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According to the U.S. Department of Health and Human
Services, youths should engage in at least one hour of
physical activity daily in order to obtain optimal health
benefits4. With the increase in academic demands on
schools, children are falling well below this minimal
threshold of engaged activity time. In recent years it has
become more prevalent that physical activity may be linked
to improved mental health and cognitive benefits.
Researchers have found that there is a significant
relationship between physical activity and academic
performance1,2. Studies investigating the impact physical
activity has on math and reading show a positive
relationship suggesting engagement in physical activity
may improve academic performance1,2,3. Physical activity
increases blood flow as well as the release of brain derived
neurotrophic factor (BDNF) which also improves selfesteem, enhanced arousal level, and overall well-being2,3.
With the multitude of benefits derived from physical activity,
it is difficult to determine the direct impact it may have
specific to academic performance. This study uses a
school-based approach, to investigate the impact training
elementary students using exercise intervals in order to
reach sub-maximal heart rates and the relationship it has on
mathematical performance.

Two 4th grade classes at Mitchell Elementary School participated in this study during their regularly
scheduled activity time in the exergaming room. Each class was randomly assigned to the control or
experimental group. The experimental group watched math facts flash on monitors during exercise
time. The monitors were turned off during exercise for the control group.
! Students entered the room and were given a math quiz which consisted of 100 basic multiplication
facts. Students were instructed to complete as many problems as possible in 1 minute.
! Students were assigned to a station and upon the command from the teacher they engaged in activity
for 3 minutes at each station. Activities included: treadmill, elliptical, Dance Dance Revolution, Wii,
boxing, glider, rowing, and climbing wall. Students rotated through each station.
! A wrist band heart rate monitor was worn by each student throughout the exercise portion of the
study. Heart rates were recorded after every station.
! A post math quiz was administered after students engaged at each station. The post math quiz was a
randomized version of the pre assessment. Students had 1 minute to complete as many questions as
possible.

"A combination of All Minds Exercising lab (AMX), Action
Based Learning lab (ABL), and outdoor activates may
provide even greater academic achievement.
"It would be beneficial to compare gender differences to
allow educators to adjust the curriculum accordingly.

The purpose of this study was to investigate the relationship
between physical activity and academic performance in
mathematics among fourth grade students.

REFERENCES
RESULTS

HYPOTHESIS

"Fourth grade students would increase heart rates by
actively engaging in the AMX lab
"Fourth grade students would increase the number of
correct responses on the post math assessment
"Students that had math facts flashing on the television
screens while they were participating in activity would have
greater increases on the post math assessments compared to
the students that did not have the television screens turned
on during exercise time.

RECOMMENDATIONS
"Future research could benefit from utilizing a larger sample
size and age range to see if incorporating physical activity
earlier has a greater effect on academic achievement.

PURPOSE

Our hypothesis were:

The amount o time students engage in physical activity time
has been reduced over the recent years in elementary school
systems in order to devote more time to academics. Thus,
critical aspects of children’s health, wellness, and mental
wellness are overlooked. Results from this study suggest that
students can exercise and maintain their target heart rate
range while engaging in exergaming activities. Mathematical
performance increased after participating in moderate
physical activity focused on cardiovascular activities.
Evidence suggests that there is a relationship between
physical activity and mathematical performance. Further
feedback from the classroom teachers suggest that the
benefits from physical activity during the school day blend
into other academic subjects resulting in a more focused
student in the classroom.

" 95% of students maintained heart rates (HR) between 160.5bpm – 169bpm (experimental group) and
163bpm – 171bpm (control group) which indicates they exercised within their sub-maximal heart rate range.
"Experimental group increased post-test scores 20.9% (t=6.275, p=0.01) whereas the control group increased
3.5% (t=1.074, p=.286).
"Pearson’s Correlation r=.248* (experimental group) and r=.136 (control group)
*significant at p=0.05 level

Groups

N

Experimental Group 36

164.9 (24.2) +20.9

Pearson’s
Correlation
(r)
.248*

Control Group

167.3 (23.8)

.136

42

Heart Rate
(BPM) (SD)

% Change
(post-pre)

+3.5

95% Confidence Interval of the
Difference
Group HR
Lower
Experimental 160.5
Group

Upper
169.3

Control
Group

171.6

163.0
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INTRODUCTION
According to the U.S. Department of Health and Human Services, youths should
engage in at least one hour of physical activity daily in order to obtain optimal
health benefits. With the increase in academic demands on schools, children are
falling well below this minimal threshold of engaged activity time. In recent years
it has become more prevalent that physical activity may be linked to improved
mental health and cognitive benefits. Researchers have found that there is a
significant relationship between physical activity and academic performance.
Studies investigating the impact physical activity has on math and reading show
a positive relationship suggesting engagement in physical activity may improve
academic performance.
Physical activity increases blood flow as well as the release of brain derived
neurotrophic factor (BDNF) which also improves self-esteem, enhanced arousal
level, and overall well-being. This study uses a school-based approach, to
investigate the impact ... on ... elementary students using exercise intervals in
order to reach sub-maximal heart rates and the relationship it has on
mathematical performance.

PURPOSE
The purpose of this study was to investigate the relationship between physical
activity and academic performance in mathematics among fourth grade students.

HYPOTHESIS
Our hypothesis were:
•

Fourth grade students would increase heart rates by actively engaging in
the AMX lab.

•

Fourth grade students would increase the number of correct responses on
the post math assessment.

•

Students that had math facts flashing on the television screens while they
were participating in activity would have greater increases on the post
math assessments compared to the students that did not have the
television screens turned on during exercise time.

!
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METHODOLOGY
Two 4th grade classes at Mitchell Elementary School participated in this study
during their regularly scheduled activity time in the exergaming room.
•

Each class was randomly assigned to the control or experimental group.

•

The experimental group watched math facts flash on monitors during
exercise time.

•

The monitors were turned off during exercise for the control group.

•

Students entered the room and were given a math quiz which consisted of
100 basic multiplication acts.

•

Students were instructed to complete as many problems as possible in 1
minute.

•

Students were assigned to a station and upon the command from the
teacher they engaged in activity or 3 minutes at each station.

•

Activities included: treadmill, elliptical, Dance Dance Revolution, Wii,
boxing, glider, rowing, and climbing wall.

•

Students rotated through each station.

•

A wrist band heart rate monitor was worn by each student throughout the
exercise portion of the study.

•

Heart rates were recorded after every station.

•

A post math quiz was administered after students engaged at each
station.

•

The post math quiz was a randomized version of the pre assessment.

•

Students had 1 minute to complete as many questions as possible.

  RESULTS
• 95% of students maintained heart rates (HR) between 160.5bpm – 169bpm
(experimental group) and 163bpm – 171bpm (control group) which indicates
they exercised within their sub-maximal heart rate range.
• Experimental group increased post-test scores 20.9% (t=6.275, p=0.01)
whereas the control group increased 3.5% (t=1.074, p=.286).
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• Pearson’s Correlation r=.248* (experimental group) and r=.136 (control group)
• significant at p=0.05 level
GROUPS

N

HR (BPM)
SD

%
Change
(postpre)

Pearson's
Correlation

Experimental 36

164.9 (24.2)
+20.9

0.248

Control

167.3 (23.8)
+3.5

0.136

42

95% Confidence Interval Of The Difference

Group HR

Lower

Upper

Experimntal
Group

160.5

169.3

Control Group

163.0

171.6

CONCLUSION
The amount o time students engage in physical activity time has been reduced
over the recent years in elementary school has been reduced over the recent
years in elementary school critical aspects of children’s health, wellness, and
mental wellness are overlooked. Results from this study suggest that students
can exercise and maintain their target heart rate range while engaging in
exergaming activities. Mathematical performance increased after participating in
moderate physical activity focused on cardiovascular activities. Evidence
suggests that there is a relationship between physical activity and mathematical
performance. Further feedback from the classroom teachers suggest that the
benefits from physical activity during the school day blend into other academic
subjects resulting in a more focused student in the classroom.

RECOMMENDATIONS
• Future research could benefit from utilizing a larger sample size and age range
to see if incorporating physical activity earlier has a greater effect on academic
achievement.
• A combination of All Minds Exercising lab (AMX), Action Based Learning lab
(ABL), and outdoor activates may provide even greater academic achievement.
• It would be beneficial to compare gender differences to allow educators to
adjust the curriculum accordingly.
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