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Abstract 

This study evaluates the anthropometry, fitness, and karate 
performance of schoolboys. The sample comprises an experimental 
group (n = 15) and a control group(n = 15). Eight weeks of 
strength and karate training were given to the experimental group 
and only karate training to the control group. The study measures 
were eight skinfolds, nine girths, body mass, hand grip strength, 
agility, flexibility, leg strength, balance, speed, sit-ups, push-ups, 
and half squats. The statistical analysis of the repeated measures 
ANOVA reveals that the experimental group was significantly 
higher than the control group after eight weeks of strength training 
in agility, flexibility, speed, vertical jump, sit-ups, push-ups, and 
half squats. Finally, it is concluded that strength and karate 
training are suitable for reducing fats and increasing the physical 
fitness of school children. It is suggested that the school 
administration adopt strength and karate training programs to 
improve physical fitness and body composition.  
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Role of Strength Training on Body Composition and Karate Performance of School Children 

Abstract 

This study evaluates the anthropometry, fitness, and 
karate performance of schoolboys. The sample comprises 
an experimental group (n = 15) and a control group (n = 
15). Eight weeks of strength and karate training were 
given to the experimental group and only karate training 
to the control group. The study measures were eight 
skinfolds, nine girths, body mass, hand grip strength, 
agility, flexibility, leg strength, balance, speed, sit-ups, 
push-ups, and half squats. The statistical analysis of the 
repeated measures ANOVA reveals that the experimental 
group was significantly higher than the control group after 
eight weeks of strength training in agility, flexibility, 
speed, vertical jump, sit-ups, push-ups, and half squats. 
Finally, it is concluded that strength and karate training 
are suitable for reducing fats and increasing the physical 
fitness of school children. It is suggested that the school 
administration adopt strength and karate training 
programs to improve physical fitness and body 
composition. 
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Introduction 
Karate is a hopping technique that rapidly changes body 
position to perform the next action of the movement 
frame function (Andrade et al., 2019). Its competitions 
comprise the weight categories. A karate match 
consists of three rounds of three minutes, which 
require proper time recovery and strength for 
repetitions of the next action. Therefore, karate 

performance depends on physical strength, endurance, 
agility, flexibility, balance, and coordination (Slimani et 
al., 2017; Stanley, 2020). Physical strength is the most 
important factor in executing the karate skill along with 
punching abilities (Zulkarnain, 2021; Zemková & 
Hamar, 2018). These kinds of exercises improve the 
transfer of force through the kinetic chain from the 
lower body to the upper body (Wroble, 2009). An 
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athlete's primary goal is to maximize his strength for 
kicking and punching (Jukić et al., 2016). Without 
proper training, it is not possible to react effectively 
against an opponent. It is essential to enhance balance 
through the enhancement of muscular strength of the 
abdomen, legs, and pelvis which assists in controlling 
spine position (Isacowitz, 2022). These four muscle 
groups boost the stability of the trunk during sporting 
activities as well as prevent injuries (Işık & Başar, 2021). 
Appropriate training improves stability when hitting and 
kicking karate athletes (Luo et al., 2022). Strength 
training increases lean body mass and metabolic rates 
which decreases the body fat of the athletes (Kerksick 
et al., 2009). 

Cardiorespiratory endurance, muscular endurance, 
flexibility, and body composition are fitness 
components that improve the performance of karate 
players (Hauschild et al., 2016). However, a higher 
percentage of body fat is not a good attribute to 
control body mass faster movement of school children 
(Nikookheslat et al., 2016). Thus, strength training 
along with faster movement with high intensity are 
beneficial for the reduction of body fat (Hanson et al., 
2009). Therefore, this study is designed to investigate 
the karate ability of school-going children where karate 
is not a popular sport. 
 

Methods and Material: 
Study design and Participants 
Purposively, (n = 30) novice schoolboys were 
recruited for this experimental study. The sample 
consisted of (n = 15; age = 11.13 ± 01.22 years) 
experimental group and (n = 15; age = 10.73 ± 01.27 
years) control group. The experimental group was 
strength training with karate training and the control 
group was given simple karate training for two months. 
A consent letter was signed by all participants to ensure 
their willingness as volunteers to participate in the 
study process. All measurements were compiled at 26 
BC Middle School Tehsil Yazman, District Bahawalpur, 
Pakistan. 
 

Procedure of Data Collection  
The first phase of the study examined anthropometrics,  

the second phase was physical fitness, and the third 
phase was a kinematics analysis of the participants' 
karate actions. The selected variables were skinfolds, 
girths, lengths, breadths, arm span, stature, sitting 
height, body mass, and hand grip strength. Nine 
stations were organized for anthropometric 
measurements such as body marking, measurement of 
skinfolds, girths, lengths, breadths, arm span, stature, 
sitting height, body mass, and handgrip strength. A 
stadiometer was used for the stature and body mass of 
the participants. It was instructed the participants keep 
their heads straight, in an upright position in a relaxed 
position hanging their hands on both sides (Rima, 2019; 
Herman, 2011). Both measurements were recorded in 
stature in centimeters and body mass in kg. A skinfold 
caliper was used to measure the skinfold at the triceps, 
biceps, subscapular, iliac crest, abdomen, frontal thigh, 
and calf as all measurements were recorded in 
millimeters as guided by (Olutekunbi et al., 2018). The 
handle of the dynamometer was adjusted to grip 
properly with the fingers then squeezed by applying 
maximum force and the reading was recorded in kg as 
guided by (Hassan, 2018). 

The vertical jump is measured to assess leg 
strength, a stopwatch is used to measure the body 
balance time, the sit and reach test for flexibility, and 
the kicking bag for the kick force and frequency. T- 
runs test was implemented to assess agility. This 
running was completed in ten 10-meter straight, a five-
meter side towards the left, then ten meters to the 
right side, then return to the center for five meters and 
finally retune to the starting point after a ten-meter 
dash. It is believed that there is a substantial variation in 
agility between karate athletes time was recorded with 
a stopwatch used for speed for a 30-meter race straight 
(Pal et al., 2020). Flexibility was obtained through the 
sit and reach test by using a wooden flex meter. The 
participants were asked to sit on the floor and place 
booth feet on the surface of the device that push 
forward the attached ruler as can possible (Blazevich et 
al., 2018). Thirty-meter dash was applied to assess 
speed (Anglos, 2017). Set-ups were recorded in a 
minute and applied as proposed by (Lawrence, 2019). 

Table 1 

Strength Training Schedule on Karate Performance 

Week Number Procedure and practice Frequencies 
Week 1-2 Punching and kicking on pads 2 to 3 
Week 3-4 Punching and kicking on pads 3 to 4 
Week 5-6 Drills with gloves for offensive and defensive strategy with partner 4 to 6 
Week 7-8 Offensive and defensive both together with a partner 4 to 7 
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Statistical Analysis  
Numerous statistical strategies have been applied to 
analyze anthropometric and physical fitness measures. 
To detect differences in skinfolds from anthropometric, 
repeated measure ANOVA with a second factor was 
applied to assess the comparison among experimental 
and control groups before and after the completion of 
the training program. A comparable statistical 
technique has been followed for the assessment of 
corporations in karate (Błaszczyszyn et al., 2019). The 
Tukey post hoc was used to gauge the distinction 
among groups. All values were computed using a p < 
0.05 significance level.  
 
 

Result 

This section of the study provides a statistical analysis of 
karate schoolboys’ skinfold in anthropometric 
measurement. The total anthropometric 
measurements included eight skinfolds and two physical 
strengths. The pre-tested and post-tested 
anthropometric measurements of 9- to 12-year-old 
karate players were compared.  Figure 01 shows a 
significant difference between the experimental group 
at thigh skinfold at pre- and post-tested measurements 
of schoolboys of karate game as F (3.813) = P (0.05). 
Results showed that the experimental group had 
significantly more reduced frontal thigh skinfold than 
the control group which can be observed in the mean 
values.  

Figure 1 

Pre and Skinfold Measures Of Experimental And Control Groups Of The Karate Players 

 
Figure 2 showed that the comparison of pre-and post-
tested body mass of schoolboys in karate games was 
substantially different F (4.156) = P (0.043). The 

experimental group had reduced considerably body 
mass compared to the control group.  

 
Figure 2 

pre and post measure hand grip and body mass of experimental and control groups of the karate players 
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Figure 3 showed that the comparison of pre-and post-
tested schoolboys in karate games was significantly 
different in the following measures as in agility F (5.212) 
= P (.030), Tukey post hoc depicts that control groups 
were inferiors than experimental groups in flexibility F 
(10.706), p (.003). After eight weeks of training the 
experimental group found a significant increase in 
flexibility than the counterpart group. In vertical jump 
for leg strength of schoolboys of karate, players were 
significantly different as F (9.647), p (.004), in 
comparison of pre and post-test data. The 

experimental group has significant improvements in 
vertical jump capacity. In the speed 30m shuttle race 
schoolboys in karate games were significantly different 
F (74.815), p (.000. In the sit-ups of schoolboys of 
karate games were significantly different, F (10.788), p 
(.003). The pushups of schoolboys in karate games 
were significantly different, F (13.064), p (.001). In the 
plank of schoolboys of karate game were significantly 
different, F (10.031), p (.004). In the half squats of 
schoolboys of karate game was significantly different, F 
(14.235), p (.001). 

 
Figure 3 

Pre and Post-Physical Fitness of Experimental and Control Groups of The Karate Players 

 

Discussion and Conclusion 
This study concludes that combining strength training 
with karate training reduces obesity and fat in 
schoolboys. There are significant differences in skinfold 
triceps thickness between the experimental and novice 
groups. The total number of skinfolds in the 
experimental group was reduced after the 12-week 
strength-training program (Koutedakis & Sharp, 2004). 
This showed the fat and body mass reduction with 
strength training with karate training. The handgrip 
strength increased but not significantly between the 
group comparison of the experimental group and the 
control group (Madankumar, 2018). The agility 
performance was obtained to estimate the ability to 
rapidly change direction, accelerate, or decelerate. This 
study concludes that combining strength training with 
karate training increases the agility performance of 

schoolboys. This study concludes that combining 
strength training with karate training increases the 
agility performance of schoolboys. In a previous study, 
consistent speed, agility, and quickness training were 
shown to increase strike speed and agility in karate 
athletes (Purba 2021; Romanova et al., 2022). This 
study concludes that karate training increases flexibility 
as reported, the karate group generates maximum 
quadriceps flexibility (Franchini & Herrera-Valenzuela, 
2021). This study concludes that karate schoolboys’ 
vertical jump increased through strength and karate 
training. In the previous study, the vertical jump 
estimated the energy of the lower extremities through 
the movements of hips, knees, and ankles and 
confirmed the finding with the present study (Abidin & 
Adam, 2013; Vanrenterghem et al., 2004).  
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This study found that combining strength training 
with karate training improved balance which 
determines a person's capacity to control their body 
position (Ansari & Sharma, 2022). This study concludes 
that the combination of strength training and karate 
training substantially increased speed over a shorter 
period as supported by the findings of (Paradisis et al., 
2014). The sit-up measurement estimates the strength 
of the abdominal muscles. This study concludes that the 
number of sit-ups significantly increased through 
strength training with karate training and strengthening 
the abdominal muscles. A previous study was used to 
assess abdominal power (Ovretveit & Toien 2018). 
This study concludes that the number of push-ups 
significantly increased through strength training with 
karate training and strengthened the upper body and 
muscle tone. The push-up measurement was taken to 
estimate muscle tone and strength in the upper body. 
This shows that the general strength and conditioning 
schooling (Brudnak et al., 2002). Planking improves 

stability which has a large effect (Broussal-Derval, 
2019). Within the preceding examination plank boosts 
the metabolic rate and benefits middle energy 
(Kabadayı, 2023). Leg muscles supporting the leg 
shrunk (Grgic et al., 2021). This study concludes that 
Squats significantly increased the core strength of the 
body through strength training with karate training and 
increased numbers of Squats in the comparison of pre-
and post-tested data. 

In conclusion, strength and karate training 
significantly affect the performance of the experimental 
group than the control group in physical fitness 
measurements. Both training courses increased 
strength in muscles but strength training with karate 
training has more significant effects. Strength training 
with karate training reduces fats by minimizing the 
skinfolds, increasing hand grip strength, and reducing 
body mass. 
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