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 The Effects of Multiple Training on the Performance of Shotput Players 
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Abstract 
This study aimed to examine the effect of plyometric and strength training on 

the performance of shot-put players. Ten shot put players were selected for 

plyometric training, (N = 10) for strength, and (N=10) for the control group, 

with (19.23 ± 2.18) years of age. These training programs are for eight weeks, 

with five days per week. The following variables were selected as pre- and post-

training using tests shot put distance, standing broad jump, countermovement 

jump, tipple standing jump, 30m dash, sit-ups, and push-ups. Two-way repeated 

measurement ANOVA was applied for statistical analysis. Pearson’s 

correlation was used to find the relationship between pre and post-test. The 

results showed that the strength group significantly improved the shot-put 

distance, standing broad jump, and 30m race after 8 weeks of training. This 

finding indicates that experienced players attended training sessions regularly. 

Therefore, the strength group showed the greatest improvement in shot put 

performance compared to the plyometric and control group. Therefore, it is 

recommended that shot put players participate regularly in training to improve 

their shot-put performance. 

Keywords: Plyometric training, strength training, shot put performance, Shot 

Put Players, Performance Improvement 

 
Introduction 

In the shot put, competitors attempt to throw a heavy metal ball as far as possible 

by setting it on the ground and then propelling it forward with one hand. At the 

back of the circle, they use their powerful hamstrings, gluteus maximus, and 

quadriceps muscles to sprint across the field in pursuit of the heavy metal shot 

(Thaqi et al., 2021). Shot put athletes benefit greatly from plyometric training. 

These plans feature multiple training sessions and rest periods between drill 

loads. Athletes increase their shot-put performances by engaging in a variety of 

explosive actions in this program (Sharma & Mukhopadhyay, 2022). Power 

output in the upper limb muscles and maximal force transmission in the arm are 

both improved with plyometric training (Thompson et al., 2021). Fitness 

practitioners may use the term agility to describe the improved ability to quickly 

shift directions due to this training. Plyometric leg exercises emphasize 
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developing explosive power and quickness in the lower body through a variety 

of jumping and lunging motions (Anousaki et al., 2021). The power of the 

thrower's legs and the steadiness of his or her base of support during the shot put 

(Sharma & Mukhopadhyay, 2022). 

Strength training is essential in the sport, and it is generally agreed that sit-ups 

and push-ups are the most useful workouts for shot putters looking to improve 

their grip, wrist flexion, and forearm extension(Lum et al., 2020). Throwing a 

shot put is a fast-paced, high-stakes activity. When it comes to whole-body 

performance, strength training is a key factor (Sakamoto et al., 2018). Strength 

training is utilized to improve the athletic performance of shot-put players. 

Strength training can be used as a safe and effective progressive overload strategy 

in preparation for and during competition. The improvements in the performance 

of inexperienced shot-put throwers after engaging in a brief strength training 

program (Hammami et al., 2020). The sit-ups, the push-ups, and the race 30 m 

are the three main strength exercises used for training groups. For eight weeks, 

three times a week, both groups worked to improve their upper and lower body 

strength by performing the same set of exercises in the same order (Zaras et al., 

2019). Throwing a shot put is a fast-paced, high-stakes activity. When it comes 

to whole-body performance, strength training is a key factor (Xiao et al., 2022). 

The proposed study aims to inspect the effect of multiple training on the 

performance of shotput athletes. To attain the specific purpose the existing 

research suggests the following objectives. To examine the effect of plyometric 

and strength training on the performance of shot-put players and body 

composition. To investigate the significant effects of plyometric and strength 

training on the physical fitness of shot-put players. 

Materials Method  

The study was conducted using an experimental design. The subject consisted of 

(n = 30) young athletes (19.23 ± 2.18) years of age. There are three groups, 1st is 

plyometric, 2nd strength training groups and 3rd group is the control group. The 

plyometric and strength training groups participated in eight weeks of training 

with five days of work each week. 

Training procedures 

This 8-week, 5-days-per-week program combines plyometric and strength 

training. The program was structured around a weekly progression which 

increased workout duration and target counts. The training drills were based on 

actual shot put thrown throughout the regular season as guided (Thaqi et al., 

2021). So, the plan was chosen to help shot putters retain and enhance their 

abilities. Twenty minutes warm-up before training and 20 minutes cool down 

exercise after training. The purpose of the training program was to enhance the 

strength, quickness, and aerobic power of shot-put players.  
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Instrumentation and Procedure of Data Collection 

Most studies checking the fitness of shot-put athletes use a set of tests. These 

tests usually take place on the field and measure different parts of their shot-put 

performance. Physical fitness tests were conducted to assess the players' fitness. 

Speed and quickness were measured with a 30m dash test, strength was evaluated 

with a standing broad jump, and endurance and muscle development were tested 

using sit-ups and push-ups. 

This test of explosive leg power is widespread and simple to administer. The 

standing wide jump is performed by lining up one's feet at a line painted on the 

ground and launching off at a 45-degree angle. To gauge a person's leg's 

explosive strength, the jump must be redone if the athlete stumbles or takes a step 

backwards during take-off. Jumping distance can be measured using a tape 

measure, and a soft-landing area and nonslip floor are both desirable. Evaluation 

of leg speed and power. In the event of a missed take-off or a regressed landing, 

the athlete must redo the leap (Caughey & Thomas, 2022). 

For experienced shot putters of varying performance levels, the 30 m dash test is 

used to measure acceleration and is a solid indicator of speed. Every effort, both 

before and after sprinting, is displayed (Thaqi et al., 2021). It's done to run 30 

meters in a straight line. Time should be noted precisely for each take. Sprints 

and other measures of speed can be administered over a range of distances, 

depending on the nature of the test and its practical application in the game being 

played. This is a summary of the 30-metre dash. The purpose of this evaluation 

is to establish velocity and acceleration (Abdelkader et al., 2020). 

A staple of any fitness routine, sit-ups are akin to push-ups. The physical therapist 

you see will also likely endorse them as a smart strategy for building abdominal 

muscle and toning up overall. A strong core can help you avoid injuries in the 

car or at work, have better posture, and perform better in sports (Kontou et al., 

2018). Athletes could complete an average of 15 sit-ups in a minute before 

training, but after training, that number increased to almost 30 by a statistically 

significant margin (Thaqi et al., 2021). 

When doing push-ups, the person did it with their hands spread wide apart on the 

floor. Starting in a plank position with the body rigid from the neck down, the 

exercise was finished. First, I had my hands on my shoulders, fingers pointing 

ahead. The hands dangled directly below the shoulders inside views. From this 

position, the test volunteers were told to bend their elbows and lower their bodies 

until their chests almost touched the floor. As the subject got there, he abruptly 

turned around and went in a different direction. During the concentric portion of 

the movement, the cadence was held at a voluntary pace of 2 seconds per 

downbeat. A stronger arm and faster throw are possible benefits (Horst et al., 
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2020). 

Results 

 

 
 

Figure 1 shows the mean age of the plyometric, strength, and control group was 

measured. There was no statistically significant difference among the control and 

plyometric, strength groups in age, weight, and height. 

 
Significant value was adjusted at P < 0.05 

Table 2: shows a statistically significance difference between the control and 

plyometric, strength groups, the strength group is significantly higher in the 

standing broad jump (F = 7.68 & P =.013). 

There was a statistically significance difference between the control and 

plyometric, strength groups, the plyometric group was significantly higher in 

race 30m (F = 2.04 & P = .003). There was a statistically significance difference 

between the control and plyometric, strength groups were significantly higher in 
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setups than in other groups (F=0.531 & P = .047). There was a statistically 

significance difference between the control and plyometric, strength groups, The 

plyometric group is significantly higher in push-ups (F =0.354 & P = .013). 

There was a statistically significance difference between the control and 

plyometric, strength groups, The strength group is significantly higher in shot-

put throwing performance (F = 2.63 & P = .001). 

Discussion 

A significant difference was also found in standing broad jump and 30m dash. 

The strength and plyometric group are significantly higher than the control 

group. The significance value of the standing broad jump of the strength group 

is (P=.013) and the 30m dash value of the plyometric group (P=.003) is 

significantly higher and found a relationship with a shot-put performance. The 

same fact was supported by(Horst et al., 2020) the study they revealed that 

strength group and plyometric perform better in standing broad jump and 30m 

dash with shot put performance. The significance value in their study was found 

standing broad jump (P=.012) and 30m dash (P=.003) was found significant. The 

results showed are same in past and present research. Additionally, both studies 

found a relationship between these two performance indicators (standing broad 

jump and 30m dash) and shot-put performance. It's interesting to note that both 

studies had similar results, with similar significance levels for the standing broad 

jump (P =.013) and 30m dash (P=.003). 

The results showed a significant difference between the mean values observed in 

the sit-up test. The plyometric group was found significantly higher in sit-ups 

than the strength and control groups. The significance value (P=.047) was found 

significant. Similar results support the study of (Horst et al., 2020) in their study, 

the consequences presented that the plyometric group showed significantly 

higher results in sit-ups (P = .043). In the present study found plyometric group 

was found significantly higher than the strength and control group. This finding 

is consistent with the results of (Pisz et al., 2023) study, which also found that 

the plyometric group had significantly higher results in sit-ups compared to the 

strength and control groups, with a significance value of (P=.043). The fact that 

both studies found results adds further support to the idea that plyometric training 

may be particularly effective in improving strength and performance, as assessed 

by the sit-ups test. Results show that the plyometric group has significantly 

higher push-ups than the strength and control group. The plyometric group 

performs better in push-ups and is significantly higher than the strength and 

control groups. The significance value for this difference was (P=.013), 

indicating a statistically significant difference between the groups. Similar results 

support the study of (Thomas et al., 2022) in their study the presented results 

showed that the plyometric group was significant in their push-up test value (P 
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=. 012) as compared to the control group. The fact that both studies found similar 

results suggests that plyometric training may be particularly effective in 

improving upper body strength and endurance, as assessed by the push-ups test. 

This could have important implications for shot put performance. 

The result in Table 2 showed a significant difference between mean values 

observed in shot put throwing performance. The strength group was found 

significantly higher shot-put throwing performance than the plyometric and 

control groups. The shot-put throwing performance value increased after the 

eight weeks of training in the strength group (P = .001). The similar results 

support the study of (Chen et al., 2022)in their study the shot put throwing 

performance increased after the strength and plyometric training. The increased 

value (P =.001). The strength group was significantly higher in the shot-put 

throwing performance as compared to the plyometric and control group. The fact 

that both studies found similar results suggests that strength training may be 

particularly effective in improving shot put throwing performance. This could 

have important implications for athletes who compete in events that require 

throwing, such as track and field. 

The previous studies supported that there is conflicting evidence regarding the 

effects of plyometric training on the performance of shot-put athletes. Some 

studies have shown significant improvements in measures such as shot put 

distance and velocity following plyometric training interventions (Kontou et al., 

2018; Thaqi et al., 2021) while others have found no significant effects (Caughey 

& Thomas, 2022). However, it should be noted that the effectiveness of 

plyometric training may depend on factors such as the duration and frequency of 

the intervention, the specific exercises used, and the individual characteristics of 

the athletes. Based on the current literature, it is difficult to make a definitive 

statement about the benefits of shot-put performance with plyometric exercises. 

However, it may be that plyometric training can be a useful addition to a 

comprehensive training program for shot put athletes, particularly when 

combined with other types of training such as strength and technique training. 

One recent study that supports this idea is the meta-analysis by (Finlay et al., 

2022) which examined the effects of plyometric training on measures of power 

and strength in athletes. The authors found that plyometric training interventions 

were associated with small to moderate improvements in measures of power and 

strength, although the effect sizes varied depending on the specific outcome 

measure. 

Several studies have examined the effect of strength training on shot put 

performance in athletes. One such study by (Zaras et al., 2019) investigated the 

effect of an 8-week strength training program on the shot put performance of 20 

male athletes. The study randomly assigned the athletes to either an experimental 
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group or a control group. The athletes in the plyometric and control group 

underwent an 8-week strength training program consisting of three sessions per 

week, while those in the control group continued with their regular training 

routine. Results of the study showed that the experimental group experienced a 

significant improvement in shot put performance compared to the control group. 

Specifically, the experimental group increased their shot-put performance by an 

average of 9.6%, while the control group only showed a 1.6% improvement. 

Additionally, the study found that the strength training program had a positive 

effect on various physical parameters, such as maximal strength, power, and 

speed. Another study (Schofield et al., 2022) also investigated the effect of an 8-

week strength training program on shot put performance. The study included 30 

male shot-put athletes who were randomly assigned to either an experimental 

group or a control group. The experimental group underwent an 8-week strength 

training program consisting of three sessions per week, while the control group 

continued with their regular training routine. 

The study's findings revealed that the strength group had a significant 

improvement in shot put performance compared to the plyometric and control 

group. Specifically, the strength group increased their shot-put performance by 

an average of 11.6%, while the plyometric group only showed a 1.6% 

improvement. Additionally, the study found that the strength training program 

had a positive effect on various physical parameters, such as maximal strength 

and power. In conclusion, these studies suggest that players' shot-put 

performance can be considerably improved by an 8-week strength training 

program. The training program should include exercises that target maximal 

strength, power, and speed. These findings may be helpful for coaches and 

athletes looking to improve their shot-put performance. 

Conclusion 

There is evidence to suggest that multiple training, including plyometric training 

and strength training, can have a significant positive effect on the performance 

of shot-put players. A study by (Sharma & Mukhopadhyay, 2022) investigated 

the effects of a multiple training program on the performance of elite shot-put 

athletes. The program included plyometric training and strength training and was 

carried out for 8 weeks. The control group only participated in their regular shot-

put training. At the end of the study, the strength group showed significant 

improvements in shot put performance, including increased throwing distance 

and improved shot-put technique. The researchers concluded that a multiple 

training program that includes plyometric training and strength training can be 

effective in improving the performance of shot-put players. Another study by 

(Schofield et al., 2022) investigated the effects of strength training on the 

performance of shot put athletes. The program included heavy resistance training 
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and was carried out for eight weeks. At the end of the study, the strength group 

showed significant improvements in shot put performance, including increased 

throwing distance and improved shot-put technique. 

Recommendations  

on the research, the following recommendations can be made for coaches and 

shot-put players looking to improve their performance through multiple training 

Include plyometric training: Plyometric training can improve shot put 

performance by increasing explosive power and improving overall athleticism. 

Coaches should include exercises such as standing broad jump, triple standing 

jumps, and countermovement jumps. Include strength training training: Shot put 

athletes should also engage in strength training that focuses on improving 

technique and form. Coaches should provide feedback and guidance on proper 

technique, as well as drills and exercises that simulate the movements used in 

shot put throwing. 

Develop a periodized training program: A periodized training program that 

gradually increases in intensity and volume over time can help prevent injury and 

improve performance. Coaches should work with shot put athletes to develop a 

program that includes different phases of training, such as hypertrophy, strength, 

and power phases. 
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