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I. INTRODUCTION 
Plyometric warm-ups are generally thought to be effective 

for enhancing sprint performance [1], yet their application in 
sport-specific contexts like field hockey remains 
underexplored. This study investigates the impact of different 
box height jumps on sprint performance over time, 
addressing critical gaps in sport-specific plyometric 
strategies to aid coaches in optimizing athlete sprinting 
ability [2].  

II. METHODS 
Eighteen athletes, divided into three groups based on box 

height (low height, high height, control) were chosen based 
on specific criteria relevant to the research objectives. The 
participants performed 30m sprints after a standardized 
warm-up and depth jumps at 35cm, 50cm, or no jump 
(control). Sprint performance was measured at baseline and 
retested 5 seconds, 5 minutes, and 10 minutes post-jumps. 

III. RESULTS AND DISCUSSION 
The findings (Figure 1) suggest that depth jumps, 

regardless of box height, significantly enhance sprint 
performance over time (p<0.001), supporting previous 
research on post-activation performance enhancement 
(PAPE) [3]. However, the lack of significant differences 
between groups (p = 0.277) indicates that box height may not 
be a critical factor in short-term sprint gains. 

Post hoc analysis revealed that while immediate post-jump 
performance did not significantly improve (p>0.05), sprint 
times significantly decreased at 5 minutes (p<0.01) and 10 
minutes (p<0.001), suggesting that an optimal recovery 
period is necessary for maximal sprint gains. This aligns with 
studies indicating that PAPE effects peak after a short 
recovery rather than immediately post-exercise [4]. 

These results highlight the importance of proper timing in 
implementing depth jumps before sprinting, particularly in 
pre-competition warm-ups. Future research should 
investigate individualized recovery times to optimize PAPE 
effects for different athlete populations. 

 
 

 
Fig. 1  A line graph shows speed across time between groups comparison. 

IV. CONCLUSIONS 
Plyometric warm-ups effectively enhance sprint 

performance over time, however, box height does not 
significantly impact results. Customizing warm-up timing to 
align with athletic activities could maximize performance 
benefits in field hockey. 
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I. INTRODUCTION 
This study investigates the effects of cold-water therapy 

(CWT) and hot-water therapy (HWT) on muscle 
performance in UiTM Negeri Sembilan futsal players. By 
evaluating their influence on agility and power, the research 
seeks to clarify the long-term effects of CWT and HWT on 
muscle contractile properties, contributing to strategies for 
optimizing athletic performance [1]. 

II. METHODS 
This study used quasi - experimental design involved 10 

male UiTM Negeri Sembilan  futsal players aged 18–25 
years, meeting strict eligibility criteria. Cold-water therapy 
(15°C, 15 min) [2] and hot-water therapy (38–40°C, 15 
minutes) [3] were administered. Data were collected before 
treatment, immediately after treatment, and 72 hours 
post-treatment. Muscle performance was assessed using 
agility T-tests [4] and broad jump measurements [5]. 
Participants had no lower limb injuries in the past six 
months. 

III. RESULTS AND DISCUSSION 

A. Outcome on Agility & Power 
The data in Table I show significant effects on agility (p = 

0.006, η² = 0.042) and power (p<0.001, η² = 0.050) across 
the two time points, indicating that both CWT and HWT 
interventions influenced these outcomes. 

TABLE I 
INFERENTIAL EFFECTS OF COLD-WATER AND HOT-WATER THERAPY ON AGILITY 

AND POWER 

 

 

 

 
Fig. 1  Mean value of CWT and HWT on Agility 

 
Fig. 2  Mean value of CWT and HWT on Power 
 

Figure 1 illustrates changes in each treatment, showing a 
decline over two time series. The mean (M) values indicate 
that CWT resulted in the highest agility score at 11.36, while 
HWT had a score of 11.3. Figure 2 illustrates changes in each 
treatment, showing an increase over two time series. The 
mean values indicate that HWT resulted in the highest power 
score at 2.23, while CWT had a score of 2.11. 

B. CWT and HWT on Agility 
Cold-water therapy significantly enhanced agility 

performance in futsal players, as evidenced by a main effect 
(F = 9.72, p = 0.006). The moderate effect size (η² = 0.101) 
indicates a meaningful impact of cold-water immersion on 
agility. However, participant feedback revealed no perceived 
difference in agility between treatments (F = 0.348, p = 
0.348), suggesting both therapies were similarly effective in 
agility recovery. 

Hot-water therapy also had a significant effect on agility 
performance (F = 26.84, p<0.001) with a large effect size (η² 
= 0.292). However, its effects did not differ significantly 

Effect p  η2 

Agility 0.006 0.042 
Power <0.001 0.050 
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from those of cold-water therapy, indicating that both 
treatments contribute similarly to agility recovery. 

C. CWT and HWT on Power  
Broad jump performance significantly improved after 

cold-water therapy (F = 26.84, p<0.001) with a large effect 
size (η² = 0.292), suggesting its effectiveness in enhancing 
lower-body power recovery. The interaction effect (F = 7.78, 
p = 0.012) indicates that power gains increased over time, 
underscoring its potential as a post-exercise recovery 
strategy. 

Hot-water therapy did not significantly improve broad 
jump performance (F = 2.37, p = 0.141), with a small effect 
size (η² = 0.050), indicating minimal impact on power 
recovery. These findings suggest that while hot-water therapy 
supports agility recovery, it may be less effective than 
cold-water therapy in enhancing power performance. 

D. Comparison CWT & HWT  
Cold-water therapy demonstrated greater improvements in 

both agility and broad jump performance. While both 
therapies were effective, no significant differences were 
observed, indicating comparable efficacy in improving 
muscle performance. 

IV. DISCUSSIONS 
This study found that CWT and HWT both produced 

significant improvements in agility and power among UiTM 
Negeri Sembilan futsal players, with no discernible 
difference in effectiveness between the two interventions. 
These results, supported by evidence that CWT reduces 
muscle stiffness and fatigue and that HWT enhances 
circulation and muscle relaxation, underscore the suitability 
of both methods as effective recovery strategies. 
Consequently, practitioners can employ either CWT or HWT 
to optimize athletic performance in futsal. 
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I. INTRODUCTION 
This study explores the cognitive mechanisms enabling 

action video game players to maintain problem-solving under 
cognitive fatigue, addressing gaps in cognitive benefits, 
causal evidence, and mechanisms. A comparative analysis 
with non-gamers highlights differences in cognitive 
resilience and problem-solving performance, offering 
insights into gaming’s potential role in enhancing cognitive 
function. 

II. METHODS 
This quasi-experimental pre- and post-test study involved 

30 participants (n = 30; 18–30 years, Seremban), split into 15 
gamers (n = 15; <7 hours gaming per week) and 15 
non-gamers (n = 15, <1 hour gaming per week). Cognitive 
performance was assessed using the Tower of London task 
pre- and post-intervention, where several values were noted 
to indicate visuospatial planning and cognitive flexibility. 
The values noted are average moves and problem solving 
time [1]. To induce cognitive fatigue, gamers performed the 
Stroop test for 45 minutes and non-gamers engaged in a 
cognitive-neutral activity by watching “NASA’s Cassini 
Mission” documentary, ensuring controlled intervention 
contrasts. Paired Sample T-test was conducted afterwards to 
show effect of time and to differentiate effect between 
groups, magnitude of mean difference was observed 
afterwards. Statistical significance was set at (p<0.05). 

III. RESULTS AND DISCUSSION 

A. Visuospatial Planning in Gamers and Non-gamers Under 
Cognitive Fatigue 

Although both groups show an increment of moves after 
cognitive fatigue induced, gamers exhibited superior 
visuospatial planning by having less time to solve problems 
(13634.78 ms) compared to non-gamers (13985.75), however 
the difference between pre-and-post is slightly higher for 
gamers (3705.11) compared for non-gamers (876.01). Figure 
1 further illustrates the difference. 

 
Fig. 1  Problem Solving Time (ms). 

 
This indicates that their working memory fluctuated due to 

cognitive fatigue but still composed to solve problems faster 
compared to non-gamers [2]. 

B. Comparative Problem-Solving Performance: Gamers vs. 
Non-Gamers 

Gamers significantly outperformed non-gamers in task 
efficiency (gamers average move = 2.80-3.08, non-gamers = 
5.34-5.79) but not reaction time (gamers = 0.03-0.02, 
non-gamers = 0.009-0.001) after cognitive fatigue. While 
non-gamers exhibited a steeper decline, Gamers maintained 
high accuracy. In terms of faster completion times 
,non-gamers excel in this, demonstrating cognitive resilience 
in gamers, but hasty moves by non-gamers. However, some 
gamers displayed overconfidence, occasionally making 
premature errors [3]. Figure 2 and 3 further illustrate these. 

 
Fig. 2  Average Moves to Solve Problems (number of moves). 
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