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Lab Title: Impulse and Asymmetry Analysis of Countermovement Jump Objective 
● Measure and analyze ground reaction forces during the eccentric phase of a countermovement jump (CMJ). The variable of interest is ground reaction force (GRF), impulse, and GRF asymmetry using VALD Force Decks to assess neuromuscular performance. 

● Learning outcome: Analyze and interpret GRF during the eccentric phase of a jump, and their role in neuromuscular performance. Being able to identify and interpret asymmetries in force production between the left and right limbs during the eccentric phase. 
Background Information 
● Force plates provide detailed insights into an athlete’s neuromuscular function by measuring how force is applied and absorbed during movements. 
● These data points help in performance optimization, fatigue monitoring, and injury prevention. 
Key Terminology 
● Ground Reaction Force (GRF): Force exerted by the ground on a person standing, jumping, or landing. 
● Impulse: The total force applied over time (Force × Time), related to jump height and acceleration. ● Asymmetry: Difference in performance or function between limbs 
Instruments & Equipment 
● VALD Force Decks 
● VALD Performance Hub Software 
● Measuring Tape (for standardizing foot placement) 


Procedures 
Preparation:
● Calibrate the force plates using the VALD system. 
● Familiarization with the CMJ 
● Ensure participants wear appropriate footwear or go barefoot for standardization. 
● Stand still, then rapidly drop into a squat and jump as high as possible. (Can use arm swing) ● Measure jump height, impulse, GRF, and asymmetry during eccentric phase. 
[bookmark: _GoBack]Data Collection & Analysis 
● Analyze the variables of interest during the eccentric phase 
● Observe GRF asymmetry during the eccentric phase of the CMJ. 
Results 
● The results will summarize key force plate metrics for each test.
Discussion Questions 
● How does impulse relate to jump height and performance? 
● Are the GRF asymmetry values that are displayed of any concern? What could this indicate? 
● Impulse is the product of Force x Time (in seconds). Which factor of impulse do you think is the most important determent of jump performance: Force or Time? Why? 
Future Applications 
● Fatigue monitoring to adjust training loads. 
● Rehabilitation benchmarking. 
Safety & Ethical Considerations 
● Ensure proper warm-up before explosive tests. 
● Standardize movement instructions to avoid test variability. 
● Monitor for excessive fatigue or injury risks.
image1.png
SPEEDLAB

Sports Performance | Education
Economic Development





