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ABSTRACT

A comparative study on the effectiveness of tabata training and ladder training on muscle endurance and cardiac

endurance among basketball players. Background : Tabata training is a high intensity interval training method involving
20 seconds of exercise and 10 seconds of rest, repeated eight times. Ladder training improves speed, agility,
coordination, balance and reaction. Methodology : 30 basketball players were divided into two groups. Group A
performed Tabata training, and Group B performed Ladder training. Muscle endurance was assessed using the vertical
jump test, and cardiac endurance using the Cooper 12-minute run test. Training was conducted for six weeks over 18

sessions. Results: Both groups showed significant improvement in muscle and cardiac endurance. However, Tabata

training produced greater improvement than ladder training. Conclusion: Tabata training was more effective than ladder

training in improving the selected endurance outcomes among basketball players.
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INTRODUCTION

Basketball is one of the most popular and physically
demanding team sports. It is a fast-paced game that
requires continuous movement, rapid acceleration,
sudden stopping, jumping, sprinting, pivoting, and
frequent changes in direction. During a basketball
match, players must perform repeated high-intensity
activities while maintaining balance, coordination,
speed, strength, and accuracy. These activities place
considerable demands on the muscular and
cardiovascular systems. Therefore, physical fitness
and endurance are essential components of successful

basketball performance.

Endurance is the ability to perform physical activity
for a prolonged period while resisting fatigue. Muscle
endurance refers to the ability of muscles to perform
repeated contractions or maintain activity for a long
time. Basketball players require good endurance in
the lower limbs and core muscles for running,
jumping, landing, defensive movements, and repeated
changes in direction. Cardiac endurance, or
cardiorespiratory endurance, is the ability of the heart

and lungs to supply oxygen to the working muscles
during exercise. It helps players recover between
activities and maintain

intense performance

throughout the game.

Various training methods are used to improve the
physical fitness of basketball players. Tabata training
is a form of high-intensity interval training that
consists of 20 seconds of intense exercise followed by
10 seconds of rest, repeated eight times. Exercises
such as burpees, jump squats, plank jacks, and bicycle
crunches may be included. This training method
challenges both the muscular and cardiovascular
systems and may improve endurance, exercise
tolerance, and recovery capacity.

Ladder training is an agility-based exercise
programme performed using an agility ladder.
Common drills include one-foot-in, two-feet-in, and
lateral shuffle movements. Ladder training helps
improve foot speed, agility, balance, coordination,
reaction time, proprioception, and lower-limb control.
These abilities are important in basketball because
players frequently perform quick foot movements,
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defensive slides, pivots, and sudden changes in
direction.

Both Tabata training and ladder training may improve
the physical performance of basketball players,
although they focus on different aspects of
conditioning. Tabata training mainly involves
repeated high-intensity muscular and cardiovascular
activity, whereas ladder training emphasizes agility,
footwork, coordination, and movement control.

The vertical jump test can be used to assess lower-
limb muscular performance, while the Cooper 12-
minute run test is commonly used to assess cardiac or
cardiorespiratory endurance. These tests help
determine changes in physical performance before
and after a training programme.

The present study aims to compare the effectiveness
of Tabata training and ladder training on muscle
endurance and cardiac endurance among basketball
players. Thirty healthy male basketball players aged
18-25 years were divided into two groups. Group A
performed Tabata training, and Group B performed
ladder training. The training programme consisted of
18 sessions conducted three times per week. Pre-test
and post-test measurements were taken using the
vertical jump test and Cooper 12-minute run test to
identify the effects of both training methods.

METHODOLOGY
Study setting

The study was conducted in Physiotherapy outpatient
department of RVS College Of Physiotherapy.

Study design and study duration

The study design was a pre test and post test
experimental study conducted over a period of 6
months.

Inclusion criteria

e  Healthy normal students of age between
18-25 years (Basketball players).

e  Male subjects only included.
Exclusion criteria

e Severe pain condition of shoulder.
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e Upper limb deformities.
e Perceptual disorder.
e Visual and hearing impairment.

e Abnormally short &
subject.

abnormally height

e Cardiovascular disease.

e Upper and lower motor lesions.

e Any neurological impairment.

e Outside the intended age range.
Orientation of the subjects

Before the collection of data, subjects were explained
about the purpose of the study. The investigators have
given a detailed orientation about the various test
procedures. Such as the Vertical jump Test to measure
muscle endurance and cooper 12 minute run test to
measure cardiac endurance. The consent and full
cooperation of each participant was sought after
explanation of condition and demonstration of the
procedures involved in the study.

Measurement Procedure
A. Vertical jump test for muscle endurance

The subject was asked to stand on the side of a wall
and reach up with the hand closest to the wall keeping
the feet flat on the ground, the point of the fingertips
is marked or recorded. This is called the standing
reach height.

The subject was then asked to stand away from the
wall, and leaps vertically as high as possible using
both arms and legs to assist in projecting the body
upwards and attempting to touch the wall at the
highest point of the jump. The difference in distance
between the standing reach height and the jump height
is the score.
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B. Cooper 12 minutes run test for cardiac
endurance

Explain the test procedures to the subject. Perform
screening of health risks and obtain informed consent.
Prepare forms and record basic information such as
age, height, body weight, gender, test conditions.

Procedure: Place markers at set intervals around the
track to aid in measuring the completed distance.
Participants run for 12 minutes, and the total distance
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covered is recorded. Walking is allowed, though the
participants must be encouraged to push themselves
as hard as they can to maximize the distance covered.

Scoring: There are Cooper test norm tables for general
guidelines for interpreting the results of this test for
adults. There is an equation that can be used to
estimate VO2max (in ml/kg/min) from the distance
score (there's a formula for either kms or miles). The
formula is derived from the original article by Cooper
(1968).

Treatment procedure

GROUP A: TABATA TRAINING
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EXERCISE STARTING POSITION PROCEDURE

Bicycle crunches

Place the hands behind the head,
keeping the elbow wide, and gently
support the head. Engage core, then
lift shoulder blades off the floor and
Lie on the back with knees bent | twist the torso to bring one elbow

and feet flat on the floor. towards the opposite knee while
extending the other leg. Alternate
side in a pedaling motion, keeping
the core engaged throughout the
exercise.

Start between plank position
with feet together and a wider Engage the core, and then hop the

plank position with feet apart, feets out to the sides and back
mimicking jumping jack together in a controlled manner
position
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Burpees

Dropping into a squat, kicking legs
back into a plank, performing a push
-up (optional ), jumping feet back to

the squat, and then jumping up.

Starting in a standing position

Jump squats

Lower into squat position, ensuring

he kn hind th .F
Standing with feet shoulder the knees are behind the toes. From

width apart, toes slightly turned
out and arms by the sides

the squat, explosively jump upwards,
landing softly and immediately
returning to the squat position to
repeat the movement.

GROUP B: LADDER TRAINING
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EXERCISE STARTING POSITION PROCEDURE

Focus on the first rung of the ladder
directly in front of you

One Foot In Ladder Drill

Step Forward: Step into the first

rung with one foot, followed by the

other foot stepping outside the
ladder, next to the first foot.

Stand at the end of the ladder
with feet shoulder-width Repeat: Quickly step the other foot
apart. into the next rung, alternating feet
in and out of the rungs as you move
forward.

Pace: Maintain a quick but
controlled pace, ensuring only one
foot enters each rung at a time.

Focus on the first rung, ready to
Two Foot In Ladder Drill step in with both feet.

Step In: Quickly place both feet
into the first rung, one after the
other, ensuring both feet land inside
the ladder.

Stand at the end of the ladder Step Out: Move to the next rung by
with feet hip-width apart. stepping both feet out
simultaneously and then quickly
back into the next rung.

Repeat: Continue this pattern down
the length of the ladder, placing
both feet in each rung before
moving to the next.
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Lateral Shuffle Ladder
Drill

stand sideways at one end of
the ladder with your knees
slightly bent and feet
shoulder-width apart.

Keep your body low and your core

engaged.

Step 1: Step into the first rung with
your lead foot (the foot closest to
the ladder).

Step 2: Quickly bring your trailing
foot into the same rung.

Step 3: Step out to the side of the
ladder with your lead foot,
followed by your trailing foot,
landing outside the rung.

Step 4: Move laterally to the next
rung and repeat the pattern,
continuing down the length of the

ladder.
DATA ANALYSIS AND RESULTS
M P 3 64
Variables Groups Test Mean . can Stal}d?rd aired °t
difference deviation value
Pre test 30.98
Group A 4.83 0.69 27.1
Muscle Post test 35.81
endurance Pretest | 33.01
Group B 3.42 0.6 25
Post test 36.43
Pre test 2.40
Group A 0.28 0.06 16.3
Cardiac Post test 2.68
endurance Pre test 2.48
Group B 1.08 0.3 13.94
Post test 3.56

Table 1 : Shows mean value, mean difference, standard deviation, paired ‘t’ test value between pre and

(5]
&

0.005 level of significance

post test of muscle endurance and cardiac endurance.

. Mean Standard | Unpaired
Variables | Groups | Mean difference | deviation | ‘t’ value
Muscl
uscle | Group | ¢ ool 915 0.63 4.16
endurance A
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Group
o b a1
Grzup 1.099
eti?lfif:e 0.95 0.21 10.5
Grlgup 0.149

Table 2 : Shows me mean value, mean difference, standard deviation, unpaired ‘t’ test value between
pre and post test of muscle endurance and cardiac endurance.

DISCUSSION

The aim of this study is to compare the effect of tabata
training and ladder training on muscle and cardiac
endurance of basketball players.

To improve the muscle and cardiac endurance among
the basketball players. 30 Subjects were taken and
divided into 2 groups. Group A were given tabata
training and Group B were ladder training

This study was supported by Teo Sin Cher (2025),
conducted a study tabata exercise that increased
endurance of primary school basketballers. This study
is to investigate the effects of the 12 weeks Tabata
program on primary basketball players' endurance. 24
male and female from primary school were selected
to the tabata training group (EG) and control group
(CG). The EG group involved tabata training three
times per week for 12 weeks. Body Mass Index
showed no significant differences between the control
and experimental groups after 12 weeks of
intervention. However, other tests of cardiovascular
endurance, muscle endurance and flexibility of the
primary basketball players showed that there is a
significant difference in the endurance scores between
the CG and the EG after the tabata training program.

Ketut Chandra Adinata Kusuma (2017), conducted a
study effect of ladder drill exercise on speed,
surrounding, and power leg muscle. This study is an
experimental research. This study utilized one group
pre test-post test design. There were total people as
the subject of this research. The data collection
technique used a 30-meter sprint test to measure run
speed, Illinois agility test to measure agility, and
vertical jump test to measure power of leg muscle.
Data analysis technique which was used for
normality test, homogeneity test/F-test, and T-test
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with significant level 5% by using SPSS 16.0.0. Based
on the finding, there was an effect of ladder drill
training upon run speed with sig value=0.007, agility
and power of leg muscle with sig value=0.000. Based
on the data analysis, it could be concluded that there
was a significant effect of ladder drill training upon
run speed, agility and power of leg muscle.

CONCLUSION

The study was conducted to compare the effectiveness
of tabata training and Ladder training for the muscle
and cardiac endurance among the basketball players.

30 subjects were included in this study and were
randomly divided into two groups. Group A was
treated with tabata training and group B was treated
with ladder training to improve muscle and cardiac
endurance. The muscle endurance was measured
using the vertical jump test and cardiac endurance was
measured using a cooper 12 minute run test, scored
with corresponding trials considered that as a pre test
value. After completing the 6 weeks of training with
18 sessions again the measurement was taken and
those values are considered as post test values.

This statistical result shows that there is significant
difference in both groups. But when comparing the
mean value it is found that the group treated with
tabata training was more effective than ladder
training for improving the muscle and cardiac
endurance among the basketball players.

LIMITATIONS
e The number of subjects was small.
e Psychological factors were not considered.

e Short term study.
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SUGGESTIONS

Similar studies can be carried out for larger
sample sizes.

Study can be carried out for different age groups.

The study can be carried out for a long term
period.
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