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What is already known on this
topic?

This study builds on existing evidence
that agility is vital in cricket and is
influenced by neuromuscular and
visual-motor coordination.

While previous research has explored
the individual benefits of proprio-
ceptive and eye—hand coordination
training, their combined impact on
cricket players’ agility had not been
sufficiently studied.

What this study adds on this
topic?
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[OXOIH

The present research demonstrates
that a structured intervention
combining these elements signifi-
cantly improves agility compared
to standard training. These findings
highlight the importance of inte-
grating proprioceptive and coordi-
nation-based exercises into cricket
training programs for enhanced per-
formance and injury prevention.

ABSTRACT

Objective: This study aimed to evaluate the effect of proprioceptive training combined with eye—hand coordination
activities on agility performance in male cricket players compared to a regular cricket training program.

Methods: A true experimental study was conducted with 50 male cricket players (aged 15-20 years) randomly assigned
to an experimental group (n=25) and a control group (n=25). The experimental group underwent a 24-week inter-
vention incorporating proprioceptive training and eye—hand coordination exercises alongside regular cricket training,
while the control group followed only the standard training regimen. Both groups trained for an equal total weekly
duration. Agility performance was assessed using the T-Agility test before and after the intervention. Statistical analysis
was performed using paired and independent t-tests along with effect size (Cohen’s d) and post-hoc power analysis.

Results: The experimental group showed a significant improvement in agility performance, with a reduction in
T-Agility test time from 12.72 £ 1.44 seconds to 9.84 + 0.80 seconds (P < .001, d=2.476, power=100%). The con-
trol group also demonstrated an improvement (12.67 £ 1.33 seconds to 12.50 + 1.25 seconds, P=.011, d=0.132,
power=9.7%), but the magnitude of change was significantly greater in the experimental group (post-test P < .001,
d=2.530, power=100%).

Conclusion: The findings indicate that proprioceptive training combined with eye—hand coordination activities signifi-
cantly enhances agility in cricket players compared to regular training alone. These results highlight the importance of
integrating targeted neuromuscular and coordination exercises into cricket training programs for performance optimi-
zation and injury prevention, with potential applications in sports rehabilitation and occupational therapy.
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Introduction

Agility is a critical performance attribute in cricket, influencing players’ ability to execute quick directional
changes, maintain balance, and react efficiently to dynamic game scenarios. Cricket, a globally recognized
sport, demands high levels of agility, particularly in fast-paced formats like Twenty20, where players must
accelerate, decelerate, and change direction rapidly to optimize their performance.?The ability to move
swiftly with precision not only enhances an athlete’s effectiveness in batting, bowling, and fielding but
also minimizes the risk of sports-related injuries.>* Given the growing intensity of modern cricket, training
strategies aimed at improving agility are of paramount importance.
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Agility is a multifaceted skill influenced by neuromuscular coordi-
nation, balance, reaction time, and cognitive processing.>® Recent
research highlights that proprioceptive training, which enhances body
awareness and control, significantly contributes to agility improve-
ments by refining postural stability and neuromuscular response.’®
Additionally, eye—hand coordination—an essential component of
cricket—plays a vital role in skill execution, particularly in batting,
fielding, and wicketkeeping, where rapid visual tracking and precise
motor responses are required.*>'® Despite individual studies supporting
the effectiveness of proprioceptive training and eye—hand coordina-
tion activities, limited research has examined their combined effect on
agility performance in cricket players.

Training interventions incorporating proprioceptive exercises have
demonstrated significant improvements in agility and movement
efficiency across various sports. For instance, studies on football and
hockey players have shown that proprioceptive drills enhance bal-
ance and reaction time, leading to superior agility performance.’"
In cricket, specific agility-enhancing programs, such as plyometric
and ladder training, have been found to improve movement preci-
sion and reaction times.”™ Similarly, balance training interventions
have proven effective in young cricketers, highlighting their potential
for agility enhancement.’ However, while proprioceptive training has
been widely recognized for its benefits in motor skill development,
its integration with eye—hand coordination activities remains underex-
plored in the context of cricket training.

Despite the growing evidence supporting the individual benefits
of proprioceptive training and eye—hand coordination exercises
on athletic performance, their combined effect on agility in cricket
players has not been adequately investigated. Most existing studies
have examined these components in isolation or in sports other than
cricket, limiting the direct applicability of findings to cricket-specific
performance demands. Given the unique perceptual-motor require-
ments of cricket that integrate rapid visual processing, precise hand
control, and dynamic postural adjustments, there is a clear need to
explore an integrative training approach. Therefore, the present study
aimed to evaluate the combined effect of proprioceptive training and
eye—hand coordination activities on agility performance among male
cricket players. It was hypothesized that male cricket players under-
going proprioceptive training combined with eye—hand coordination
activities would demonstrate significantly greater improvements in
agility performance compared to players receiving standard cricket
training alone. By examining agility outcomes through a structured
intervention program, this study seeks to contribute to existing sports
science literature and offer practical recommendations for perfor-
mance enhancement in cricket.

Methods

A true experimental study with a pre-test and post-test control group
design was conducted to examine the effect of proprioceptive train-
ing combined with eye—hand coordination activities on agility perfor-
mance in male cricket players. The study protocol was reviewed and
approved by the Institutional Ethics Committee of SIMATS University
prior to the commencement of data collection (Reg. No.: SCOT/
ISRB/087/2024 and Date of approval: August 1, 2024).

Participants were first screened using the Physical Activity Readiness
Questionnaire, a standardized tool designed to identify individuals
requiring medical evaluation before engaging in physical activity.'®
The screening process ensured that all participants met the eligibility
criteria of being male cricket players aged 15-20 years with at least 6
months of cricket training experience, while those with recent lower-
limb injuries, previous surgeries, or cardiovascular conditions were

excluded. After screening, 50 eligible participants were obtained and
randomly assigned into 2 groups: the experimental group (n=25),
which received proprioceptive and eye—hand coordination training,
and the control group (n=25), which followed only their standard
cricket training program (Table 1). Agility performance was assessed
using the T-Agility test, a widely validated measure with high reliability
(intraclass correlation coefficient: 0.81-0.99)."

Both groups trained for the same total weekly duration, with the
experimental group replacing a portion of routine conditioning with
proprioceptive and eye—hand coordination activities to ensure equiva-
lent training volume. The experimental group completed a 24-week
structured intervention program, conducted 3 times per week with
each session lasting 60 minutes. Each session included a 10-minute
warm-up (dynamic stretching and sport-specific drills), followed by
20 minutes of proprioceptive training and 20 minutes of eye—hand
coordination activities, and concluded with a 10-minute cool-down
(static stretching and deep breathing). The intervention was deliv-
ered progressively across foundation, development, and performance
phases (Table 2). Proprioceptive training targeted balance, joint posi-
tion sense, and postural control, while eye—hand coordination activi-
ties focused on visual tracking, reaction time, and manual precision.
Training intensity and task complexity were systematically progressed
across phases to optimize neuromuscular and visual-motor integra-
tion and enhance agility. The proprioceptive component was based
on established evidence supporting its role in improving balance, neu-
romuscular control, and agility through sensorimotor integration.”#?
The eye—hand coordination component was developed using sport-
specific visual-motor training principles shown to improve reaction
time, visual tracking, and manual precision in fast-ball sports.®!°

Participants in the control group continued with their standard cricket
training program, which was conducted 3 sessions per week, with
each session lasting 60 minutes, matching the total training duration
of the experimental group. The standard training regimen comprised
batting practice drills, bowling drills, fielding skill training, endurance
running, and general strength conditioning exercises. This training
structure is consistent with commonly adopted conventional cricket
conditioning programs and aligns with the American College of Sports
Medicine guidelines for youth athletic training and conditioning.’®"

Post-intervention agility assessments were conducted during weeks
23-24, at least 48 hours after the final training session, to minimize the
effects of acute fatigue or arousal and to reflect true chronic training
adaptations. Statistical analysis was performed using IBM SPSS version
23.0. Paired t-tests were used for within-group (pre—post) comparisons,
and independent t-tests were applied for between-group post-test com-
parisons. In addition to P-values, effect sizes (Cohen’s d) and post-hoc
power analysis were computed for all major outcomes to enhance the
interpretation of both statistical and clinical significance. Statistical sig-
nificance was set at P < .05, with P < .01 considered highly significant.

Table 1. Demographic Distribution Based on Age for Control Group and
Experimental Group

No. of Players in

Age of the Control
S. No. Players (Years) Group %  Experimental Group %
1 15 2 8 4 16
2 16 3 12 3 12
3 17 7 28 4 16
4 18 3 12 4 16
5 19 4 16 6 24
6 20 6 24 4 16
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Table 2. Intervention Protocol

Number of
Phase Weeks  Sessions Objective Proprioceptive Training Activities Eye—Hand Coordination Activities
Pretest phase 1-2 6 To assess baseline performance level Pretest performed (T-Agility test)
Foundation 3-8 18 To build baseline proprioception, Single-limb stance with Ball-transfer drills, basic juggling tasks
phase coordination, and agility multi-directional reach, Squat
jumps, box jumps, split jumps
Development 9-14 18 To enhance proprioceptive control ~ Hexagonal balance drills, Reaction-ball drills, target throwing with visual
phase and visual-motor coordination single-leg dynamic balance, cues, unpredictable ball tracking exercises
multi-directional lunges
Performance 15-22 24 To optimize proprioception and Balance and throw drills on Fast-paced multi-ball catching drills, advanced
phase eye—hand coordination wobble boards, single-leg squats  juggling tasks, visual reaction tracking
Posttest phase ~ 23-24 6 To assess post-intervention Posttest (T-Agility test) performed

performance level

Informed consent was secured from all participants before data collec-
tion, ensuring adherence to research ethics and participant safety.

Results

The study analyzed the effect of proprioceptive training combined
with eye—hand coordination activities on agility performance in male
cricket players using the T-Agility test as the primary outcome mea-
sure. There was no statistically significant difference in mean age
between the control and experimental groups at baseline (P=.676),
confirming that both groups were demographically comparable
(Table 3). The effect size was negligible (d=0.118), and the statistical
power for detecting age differences was low (10.8%), consistent with
the absence of meaningful baseline age variation. There was no sig-
nificant difference in baseline agility scores between the control and
experimental groups (P=.901), confirming baseline equivalence. The
control group showed a statistically significant but clinically minimal
improvement in agility (P=.011, d=0.132, power =9.7%). In contrast,
the experimental group demonstrated a highly significant and clini-
cally large improvement in agility performance (P < .001, d=2.476,
power=100%). Post-test comparison between groups also revealed
a highly significant difference (P < .001) with a very large effect size
(d=2.530) favoring the experimental group and 100% statistical power,
confirming the strong effectiveness of the combined proprioceptive
and eye—hand coordination intervention (Table 4).

Discussion

The present study examined the combined effects of proprioceptive
training and eye—hand coordination activities on agility performance

among male cricket players. The findings demonstrated that while
the control group showed a statistically significant improvement,
the experimental group exhibited a substantially greater and clini-
cally meaningful enhancement in agility performance. These results
clearly indicate the superiority of an integrated sensorimotor training
approach over conventional cricket conditioning alone.

The findings of this study are in agreement with previous research
demonstrating that proprioceptive training significantly improves bal-
ance, neuromuscular control, and agility in athletes. Studies conducted
among football, hockey, and cricket players have consistently reported
that proprioceptive and balance-based training enhances postural
stability, reaction time, and movement efficiency, which directly con-
tribute to improved agility performance.”8"1215 Additionally, agility-
focused interventions such as ladder and plyometric training have
been shown to improve movement precision and change-of-direction
ability in cricketers.™ These findings help explain the improvements
observed in the control group while also supporting the markedly
superior gains seen in the experimental group.

The significantly greater improvement observed in the experimental
group can be attributed to the combined inclusion of eye—hand coor-
dination activities along with proprioceptive training. Agility in cricket
requires rapid visual information processing, anticipatory postural
control, and precise motor execution under time constraints. Eye—
hand coordination training enhances visual tracking, reaction time,
anticipation, and movement accuracy, all of which are essential for
effective batting, fielding, and wicketkeeping.®'® The integration of
visual-motor activities with proprioceptive exercises likely enhanced

Table 3. Statistical Comparison of Mean Age Between Groups

S. No. Group N Mean SD t df P Effect Size (Cohen’s d) Power

1 Control 25 17.88 1.641 0.420 48 .676 0.118 10.8%

2 Experimental 25 17.68 1.725

Table 4. Comparison of T-Agility Test Scores with Effect Size and Power Analysis

Comparison Group(s) N Mean * SD t df P Effect Size (Cohen’s d) Power (%)

Baseline (pretest) between groups Control 25 12.67 £1.325 -0.125 48 901 0.036 (negligible) 6.4
Experimental 25 12.72 £1.437

Within control group (pre vs. post) Pretest 25 12.67 £1.325 2.764 24 .011* 0.132 (very low) 9.7
Posttest 25 12.50 £ 1.253

Within experimental group (pre vs. post) Pretest 25 12.72 £1.437 17.715 24 .000%* 2.476 (very high) 100
Posttest 25 9.84 £ 0.800

Posttest between groups Control 25 12.50 +1.253 8.919 48 .000%* 2.530 (very high) 100
Experimental 25 9.84 £+ 0.800

*Significant at 5% level.
**Significant at 1% level.
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both perceptual awareness and motor execution, thereby producing
the superior agility improvements observed in the experimental group.

From a mechanistic standpoint, proprioceptive training enhances
afferent sensory input from muscles, joints, and the vestibular
system, thereby improving sensorimotor integration within the
central nervous system.”® This leads to faster neuromuscular
activation, improved joint stability, and more efficient postural
adjustments during rapid directional movements. Studies on bal-
ance training in young cricketers have similarly demonstrated
significant improvements in agility through enhanced neuromus-
cular control.™ Eye-hand coordination training further improves
visual-motor integration by enhancing reaction speed, timing,
and manual precision, which are critical for performance in fast-
paced ball sports such as cricket.®'® The combined stimulation of
proprioceptive and visual-motor systems likely facilitated syner-
gistic neuroadaptive responses, resulting in superior agility perfor-
mance in the experimental group.

The practical implications of these findings are particularly important
for youth cricket training. Traditional cricket conditioning primarily
emphasizes strength, endurance, and technical skill development,
with relatively limited structured attention to sensorimotor and
visual-motor integration. The present results suggest that systemati-
cally incorporating proprioceptive and eye—hand coordination exer-
cises into routine cricket training programs can significantly enhance
agility without increasing overall training load. Given the substantial
physical and cognitive demands of modern cricket, such evidence-
based sensorimotor training may also contribute to improved perfor-
mance and reduced injury risk."®

Beyond athletic performance, the findings also have meaning-
ful relevance for rehabilitation and occupational therapy practice.
Proprioceptive and eye-hand coordination training are fundamen-
tal components of neurorehabilitation, orthopedic rehabilitation,
and pediatric therapy. The observed improvements in agility through
combined sensorimotor training highlight its potential application
in individuals recovering from lower-limb injuries, those with bal-
ance impairments, and children with developmental coordination
disorders.”#"12%5 This supports the broader translational value of the
present intervention beyond sports populations.

Importantly, the present study makes a unique contribution to
the sports science literature by specifically examining the com-
bined effects of proprioceptive training and eye—hand coordination
activities on agility performance in cricket players. While previous
studies have investigated these components independently, their
integrated application within cricket training has remained rela-
tively underexplored.

Future research should examine the long-term retention effects of
combined proprioceptive and visual-motor training across different
age groups, competitive levels, and both genders. Large-scale, multi-
center randomized trials are recommended to strengthen the general-
izability of these findings. Additionally, future studies should explore
the application of similar intervention protocols in rehabilitation
populations and incorporate objective neuromuscular and reaction-
time measures to further elucidate the underlying neurophysiological
mechanisms of agility enhancement.

Limitations

This study is limited by its small sample size and single-location
recruitment, which may affect the generalizability of the findings.
Additionally, the long-term effects of the intervention and its impact
under real-game conditions were not assessed.
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