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Effects of Physical Exercise on Cognitive Performance
Arina Bratamidjaja (Faculty advisor: Dr. Christine Malone)

Psychology Department, Minnesota State University Moorhead

Background
- Many studies have indicated a relationship between the level of physical exercise and

cognitive performance (Keating, Castelli & Ayers, 2013; Colcombe & Kramer, 2003).
- All sports or exercises, in general, require sustained attention, focus, decision-making,

and working memory at an optimal level. Over time, individuals generalize these skills
which could positively enhance their cognitive performance in the long run (Furley &
Memmert, 2011).

- Physical exercise effects on the college population
● Jacobson & Matthaeus (2014) found a significant relationship between the level of

sports experience and executive functioning, which includes inhibition, effortful
problem-solving, and decision-making.

● Keating, Castelli & Ayers (2013) found college students who participated more in
weekly strength exercises had a significantly higher GPA.

- Rohde and Thompson (2007) found that cognitive ability directly predicts academic
performance.

- The effects of physical exercise on cognitive performance and GPA will be examined
in this study. Cognitive performance will focus on logical reasoning, word-based math
questions, verbal reasoning, and general knowledge. A possible correlation between
GPA and exercise experience will also be explored.

Hypotheses:
Part 1: Participants who do more physical exercise will earn higher cognitive
performance scores compared to participants who do less.
Part 2: Participants who do more physical exercise are predicted to have a relatively
higher GPA compared to participants who do less.

Method
Participants:
- 38  undergraduate students participated in the study
- The study was presented online, using Qualtrics
- Compensation was given in the form of extra credit for psychology courses
Design:
- Single-factor between-subjects design
- Non-experimental
- Independent Variable

● Exercise group (High participation vs Low participation)
- Dependent Variables

● Cognitive Performance Score
● GPA

Materials:
- Demographic & Physical Exercise Questionnaire
●Each question regarding physical exercise scored in a range from 0-4. From this, 

the level of the physical exercise group was determined from the computed score 
from the questionnaire. 
●A median split was  performed on the computed physical exercise scores. 

Participants with scores above the median were assigned to the high participation 
group and those with scores below the median were assigned to the low 
participation group.

Procedure:
- Consent form at the beginning of session. 
- Demographic/physical exercise questionnaire 
- Wonderlic Personnel Test. 
- Debriefed and directed to another site for extra credit
- The session took approximately 15 minutes to complete.

- Wonderlic Personnel Test (2016)
●Thirty questions were taken  from the sample test. 
●The cognitive domains measured were word-based math questions, verbal 

reasoning, logical reasoning, and general knowledge.
●Each question worth 1 point

Result
- The single-factor between-subjects ANOVA showed non-significant difference for 

cognitive performance score across exercise groups, F(1,36)= 3.68, p= .063, η2= 
.093.

- The single-factor between-subjects ANOVA showed a significant difference for 
GPA across exercise groups, F(1,36)= 4.20, p= .048, η2= .104.

- Pearson correlation coefficients were computed as a follow up
● The relationship between cognitive performance and exercise score was not 

significant, r(36) = .275, p =.095. 
● The relationship between GPA and exercise score was also not significant, r(36)= 

.285, p=.083 

Discussion
- Participants were likely to have a higher GPA if they exercised more frequently
- Frequency of physical exercise did not impact cognitive performance scores
- Pearson correlation coefficients during follow up showed no significant correlation 

between GPA and exercise score, nor between cognitive performance and exercise 
score.

- Limitations include lack of manipulation in the study, which makes it unclear if 
there is a causal relationship

- Another limitation is that this study did not explore other cognitive domains such as 
memory or attention 

- Future studies should include a greater number of participants and test more domains 
of cognitive performance
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