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Handball goalkeepers are required to perform explosive, reactive, and highly coordinated movements under intense match
pressure. Despite these unique demands, many inter-collegiate teams follow general conditioning routines rather than goalkeeper-
specific training. This study examined the effect of an eight-week strength and conditioning (S&C) program on the performance
of inter-collegiate handball goalkeepers aged 17 to 25 years. The intervention targeted lower-body power, core stability, agility,
shoulder strength, and reactive movement patterns. Physical performance was assessed using vertical jump height, change-of-
direction tests, core endurance holds, and shoulder strength measurements. Technical performance was evaluated through a
standardized reaction-time save test, while psychological readiness was measured using a self-report scale. Results revealed
significant improvements in explosive power, lateral movement speed, trunk stability, and reactive save accuracy. Participants
also reported higher confidence and perceived readiness. Overall, the findings suggest that a structured S&C program can
substantially enhance the performance of young collegiate handball goalkeepers and should be integrated into regular training
practices.
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Introduction: rely on generalized fitness routines, which may not

Handball is a fast-paced, high-intensity game in which
the goalkeeper plays a pivotal role in determining the
outcome of each match. Goalkeepers must repeatedly
perform quick lateral dives, vertical extensions, rapid
hip movements, and sudden changes in stance height to
block shots delivered at high velocity. These demands
require excellent physical conditioning, superior
coordination, strong perceptual judgment, and robust
psychological resilience. Among inter-collegiate
athletes aged 17 to 25 years, performance is influenced
by both physical maturation and skill development.
Athletes in this age range respond positively to
systematic training because they are in a phase of high
neuromuscular adaptability. However, many colleges
lack dedicated goalkeeper development programs and
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adequately address position-specific needs.

Since goalkeepers face frequent explosive movements,
unbalanced postures, and repeatedly loaded joints,
targeted strength and conditioning (S&C) training
becomes essential for improving performance and
preventing injuries. Although research on field players
in handball is extensive, studies focusing specifically
on collegiate goalkeepers especially in the Indian
context are limited. This study fills that gap by
evaluating whether an organized S&C program can
enhance the performance of inter-collegiate handball
goalkeepers aged 17 to 25.

Review of Related Literature:

Previous studies across various sports emphasize the
importance of strength, power, agility, and core
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stability for high-performance athletes. Research on
handball players indicates that explosive lower-body
strength significantly influences jump height, side-step
speed, and quick directional changes. Plyometric
training has consistently produced improvements in
both vertical and horizontal jumping ability, which are
essential for diving and reaching saves.

Goalkeepers also rely heavily on reactive agility
responding quickly to visual stimuli rather than pre-
planned cues. Studies show that reactive agility training
improves anticipation and movement initiation,
contributing to better save success. Additionally,
research on overhead athletes highlights the importance
of shoulder stability and rotator cuff strength to prevent
injuries and support repetitive reaching motions.
Within the age group 17 to 25, athletes demonstrate
rapid neuromuscular development and strong
adaptation capacity. Studies indicate that individuals in
this developmental phase benefit significantly from
progressive overload and skill-specific conditioning.
Based on this literature, an S&C program combining
strength, plyometrics, agility, and stability training
should positively impact goalkeeper performance.
Purpose of the Study:

The purpose of this study was to examine the effect of
an eight-week strength and conditioning program on
physical  performance, reactive ability, and
psychological readiness of inter-collegiate handball
goalkeepers aged 17 to 25 years.

Objectives:

1. To evaluate baseline fitness and performance
levels of collegiate handball goalkeepers.

2. To design and administer an eight-week
goalkeeper-specific S&C program.

3. To analyze changes in explosive power,
agility, core strength, shoulder stability, and
reaction-time saves after the intervention.

4. To assess psychological readiness and
confidence following the program.
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Hypotheses:

H1: The strength and conditioning program will

significantly improve goalkeeper performance among

inter-collegiate athletes aged 17 to 25 years.

HO: The strength and conditioning program will not

produce significant improvements.

Methodology:

Participants:

Twelve inter-collegiate handball goalkeepers (both

male and female), aged 17-25 years, were selected

through purposive sampling. All participants had a

minimum of two years of playing experience and were

injury-free during the study period. Consent was

obtained prior to participation.

Study Design:

A pre-test and post-test experimental design was used.

The total duration of the S&C intervention was eight

weeks, with three supervised sessions per week in

addition to regular team practice.

Assessment Tools:

1. Vertical Jump Test — to measure lower-body
power.

2. 5-0-5 Change-of-Direction Test — to evaluate
agility.

3. Core Endurance Test — plank hold duration.

4. Shoulder Strength Test — wusing handheld
resistance equipment.

5. Reaction-Time Save Test — number of saves out of
20 unpredictable shots.

6. Psychological Readiness Scale — self-rating from 1
(low) to 10 (high).

Results:

Explosive Power (Vertical Jump)

Participants showed a 6-9%b increase in vertical jump

height after the program. Greater leg strength and

improved neuromuscular coordination contributed to

this enhancement, resulting in better reach and quicker

elevation during saves.
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Agility (5-0-5 Change-of-Direction Test):
The average time improved by 4-6%, indicating
sharper lateral movements and faster redirection. These
improvements directly supported quicker repositioning
during shooting phases.
Core Strength (Plank Duration):
Core endurance improved by 15-22% among
participants. Stronger trunk muscles helped maintain
postural control during dives, jumps, and landing
phases.
Shoulder Strength:
Shoulder internal and external rotation strength
increased by 5-7%. This improvement supports
overhead reaching actions and reduces injury risk from
repetitive movement patterns.
Reaction-Time save Test Training Intervention:
1. Warm-Up (10-12 minutes)
e Light jogging
o Dynamic stretching for hip, knee, and shoulder
joints
e Activation exercises using resistance bands for
glutes and scapular muscles
2. Strength & Power Training (25-30 minutes)
e Back squats (3x6-8)
e Trap-bar deadlifts (3x4-6)
e Lunges and single-leg Romanian deadlifts
(3x6 each leg)
e Medicine-ball chest passes and overhead
throws (3x8)
e Box jumps and jump squats (3x6)
3. Agility & Plyometric Training (12-15 minutes)
o Lateral bounding drills
e Short sprints of 5-10 meters with visual cues
e Quick stance-change movements mimicking
goalkeeping actions
e Dive mechanics with foam landing mats
4, Core & Stability Training (10 minutes)
e Planks, side planks
o Pallof press
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e Hip stability exercises
e Controlled rotation drills
5. Cool-Down (5 minutes)
o Static stretching
o Breathing and relaxation exercises
Participants achieved a 10-12% increase in successful
saves in the rapid-shot test. Enhanced lower-body
explosiveness and agility directly contributed to
quicker responses and more accurate positioning.
Psychological Readiness Training Intervention
1. Warm-Up (10-12 minutes)
e Light jogging
o Dynamic stretching for hip, knee, and shoulder
joints
o Activation exercises using resistance bands for
glutes and scapular muscles
2. Strength & Power Training (25-30 minutes)
e Back squats (3x6-8)
o  Trap-bar deadlifts (3x4-6)
e Lunges and single-leg Romanian deadlifts
(3x6 each leg)
e Medicine-ball chest passes and overhead
throws (3x8)
e Box jumps and jump squats (3x6)
3. Agility & Plyometric Training (12—-15 minutes)
o Lateral bounding drills
e Short sprints of 5-10 meters with visual cues
e Quick stance-change movements mimicking
goalkeeping actions
e Dive mechanics with foam landing mats
4. Core & Stability Training (10 minutes)
e Planks, side planks
e Pallof press
e Hip stability exercises
e Controlled rotation drills
5. Cool-Down (5 minutes)
e  Static stretching
e Breathing and relaxation exercises
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Confidence scores increased from an average of 6.1 to
8.3, reflecting improved self-belief and mental
preparedness. Many athletes reported feeling more
stable, more explosive, and quicker in goal.

Result: The findings of this study indicate that an
eight-week S&C program can significantly improve the
physical and technical performance of inter-collegiate
handball goalkeepers aged 17-25 years. Improvements
in vertical jump height and change-of-direction ability
are especially relevant because they directly influence
a goalkeeper’s capacity to cover different zones of the
goal quickly and efficiently.The notable increase in
reactive  saves  demonstrates that  physical
enhancements were effectively transferred to sport-
specific performance. Combining perceptual cues with
movement drills likely sharpened neuromuscular
responses and improved decision-making under
pressure.

Core strength improvements played a vital role in
stabilizing the body during diving and landing. A
strong core reduces uncontrolled trunk rotation and
enhances energy transfer during explosive movements.
Shoulder strength gains, although moderate, suggest
that consistent rotator cuff and scapular training can
improve upper-body function and decrease injury risk.
Greater shoulder stability contributes to more
controlled arm movements when blocking high-
velocity shots.

The age group of 17-25 years responded particularly
well because this period aligns with peak adaptability
for strength, coordination, and skill learning. Younger
participants (17-19 years) benefitted most from
foundational strength improvements, while older
participants (22 to 25 years) showed greater
development in power and agility. The rise in
psychological readiness and confidence highlights the
connection between physical fitness and mental
performance. When athletes feel stronger and faster,
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their anticipation skills and decision-making improve
naturally.
Conclusion:
The study concludes that a structured eight-week
strength and conditioning program significantly
enhances performance among inter-collegiate handball
goalkeepers aged 17 to 25 years. Improvements were
observed in explosive power, agility, core stability,
shoulder strength, and reactive save accuracy.
Psychological readiness also increased, indicating that
physical gains  positively influence  mental
preparedness.
Overall, the program effectively addressed goalkeeper-
specific requirements and should be integrated into
collegiate handball training routines. Such targeted
conditioning can not only boost performance but also
reduce injury risk and support long-term athletic
development.

Recommendations:

1. Colleges should implement goalkeeper-specific
S&C programs as part of regular training.

2. Strength training should focus on both bilateral and
unilateral leg exercises.

3. Plyometric and agility drills should simulate real
match conditions.

4. Coaches must monitor shoulder load to prevent
overuse injuries.

5. Periodic assessments should be conducted to track
progress.

6. Future research should involve larger samples and
match-performance analysis.
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