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Materials and Methods

Abstract
INTRODUCTION: Rebounds per game are indicative of performance in
basketball. Teams gain or maintain possession of the ball through rebounding.
The purpose of this study was to identify the contribution of specific
components of athleticism to rebound performance.
METHODS: Average rebounds per game was used for performance from most
recent competitive seasons. Aspects of athleticism were identified through a
combination of seven performance tests: maximum vertical jump, reactive
strength index, seated medicine ball chest pass, flying 10-yard sprint, isometric
mid-thigh pull, 2-minute hurdle jump, and a reactive/cognitive agility test.
RESULTS: Participants (n=14) from the Men’s varsity Basketball team (mean age:
20.07 ± 1.38 years; height: 75.42 ± 2.26 in; weight: 192.55 ± 26.05 lbs) averaged
[3.82 ± 1.89] rebounds per game. There was no significant effect of specific
aspects of athleticism on rebound performance: [F(2,10) = 0.3352, p=0.723.].
DISCUSSION: The results of this study suggest that athleticism is not related to
rebound performance in basketball. Past research suggests a correlation
between athleticism and cognition on basketball performance (Mangine et al.,
2014). Future research should further examine how individual aspects of
athleticism may relate to performance. Limitations for this study include selfreported rebound data and data collection across different seasons.

SUBJECTS: Members of the Men’s varsity basketball team at Linfield University (n=14).
Participants signed an informed consent prior to the study. This study was approved by the
Linfield University IRB. Testing took place in the Health, Human Performance and Athletics
facility at Linfield University. Participant age, height, and weight were recorded.
WARM-UP: Performed included: Jog x 2 laps down/back, skip x 2 laps down/back, single-leg
A-skip x 2 laps down/back, lateral shuffle x 2 laps down/back, lateral lunges x 1 lap
(alternating) down/back, world’s greatest stretch x 3 (each side), 180-degree vertical jump
turns x 4, and forward sprints with backward shuffle x 2 laps down/back.
TESTING: Reaction times recorded using the Witty SEM Cognitive Timer (Fig. 1a and 1b
for equipment set-up).
Test 1: “Find the Green Box”: participants stand in the middle of the 12 x 12 ft square and
run for the box that lights up green.
Test 2: “Find the Green 3”: Participants stand in the middle of the 12x12 ft square and
search for the one box that lights up with a green '3' while the rest of the boxes display
a different green figure.
Rest intervals between trials varied between each participant based on individual
testing speed and testing group size.

Figure 1a: Witty SEM Cognitive Timer
(Set-Up)

Figure 1b: Witty SEM Cognitive Timer SetUp (In motion)

Introduction
The current literature in basketball supports defensive rebounding as a critical
performance indicator (Csataljay et al., 2009). Defensive rebounds give
basketball teams greater possession of the ball, and thus, more opportunities to
score. There is a lack of research exploring both physical and cognitive factors
that may contribute to a player’s ability to perform a defensive
rebound. Several studies have found no significant relationship between agility
and basketball performance (Garcia-Gill et al., 2018). However, many studies
used agility tests that failed to measure the cognitive aspect of agility. Trajkovic ́
et al. (2020) found more skilled adolescent soccer players had greater cognitive
agility as measured by the Witty SEM cognitive timer. This study aims
to measure cognitive agility using the Witty SEM cognitive timer in order to
evaluate the relationship between overall athleticism and basketball
performance. We hypothesized a positive correlation between defensive
rebounding ability and cognitive reaction time in collegiate male basketball
players.

Purpose
The purpose of this study was to identify the contribution of specific components
of athleticism to rebound performance.

Limitations
Limitations for this study include small sample size, use of only male participants,
self-reported rebound data and data collection across different seasons.
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Results
Table 1: Demographics and Rebound
Measurements:

Mean (range)

Standard Deviation (±)

Age (years)

20.07 (18 - 23)

1.38

Height (in)

75.42 (70 – 79)

2.62

Weight (lb)

192.55 (140.9 - 256)

26.05

Rebounds/game (#)

3.82 (1 - 6.7)

1.89

Table 2: Cognitive Athleticism Group Averages
Measurements:

Mean (range)

Standard Deviation (±)

Find The Green Box (seconds)

14.66 (12.01 - 16.58)

1.21

Find The Green 3 (seconds)

16.03 (13.86 - 18.26)

1.15

Final Cognitive Score (seconds)

1.37 (0.04 - 2.55)

0.74

Table 3: Physical Athleticism Group Averages
Measurements:

Mean (range)

Standard
Deviation (±)

No Arms Vertical Jump (in)

17.79 (13.71 - 20.39)

5.11

Reactive Strength Index

1.41 (0.97 - 1.9)

0.48

Seated Med Ball Chest Pass (ft)

22.27 (19.5 - 27.5)

6.28

Flying 10-Yard Sprint (time)

1.15 (1.11 - 1.23)

0.31

Isometric Mid-Thigh Pull (strength:weight)

1.84 (1.49 - 2.22)

0.55

2-Minute Hurdle Jump (#)

154.92 (96 – 214)

53.30

Figure 3a: Rebound Performance vs. Cognitive Athleticism

Figure 2a: Find The Green
Box

Figure 3a: Rebound Performance vs. Physical Athleticism

Figure 2b: Find The Green 3

There was no significant effect of specific aspects of athleticism on rebound performance:
[F(2,10) = 0.3352, p=0.723.].

Summary and Conclusion
DATA ANALYSIS:
Performance: Evaluated by averaging rebounds per game for all seasons played at the
university level. For those first-year students, the rebound data was from their senior year.
Cognitive Reaction Time: Two trials for both tests. The total time to touch 10 boxes was
recorded in seconds for each trial, and the best score was used.
Cognitive Reaction time was calculated as follows: (Best find the Green 3 time – Best find the
Green Box) ÷ 10 trials = Cognitive Reaction Time.
Athleticism Score: Overall athleticism was evaluated using the following tests: a no-arms
vertical jump test (in.), reactive strength index, seated medicine ball chest pass (ft), flying 10yard sprint (time), isometric mid-thigh pull (strength: weight), and a 2-minute hurdle jump
(#). The athleticism score was calculated by converting the five strength variables to t-scores
and calculating an average.
Statistical Analysis: Demographics, mean scores and correlations were analyzed using
Microsoft excel 365®
Data were scaled and a linear model regression with Analysis of Variance (ANOVA) was
conducted using Alteryx Software. The alpha priori level was set at p < 0.05.

This study found no correlations between specific components of athleticism
and rebounding performance. Rebounds in the game of basketball can make or
break a team's chances of winning. Therefore, it is worthwhile to further evaluate
factors that influence rebounding ability. Future research can evaluate other aspects
of athleticism to rebounding.
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