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Abstract
Introduction   Exercise maintains or enhances physical fitness and overall health and wellness.  The
purpose of this study was to determine if cognitive ability could be improved with regular aerobic
exercise.
Methods  This experimental study was conducted among first year Physical Therapy students at
UERMMMCI.  Students who had low levels of physical activity or none at all based on a questionnaire,
who passed a medical check-up and were willing to participate were included.  Twelve students were
assigned to the aerobic exercise group and 11 students to the control group.  The exercise group
underwent 30-minute sessions of tae bo three times a week for six weeks.  Cognitive ability was
measured before and after the six week study period in both groups using a Raven's Standard
Progressive Matrices evaluation.  The test scores were compared using paired and independent T-test.
Results  Twelve students in the tae bo group and 11 in the control group completed the study.  There
was a significant increase in the mean Raven's scores in the tae bo group after the 18 sessions while
a decrease was noted in the mean post-test scores of the control group.  The mean Raven's scores were
significantly higher in the tae bo group compared with those of the control group.  The men in the tae
bo group had higher scores than the women.
Conclusion  Aerobic exercise was effective in increasing the cognitive ability of first year Physical
Therapy students.  Gender may be a factor in cognitive ability.
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        he brain and body are integral components of any
individual and both should be in a homeostatic

condition in order to function well. Exercise is an integral
part of human development. It enhances or maintains
physical fitness and overall health and wellness.
Exercising three times week for 30 minutes per session is
enough to improve health.  This is the parameter used in
the Shortened Questionnaire to Assess Health
(SQUASH).1

Stroth, Hille, Spitzer  and Reinhardt2   showed that
young adults who adopted an exercise regimen consisting
of 30 minute sessions three times a week demonstrated
improvement in verbal memory, concentration
performance and affect.  Physiologically, physical activity
such as aerobic workout increases blood circulation,

T body temperature and heart rate; these changes stimulate
an increase in brain activity. Those changes were
associated with reduction of stress, increased sensory
sharpness and improved concentration.

The relationship of physical well-being to mental
activity is seen in various studies.  A study on
preadolescents revealed that active students
demonstrated increased responsiveness and better
academic performance than the resting group.3    Grade
school students at a sports camp had better memory
performance following an aerobic fitness program.4

Masley found that subjects who exercised 5-7 times a
week had better cognitive function than those who
exercised less.5
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Total awareness excellent body obedience (Tae-bo)
is a form of aerobic exercise which incorporates both
speed and agility, combining the moves of tae kwon do,
karate, boxing, ballet and hip-hop dancing, developed
by Billy Banks during the 1980's.  The Korean word "tae"
means foot and leg.  Tae Bo involves a series of kicks, leg
raises and pivots set to fast-paced music to liven up the
routine, making it almost dance-like. Front kicks,
sidekicks and back kicks are the foundation of the Tae Bo
workout. "Bo" is a shortened word for "box" that Billy
Blanks created. The use of punches and arm movements
builds upper body strength and flexibility.

Raven's Standard Progressive Matrices from Pearson
Talent Assessment is a global non-verbal measure of
general mental ability.  It helps identify individuals with
advanced observation and clear thinking skills and can
handle the complexity and ambiguity of the modern
workplace.  Raven's system offers information about an
individual's capacity for analyzing and solving problems
from complex information, abstract reasoning and the
ability to learn.  Because it adopts a non-verbal approach,
the test is not influenced by language differences.  It
consists of a series of diagrams or designs with a missing
part.  The respondent is tasked to select the correct part
to complete the designs from a number of options printed
beneath.

The purpose of this study was to determine if the
cognitive ability of first year Physical Therapy students
with a low level of physical activity could be improved
with regular aerobic exercise.

Methods
This was an experimental study on first year Physical
Therapy students in UERMMMCI to determine whether
or not regular aerobic exercise would improve their
cognitive ability.  The study was approved by the Ethics
Review Committee of the Medical Center.

 The subjects were recruited from first year students
enrolled in Physical Therapy.  Students whose level of
physical activity was low or light, signed an informed
consent and waiver, and passed a general check-up
performed by a licensed physician, were included in the
study.  The level of physical activity was determined
through a questionnaire based on the Short Questionnaire
to Assess Health (SQUASH).  The subjects were assigned
to either experimental or control group.  The experimental
group was subjected to aerobic exercises in the form of
tae bo 30 minutes three times a week for six weeks,
conducted by a certified tae bo instructor.  The control
group was instructed to continue with their usual
activities.  Cognitive ability was measured before and
after the six-week study period in both tae bo and control

groups using Raven's Standard Progressive Matrices
(SPM) administered by a psychologist.  Raven's SPM is
a test for general mental ability consisting of 60 items
divided into five groups.  Each subject was assigned a
code which was written on the questionnaire instead of
the subject's name.

Scores from Raven's SPM were encoded and analysed
using SPSS Version 17.  A paired T-test was done to
compare the pre-test and post-post scores of the tae bo
and control groups, respectively.  An independent T-test
was done to compare the pre-test scores of tae bo and
control groups, and the post-test scores of both groups.

Results
One hundred thirty-nine first year Physical Therapy
students were invited to take part in the study. Based on
the evaluation of their level of physical activity, 50
students were eligible but only 36 students signed the
waiver and informed consent. After the medical check-
up, 24 students were cleared to take part in the exercise
program.  Thirteen students agreed to undergo 6 weeks
of aerobic exercise and 11 students were assigned to the
control group. One student in the tae bo group dropped
out leaving 23 participants.

Table 1 shows that the aerobic exercise and control
groups are comparable in terms of age and sex.

Table 1. Demographic characteristics of participants.

Variable Experimental Control
    (n =12) (n =11)

Age (years) 17 ± 1.5  16.7 ± 1

Gender Mean/Percentage Mean/Percentage

Male 6 (50%) 6 (55%)

Female 6 (50%) 5 (45%)

Table 2 shows a decrease in the mean Raven SPM
post-test scores in the control group.  Table 3 shows an
increase in the mean post-test scores of the tae bo group
which is statistically different from the mean pre-test
score.

Table 4 shows that the difference between the mean
pre-test scores of the control and tae bo groups was not
significant.  Table 5 shows that the mean post-test score
of the tae bo group is significantly higher than that of the
control group.  The men in the tae bo group had higher
mean post-test scores than the women (88.3 vs 85.0) but
the difference was not significant.
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Table 2. Raven's standard progressive matrices pre-test and
post-test scores in the control group.

  Pre-test     Post-test

Mean 79.091 73.636

Std Dev 16.096 17.189

P Value   0.160   0.160

*P value > 0.05 was assessed using Paired t-test

Table 3.  Raven's standard progressive matrices pre-test and
post-test scores in the experimental group.

Pre-test Post-test

Mean 65.000 86.667

Std Dev ±16.514 ±8.876

P Value 0.001 0.001

*P value < 0.05 was assessed using Paired t-test

Table 4.  Independent  t-test of mean pre-test scores in the
control and experimental groups.

Control Experimental

Mean 79.091 65.000

Std Dev ±16.096 ±16.514

P Value 0.051 0.051

*P value > 0.05 was assessed using Independent t-test

Table 5.  Independent  t-test of mean post-test scores control
and experimental groups.

Control Experimental

Mean 73.636 86.667

Std Dev ±17.189 ±8.876

P Value 0.031 0.031

*P value < 0.05 was assessed using Independent t-test

Discussion
This  study showed a significant increase in the cognitive
ability of students who underwent aerobic exercise for
six weeks, as measured by Raven's SPM, compared to
those without exercise.  The findings are consistent with
the study of Stroth, Hille, Spitzer and Reinhardt.  The
results also show that the men in the tae bo group
performed better than the women in Raven's SPM,
indicating that gender maybe a factor in congitive ability.
This study was hampered by the limited number of
students who were qualified and willing to join.  If a
future study with a broader bigger sample of students can
validate these findings, then it can be recommended that
aerobic exercise be offered or made part of the curriculum.
A larger sample may have also shown whether or not the
apparently better performance of the men is really gender-
related.
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