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Countermovement jumps (CMJs) are commonly used in training

programs, research, and performance monitoring to assess jump

height among many other variables related to power output. Pre- and

post-season testing periods offer the opportunity to monitor fitness

characteristics of athletes in a competitive season. This testing may

provide valuable information to sport scientists, strength and

conditioning practitioners, and sport coaches. The comparison of test

period results provide a way of assessing individual athlete or team

performance with data to evaluate the success of training

methodologies. Women’s volleyball is a sport requiring repetitive

jumping, challenging the ability to maintain performance over the

course of a competitive season.

CMJs are typically used to evaluate explosive force production ability,

identifying strengths and weaknesses of an athlete; it also allows for

measurement of training progress (2). Many studies have shown the

extensive number of variables that impact CMJ performance. A specific

study by Cormack et al. (1) analyzed jump height, flight time, peak

power, relative peak power, mean power, relative mean power, peak

force, and relative peak force to assess their reliability. The purpose of

this study was to examine in-season changes in CMJ force-time

characteristics in National Collegiate Athletic Association (NCAA)

Division III female volleyball players.

▪ 17 NCAA Division III female volleyball completed two CMJ testing

sessions during the competitive season as part of a long-term athlete

monitoring program.
▪ Athletes age: 19.6 ± 1.0 years, body mass: 70.6 ± 11.3 kg, height:

174.0 ± 6.5 cm

▪ The first testing session took place in the first week of the season

while the second took place during the final week. During each

testing session, each subject completed a standardized dynamic

warm-up before performing two maximal effort CMJ trials.

▪ Each CMJ trial was performed on dual force plates and the force-time

data were used to calculate jump height and propulsion mean force,

velocity, and power.

▪ The average performance between CMJ trials during each testing

session were used for statistical comparison.

▪ A series of paired-samples t-tests were used to examine the in-

season changes in CMJ force-time characteristics.

▪ Hedge’s g effect sizes were calculated to determine the magnitude of

change between testing sessions.

▪ There were statistically significant decreases in CMJ height (p = 0.037)

and mean velocity (p = 0.022).

▪ The differences between beginning and end of season CMJ mean

force (p = 0.686) and mean power (p = 0.079) were not statistically

significant.

▪ The changes in CMJ height, mean velocity, and mean power were

small while the change in mean force was trivial.

▪ There was a decrease in CMJ height, mean velocity, and mean power 

from the beginning to the end of the competitive season. 

▪ The changes in performance were trivial to small indicating that they 

may not be practically meaningful.

▪ Consistent in-season CMJ testing may provide strength and

conditioning practitioners with some insight into how a team is

adapting to competition stress.

▪ The current results indicate that the volleyball team on average,

showed small decreases in their explosive strength characteristics as

indicated by their changes in jump height, mean velocity, and mean

power.

▪ The team was also able to maintain their propulsive mean force

characteristics, demonstrating a maintenance of strength.

▪ Although the current study examined the changes in team

performance, it is important to monitor individual player changes as

well. In doing so, practitioners may be able to prescribe effective

training stimuli to maintain or improve performance characteristics

throughout a competitive season.
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Figure 1. Countermovement jump testing performed on force plates.
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