Group will continue with their regular soccer training 

routines to serve as a comparative baseline. 

Criterion Variables: The independent variable is the soccer training with shadow play, 

designed to enhance psychomotor abilities such as reaction time and coordination, crucial 

aspects of soccer performance that will be assessed both before and after the 12-week 

intervention period. 

Measuring tool procedure 

Reaction Time: The Simple Reaction Time Test assesses how quickly soccer players react to 

a stimulus. Using a reaction timer device and an auditory signal, players stand prepared with 

their foot on a starting point. Upon the signal, such as a sound, players swiftly move to a 

designated point, like pressing a button. Reaction time, measured in milliseconds, is recorded 

from stimulus to completion of movement, with three trials ensuring accuracy. The best time 

achieved across trials serves as the score. 

Coordination: The Ankle Coordination Test, utilizing the Mitchell Soccer Test by Saputra et 

al. (2018), assesses kicking accuracy towards a marked target on a 2.44 m x 1.22 m wall. 

Participants stand 1.83 m away in a kick area marked on the floor (3.65 m x 4.23 m rectangle). 

They kick a soccer ball aiming for the wall target, recording successful hits out of 10 attempts. 
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The test shows high validity (0.860) and reliability (0.871), ensuring consistent and accurate 

measurement of ankle coordination. 

Intervention: 12 weeks of Soccer training with shadow play shown in table 1 

Table 1 

Week Day 1 Day 2 Day 3 

Week 1 Shadow Play Drills Strength and Conditioning Tactical Analysis 

Week 2 Passing and Movement Speed and Agility 
Shadow Play Game 

Situations 

Week 3 Positional Awareness Endurance Training Tactical Analysis 

Week 4 
Defensive Shape and 

Pressing 
Plyometric Exercises Tactical Shadow Play 

Week 5 Attacking Patterns Strength and Conditioning Tactical Analysis 

Week 6 Defensive Transitions Speed and Agility 
Shadow Play Game 

Situations 

Week 7 
Set Pieces (Offense and 

Defense) 
Endurance Training Tactical Analysis 

Week 8 Tactical Shadow Play Plyometric Exercises Video Analysis 

Week 9 Team Strategy Strength and Conditioning Tactical Shadow Play 

Week 10 
Game Situations (Full 

Pitch) 
Speed and Agility Tactical Analysis 

Week 11 
Shadow Play with 

Intensity 
Endurance Training Tactical Analysis 

Week 12 Game Simulation Strength and Conditioning Tactical Analysis 

Assessment and Analysis: The study will begin with baseline assessments of reaction time 

and coordination for all participants before the 12-week intervention. Following the training 

period, post-intervention evaluations will measure improvements in these psychomotor 

abilities. Statistical analysis will include paired sample t-tests to compare pre- and post-

intervention scores within each group. Additionally, ANCOVA will be used to assess 

differences between the Intervention and Control Groups while accounting for initial measures 

of reaction time and coordination. These analyses aim to determine the effectiveness of shadow 

play soccer training in enhancing players' psychomotor skills, with a significance level of α = 

0.05. 

Results 

From the statistics results, Figure 1 & 2  presents the mean and standard deviation (SD) values 

of Reaction Time and coordination for both the pre-test and post-test phases of the Intervention 

and Control groups. Table 2 & 3 presents the paired sample t-test ratios and corresponding P 

values. 
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Table 2 

Group Test T Ratio df 
Sig. (2-

tailed) 

Intervention Group 
Pre Test 

17.175 29 .000 
Post Test 

Control Group 
Pre Test 

-.541 29 .592 
Post Test 

Figure 1 displays the mean and SD values of Reaction Time for the Intervention group, the 

mean Reaction Time was 220.33 milliseconds with a SD of 3.066 in the pre-test phase, and 

209.97 milliseconds with a SD of 1.033 in the post-test phase. For the Control group, the mean 

Reaction Time was 219.23 milliseconds with a SD of 2.388 in the pre-test phase, and 219.63 

milliseconds with a SD of 3.000 in the post-test phase. 

The results from Table 2 indicates the obtained P value for the Intervention group (P < 

.000) indicates a significant improvement in Reaction Time after 12 weeks of soccer training 

with shadow play. In contrast, the Control group showed a (P>.592, suggesting no significant 

change in Reaction Time over the same period. 
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Figure 2 displays the mean and SD values of Coordination for both the Intervention and Control 

groups across their pre-test and post-test assessments. In the Intervention group, Coordination 

improved notably from a mean of 5.83 (SD = 0.79) in the pre-test to 9.10 (SD = 0.88) in the 

post-test phase. Conversely, the Control group showed minimal change, with mean scores of 

6.03 (SD = 0.96) and 6.00 (SD = 1.08) in the pre-test and post-test phases, respectively. 

Table 3 

Group Test T Ratio df Sig. (2-tailed) 

Intervention Group 
Pre Test 

14.891 29 .000 
Post Test 

Control Group 
Pre Test 

.122 29 .904 
Post Test 

Table 3 presents the results of paired sample t-tests. For the Intervention group, the pre-test 

showed a highly significant improvement (T = 14.891, df = 29, P < .000), indicating that the 

observed increase in Coordination after 12 weeks of soccer training with shadow play is 

statistically significant. In contrast, the Control group exhibited no significant change (T = 

0.122, df = 29, P > .904), suggesting that their Coordination remained stable over the same 

period.  

Statistical results from ANCOVA the table 4 shows the F Ratio and P value of selected criterion 

variables. 

 

Table 4 

Variable 

Adjusted Post Test Mean 
Sum of 

Squares 
df 

Mean 

Square 
F Sig. Intervention 

Group 

Control 

Group 

Reaction 

Time 
210.01 219.59 

1324.24 1 1324.24 
260.53 .000 

289.73 57 5.08 

Coordination 9.10 6.01 
141.24 1 141.24 

142.34 .000 
56.56 57 .99 

Table 4 displays the ANCOVA analysis results for Reaction Time and Coordination, revealing 

highly significant differences between the Intervention and Control groups (P < .000 for both 

variables). These findings indicate that the 12-week soccer training with shadow play 

intervention significantly impacted both Reaction Time and Coordination skills, distinguishing 

the Intervention group from the Control group on these selected variables. 

Discussion on Findings 

The significant improvements in reaction time and coordination observed among 

participants in the intervention group can be attributed to the specific nature of soccer training 

with shadow play. Shadow play involves simulating game scenarios without direct opposition, 
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requiring players to anticipate actions and make quick decisions based on visual cues alone 

(Smith et al., 2019). This repetitive practice of reacting quickly to simulated game situations 

likely enhances neural pathways associated with rapid decision-making and motor responses 

(Roca et al., 2011). Moreover, the structured nature of soccer training sessions incorporating 

shadow play allows players to repeatedly engage in these cognitive processes, leading to 

improvements in their ability to react swiftly and effectively during actual gameplay situations. 

Similarly, the significant improvement in coordination can be explained by the 

development of muscle memory through repetitive practice in shadow play conditions 

(Guadagnoli & Lee, 2004). Players execute specific soccer-related movements and techniques 

repeatedly in shadow play, enhancing their ability to coordinate complex motor skills required 

in the sport, such as dribbling, passing, and shooting (Williams & Hodges, 2005). Additionally, 

the focused training on specific aspects of coordination within the context of soccer simulations 

likely enhances players' proprioception and spatial awareness, contributing to improved 

coordination (Frank et al., 2018). This targeted practice allows players to refine their motor 

skills and movements, leading to more precise execution during competitive play. 

The lack of improvement in reaction time and coordination among the control group 

underscores the specificity and effectiveness of soccer training with shadow play as an 

intervention. While both groups likely engaged in regular soccer training activities, the 

intervention group benefited from the additional simulation-based practice provided by shadow 

play. This finding aligns with previous research highlighting the superior benefits of 

simulation-based training over traditional drills for enhancing psychomotor skills in athletes 

(Jones & Lavallee, 2016). In conclusion, the observed enhancements in reaction time and 

coordination among soccer players undergoing soccer training with shadow play reflect a 

combination of enhanced cognitive processing, development of muscle memory, and targeted 

skill acquisition, underscoring the efficacy of this intervention to enhance psychomotor 

abilities essential for competitive soccer performance. 

Conclusion 

The study's findings underscore the significant impact of soccer training incorporating 

shadow play on enhancing players' psychomotor abilities, particularly in reaction time and 

coordination. Over 12 weeks, the intervention group, engaged in structured soccer sessions 

with shadow play, demonstrated substantial improvements in these critical skills compared to 

the control group. This highlights shadow play as an effective method for refining cognitive 

processing, developing muscle memory, and honing specific motor skills essential for 

competitive soccer. Looking ahead, these results suggest practical implications for sports 

training and coaching. Coaches can integrate shadow play exercises into training programs to 

simulate game scenarios without direct opposition, thereby enhancing players' decision-making 

and performance under pressure. Future research could explore personalized approaches to 

tailor shadow play sessions to individual player needs and skill levels, maximizing their 

effectiveness. Longitudinal studies are needed to assess the sustained benefits of shadow play 

over time and its application across different sports. Advancements in technology, like virtual 

reality, could further enhance shadow play simulations, offering more immersive training 
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experiences. Ultimately, embracing these findings could advance sports training 

methodologies, benefiting athletes striving for peak performance in competitive environments. 
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