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A comparative study on the effect of plyometric and 
isometric training on high jump performance 

 
Amit Kumar Singh 

 
Abstract 
The high jump is a biomechanically complex athletic event requiring a synergy of explosive power, 
strength, and neuromuscular coordination. This study investigates the comparative effects of plyometric 
and isometric training on high jump performance in male athletes aged 18–25. Thirty athletes were 
randomly assigned into three groups: Plyometric Training (PT), Isometric Training (IT), and Control 
Group (CG), and underwent an 8-week training intervention. Performance was assessed using vertical 
jump height, leg strength, and explosive power. Data were analyzed using paired t-tests and ANOVA (p 
< 0.05). Results revealed that both PT and IT led to significant improvements, but the PT group showed 
higher gains in vertical jump (+12.5%) and explosive power (+14.7%), while the IT group excelled in leg 
strength (+15.3%). These findings suggest that plyometric training is superior for enhancing explosive 
power, whereas isometric training better improves strength. A combined regimen may yield optimal 
performance outcomes for high jumpers. 
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1. Introduction 
High jump performance is influenced by an athlete's capacity to convert strength into vertical 
propulsion during takeoff. Plyometric training characterized by rapid eccentric-concentric 
muscle actions enhances neuromuscular efficiency and explosive power. Conversely, isometric 
training involves sustained muscle contraction without joint movement, promoting 
intramuscular coordination and maximal voluntary force output. Despite their widespread use, 
few comparative studies have evaluated their isolated effects on performance metrics critical to 
high jump. 
 
2. Literature review 
Research by Markovic et al., (2007) [1] and Chelly et al., (2010) [2] established plyometric 
training as an effective method for improving jump performance and lower-body power. 
Folland et al., (2005) [3] demonstrated that isometric training significantly enhances muscle 
strength and endurance, often overlooked in dynamic sports. However, the direct implications 
of these distinct methods on high jump-specific metrics remain underexplored, underscoring 
the need for this investigation. 
 
3. Methodology 
3.1 Participants 
Thirty male high jumpers (Mean age: 21.1 ± 2.3 years; Mean training experience: 2.8 ± 0.6 
years) were recruited and randomly assigned to: 

• PT Group (n=10) 

• IT Group (n=10) 

• CG Group (n=10) 
 
3.2 Training protocol 

• PT group: Engaged in depth jumps, box jumps, and hurdle hops thrice weekly. 

• IT group: Performed wall sits, static lunges, and isometric calf raises on the same 
schedule. 

• CG group: Continued their normal training without added intervention. 
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3.3 Performance measurements 

• Vertical jump height: Measured using a Vertec device. 

• Leg strength: 1RM squat test. 

• Explosive power: Standing long jump distance. 

 

3.4 Statistical analysis 

Pre- and post-intervention data were analyzed using paired-

samples t-tests for within-group differences and one-way 

ANOVA for between-group comparisons. SPSS v25.0 was 

used, and statistical significance was set at p<0.05. 

 

4. Results 

4.1 Vertical jump height 

• PT: ↑12.5% (p<0.01) 

• IT: ↑7.8% (p<0.05) 

• CG: No significant change 

 

4.2 Leg strength (1RM) 

• IT: ↑15.3% (p<0.01) 

• PT: ↑9.2% (p<0.05) 

• CG: No significant change 

 

4.3 Explosive power 

• PT: ↑14.7% (p<0.01) 

• IT: ↑6.5% (p<0.05) 

• CG: No significant change 

The following chart visualizes these performance 

improvements: 

 

 
 

Fig 1: Comparison of training effects on performance metrics 
 

5. Discussion 

Plyometric training's superiority in improving vertical jump 

and explosive power can be attributed to the stretch-

shortening cycle, which enhances muscle spindle sensitivity 

and motor unit recruitment. Isometric training, on the other 

hand, provides structural adaptations such as increased tendon 

stiffness and maximal force generation capability, explaining 

the substantial gains in leg strength. The control group’s 

stagnation underscores the necessity of targeted interventions 

for performance enhancement. 

These findings corroborate earlier work by Markovic et al., 

(2007) [1] and Folland et al., (2005) [3] and extend their 

implications to high jump-specific contexts. 

 

6. Conclusion 

Both plyometric and isometric training enhance performance 

but via different physiological pathways. Plyometric training 

is more effective for athletes seeking to improve explosive 

power and jump height, while isometric training is ideal for 

strength development. Coaches are encouraged to integrate 

both methods into periodized training plans to maximize high 

jump performance outcomes. 
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