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Background: Concentration has an important role that influences the success of
the learning process. The higher the concentration of students in learning, the
more effective learning and teaching processes are carried out. One of the benefits
of exercise is the improvement of concentration. Lack of time and motivation to
do physical exercise are some reasons why people do less exercise. Circuit
Training is an exercise that does not require much time and is becoming a trend
now.

Objective: To find out the effect of the Circuit Training on the concentration

level of students at Medical Faculty of Diponegoro University.

Methods: This research was a quasi-experimental study with pre and post- test
design, where research subjects were divided into two groups, there are the
control group and the treatment group. The research subjects were

28 male students at Medical Faculty of Diponegoro University. The treatment group
had given Circuit Training for six weeks. In one week there were three meetings
where each training session was done in 3 circuits/cycle and each circuit consisted of
8 movements. The indicator assessed in this study was the level of concentration
measured using the Digit Symbol Substitution Test (DSST) before and after Circuit
Training for six weeks. The results were analyzed using SPSS.

Results: The score of concentration in the treatment group increased with a pre-test
score of 64,93 + 6,38 and post-test score 76,29 + 5,74. Significant result (p= 0.001)
were obtained in the pre and post-test treatment groups.

Conclusion: Circuit training for six weeks can increase the
concentration score of students at Medical Faculty of Diponegoro University.
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Concentration has an important role that
influences the success of the learning process.?
During concentration, the mind focuses on the

Introduction

Concentration is the ability to filter out

information that is not needed and focus attention
on the information needed.! Based on the words
of origin, concentration means the ability to focus
the mind on one subject, object or thought, and at
the same time exclude from the mind every other
unrelated thought, ideas, feelings and
sensations.! In addition to this understanding,
concentration is also defined as the ability to
maintain attention or attention in a longer period.
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object of concentration, and only one thought
occupies the mind.? The higher the concentration
of students in learning, the more effective
learning and teaching processes are carried out.
Vice versa, if the concentration is low, then the
learning outcomes obtained will also be low.?

One way to improve the cognitive function of
the brain is to do physical activity. Physical
activity has an impact on neurogenesis in the
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hippocampus, the learning centre and brain
memory. A higher number of brain cells will
provide the capacity to learn more.* Research
also shows that physical activity can also increase
blood flow to the brain or cerebral blood flow
(CBF) so that cardiac output increases. Increased
cardiac output causes the amount of blood flow
pumped by the heart to increase per minute.’
Exercise can improve cerebrovascular function
where there is an increase in blood flow to the
brain accompanied by adequate oxygen input.®
Research also shows that exercise increases
serum calcium levels which affect increased
dopamine synthesis which can sharpen brain
function and improve mood in learning.’

Circuit training is a form of physical activity
that can affect the cognitive function of the brain.
Conducting circuit training in young adult groups
shows increased concentration and spatial
memory.2

2. Methods

This study used quasi-experimental with pre
and post-test control group design. The subjects
were 28 male students in Medical Faculty of
Diponegoro University with normal Body Mass
Index and between the age of 18-22 years old.
Subjects were determined by purposive sampling
method with inclusion and exclusion criteria and
are divided into two groups: control group and
treatment group, where each group consists of 14
people. The treatment group will be given Circuit
Training for six weeks. In one week there were
three meetings where each training session was
done in 3 circuits /cycle and each circuit consists
of 8 movements.

The subjects have been measured for
concentration before doing the exercise (pre-test)
and after six weeks of the exercise (post-test).
The indicator assessed in this study was the level
of concentration measured using the Digit
Symbol Substitution Test (DSST).

Ethical clearance was requested from the
Medical and Health Research Ethics Commission
(KEPK) of the Faculty of Medicine, Diponegoro
University. Subjects was given a brief
explanation of the purpose, benefits, research
protocols, possible side effects, and an informed
consent sheet.

Data analysis includes descriptive analysis
and hypothesis. Dependent variables data
(concentration) from each group were analyzed

using paired T-test for normal distribution, and
Wilcoxon for abnormal distribution. Intergroup
dependent variables data were analyzed using
unpaired T-test for normal distribution and Mann
— Whitney for abnormal distribution. The value
of the degree of significance is p < 0.05.

3. Result

The level of concentration was measured
using the Digit Symbol Substitution Test (DSST)
which consists of 90 squares containing numbers
that must be paired with the appropriate symbols
for 90 seconds. The more boxes can be filled, the
higher the value indicates a better concentration
level. Subjects filled out the DSST sheet twice,
there were during the pre-test where the data was
taken before the start of the circuit training and
during the post-test where the data was taken two
days after the 6-week circuit training was
completed. The measurement results were shown
in the following table.

Table 1. Score of Digit Symbol Substitution

. Groups
Concentration Treatment  Control P
66,21 + g
Pre 64,93 + 6,38 801 0,519
69,07
’ iIx
Post 76,29 + 5,74 833 0,013
p 0,001f* 0,026"*
Difference 11364390 450F  <0,001%*
Table shows:
* Significant (p < 0,05);
§ Independent t;
£ Mann whitney;
T Paired t;
T Wilcoxon
Concentration
30 76;29
66,21
£ 70 |
P _—
69,07
= 60 64,93
50 T T 1
Pre Post
== Treatment == Control

Figure 1. Concentration Values
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From this research, it can be concluded that
circuit training improves the concentration as can
be seen statistically in an increase of the post-test
scores of the treatment group. The difference in
pre-test and post-test scores for the two groups
also obtained significant results p = 0.001,which
shows that circuit training in the treatment group
can improve the concentration.

4. Discussion

The purpose of this study is to assess the
concentration score of Diponegoro University
Medical Faculty students between groups who
were given intervention Circuit Training for six
weeks and a control group or who did not do
Circuit Training. The result data from the study
were taken using the Digit Symbol Substitution
Test (DSST), a sheet consisting of 90 boxes
containing numbers that must be paired with the
appropriate symbols for 90 seconds. The more
boxes can be filled, the higher the value indicates
a better concentration level. During the research,
there were no subjects that dropped out, so that
all subjects could undergo Circuit Training until
done.

The results obtained from this study indicate
a statistically significant increase in the level of
concentration between before and after the
treatment circuit training for six weeks in the
treatment group. The increase in concentration
was seen from the mean concentration value in
the treatment group 64.93 (pre-test), increased by
11.36 to 76.29 (post-test). The control group that
did not carry out the circuit training showed an
increase in the level of concentration that was
statistically lower than the treatment group. The
mean in the control group was 66.21 (pre-test);
increased by 2.86 to 69.07 (post-test).

This is consistent with the theory, which is
during physical activity, several molecular
systems can play a role in beneficial things to the
brain it is the neurotrophic factors. Neurotrophic
factors, especially Brain Derived Neurotrophic
Factor (BDNF) can increase the resistance and
growth of several types of neurons.® BDNF acts
as the main mediator of synaptic efficacy, nerve
cell linkages, and nerve cell plasticity. The
neurotrophin response mediated by physical
activity may be limited to the motor and sensory
systems of the brain.1

After physical activity, vasodilation of the
blood vessels and an increase in heart rate will
occur, causing blood circulation to reach the
entire body, including the brain.! An increase in

blood circulation, causes a smooth supply of
nutrients and oxygen, optimal brain function, and
increases the activity of nerve growth factor
(NGF). This nerve growth factor is a small
protein that is important in the growth and
maintenance of nerve cells. 12

Physical activity can be one of the efforts to
prevent cognitive dysfunction and dementia.
Three mechanisms are involved, namely
angiogenesis in the brain, synaptic reversal
changes, and eliminating amyloid buildup.t®
Mechanisms that explain the relationship
between physical activity and cognitive functions
such as blood pressure regulation, increase
lipoprotein levels and endothelial nitric oxide
production, and guarantee strong brain tissue
perfusion. The direct effect on the brain is
maintaining the neural structure and increasing
the expansion of nerve fibres, synapses, and
capillaries.*

Physical activity can also increase serum
calcium levels which affect the increase in
dopamine synthesis, which can sharpen brain
function and improve mood in learning.® Physical
activity can increase growth hormone and
norepinephrine.  Norepinephrine  works in
modulation of nerve activity in the alerting
process. Alerting (the first division of attention
functions) is an attempt to maintain awareness of
impending stimuli.®> The attention function needs
the ability to concentrate on maintaining the
function for an extended period.**
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