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Abstract Cognitive function is a process of thinking
systematically, logically, and analytically. In the present
study, it is indispensible and has an important role in the
learning process’s success. The enhancement of cognition
could change a person's behavior for the better. The
thought process depends on the brain's electrical activity
and a person's mental condition, which is indicated by
brain waves, beta waves. Beta waves affect a person's
concentration and awareness. Improvement beta waves on
adolescents are positively correlated with improved
cognitive function. In addition to cognitive function, they
are stimulation by brain jogging or brain exercise. Brain
jogging is a mental exercise model that combines cognitive
and multitasking. This study used an experimental method
with brain jogging treatment intervention for eight weeks,
with 17 students who had met the sampling criteria. The
beta wave measurement results increased significantly by
19.92% or (16.99±8.48 vs. 20.38±9.34) with a p-value of
0.0001**. Cognitive function increased significantly by
44.36% or (290.88±31.92 vs. 419.94±97.01) with a p-value
of 0.0001**. Meanwhile, the Pearson correlation test
results between beta waves and cognitive function in the
pre-test obtained r = -0.642 with a determinant coefficient
of 0.054 or 5.4%, there was no significant correlation,
while in the post-test it was obtained r = 0.482 with a
determinant coefficient of 0.232. or 23.2% with a p-value
of 0.050*. Research and analysis of brain jogging treatment
have been shown to improve cognitive function and affect
beta waves.
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1. Introduction
Cognitive factors have an essential role in the success
of students in the learning process. The ability of
cognitive function will have a positive impact on students’
learning outcomes. Therefore, we need a method or
formula to improve students’ cognitive function and look
for any factors that can affect cognitive function
development. Cognitive concepts refer to the ability to
process information, apply knowledge, and change trends
[1]. In line with the theory of Jean Piaget in [2] found that
cognitive development is the combined result of maturity,
maturity of the brain and nervous system, and adaptation
to our environment.
Cognitive activity is an individual behavior that has an
impact on gaining knowledge. In addition, cognitive is
also a mental condition because of indirect observations of
cognition. Hence, cognition cannot be measured directly
but through observable behavior. According to Mayers,
Cognition refers to all mental activities associated with
thinking, knowing, remembering, involves many modes
of understanding, such as perception, imagination,
reasoning, observation, response, memory.[3] Cognition
also involves forms of recognition, such as observing,
seeing, watching, imagining, giving, guessing, and
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judging. Cognitive is always the main thing to determine
someone in responding, thinking, processing information,
storing information to get a pattern from a new
environment [4].
Cognitive function is a conscious mental activity such
as thinking, remembering, learning and using language.
Similar research with that cognitive function consists of 5
domains: Attention and Concentration, Memory,
Visuospatial, Language, and Executive Functions.
Concentration is one of 5 cognitive processes. Cognitive
enhancement may be defined as the amplification or
extension of the mind’s core capacities by improving or
augmentation of internal or external information
processing systems [5]. The benefit if someone can
concentrate well when participating in the learning
process in class, including students, will more easily and
quickly master the teaching material presented, likewise
with four other cognitive function domains, namely
memory, visuospatial, language and executive functions
which can affect student learning and learning outcomes.
To detect someone is focused or not and could be
analyzing through brain waves [5].
Sports science researchers have been interested in the
relationship between brainwaves and sports performance.
In the normal activities of EEG, θ and δ activities are rare
or non-existent. The activated cortex can produce γ
activity and β, and sometimes α activity [6]. Most
researchers working on brainwaves in the past focused
only on closed-skill precision sports and found that the
α-wave in the temporal lobe region is the basis of
closed-skill sports [7]. Brain waves are divided into five
distinct parts, which create a spectrum of levels of human
consciousness. Brain waves can change throughout the
day, which is influenced by the activities carried out. The
activities carried out can be influenced by several factors:
a person's emotional condition, adequate sleep time, and a
person's stress condition. The brain is made up of billions
of brain cells called neurons. Each neuron communicates
with each other (establishes a relationship) by emitting
electric waves. The electrical waves released by neurons
in the brain are called brain waves. So what is called brain
waves are electrical activities released by the brain? [8].
Similar research with the description above states that
brain waves can be categorized into 5 (five) categories,
namely delta, theta, alpha, beta, and gamma. Brain waves
related to cognitive function are beta brain waves. The
state of alert and full concentration is strongly influenced
by beta brain waves (13-30 Hz) in beta brain waves, our
mind remains sharp and focused on activities[9].
From the problems described above, it can be seen that
cognitive function plays an essential role in the learning
process. One way to influence cognitive function is the
application of brain jogging, including light exercise and
brain exercise.[10] Brain jogging is a mental exercise
model that combines cognitive and multitasking. One of
the mental training programs that can be given to students

at school is brain jogging training.[11] This training
model provides new inspiration for every individual in
mental training, especially in improving cognitive
function. In its implementation, brain jogging combines
three critical elements: cognitive, multitasking, and
physical activity[12]. After reviewing several studies,
results show that brain jogging affects increasing
concentration, as proven by that the brain gym method
affects improving students' concentration skills.[13] The
other research found that brain jogging is one of the
training methods to improve one's cognitive and mental
aspects. This study proves that brain jogging training can
significantly influence self-confidence and skills learning
outcomes.[14]–[16].

2. Material and Method
The research design used pretest - posttest control
design and experimental research that was carried out in
one group randomly selected. This study population was
30 students who are members of the Softball Student
Activity Unit at the Indonesia University of Education.
The sample was selected based on simple random
sampling amount 17 subjects that met the inclusion
criteria, namely the Body Mass Index in the healthy
category, had no history of chronic disease, as a beginner
softball player or with less than one year of training
experience, and gender Male. The research instruments
used in this study included cognitive function (attention,
memory, language, visual, executive function),
measurement of attention with a grid exercise
concentration test; memory measurement with digit span
test; language, visuospatial, and executive function with
tests of academic potency. Neurosky Mindwave Mobile's
beta brain wave measurement is an electroencephalograph
(EEG) research instrument that detects gamma brain
waves in the frequency range 12-38 Hz range. WujiBrain
software for mac v.127
Research protocol, all research subjects get information
and socialization about the aims and objectives of the
research. Furthermore, it continued by filling in the
Inform Consent. Then the initial beta brain wave data
were collected while performing cognitive function tests.
The research intervention was carried out eight weeks
three times per week, namely the application of the brain
jogging program. After completing the treatment, the final
data measurement was carried out again with the same test
instrument as the initial test. Data were collected and
analyzed using the comparative independent t-test analysis
to compare the gain score between experiment groups
with control groups data. The end of the study was
analyzed and concluded according to the research
objectives.
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3. Result
Table 1. Demography of research subject
Parameters

Mean ± SD

Min

Max

Height (m)

1,68 ± 0,05

1,60

1,77

Weight (Kg)

64,06 ± 9,63

49

82

BMI

22,54 ± 3,04

18,90

30,86

N
17

BMI: Body Mass Index

Figure 3. The result of independent t-test statistical analysis on beta
wave experiment groups (19,92%) compare to control groups (5,41%).
There is significant difference at p-value 0,003*.

Figure 1. Beta waves data are shows of pre-post on experiment groups,
(16,99 ± 8,23 vs. 20,38 ± 9,06). Pre-post on control groups, (15,24 ± 6,66
vs. 16,01 ± 6,92). Gain score the beta waves between experiment and
control groups: (3,38 ± 2,65 vs. 0,82 ± 1,94).

Figure 4. Base on independent t-test on cognitive function variable,
experiment groups (44,37%) compare to control groups (13,35%). There
is significant difference at p-value 0,002*.

4. Conclusions

Figure 2. Cognitive function data are shows of pre-post on experiment
groups, (290,88 ± 30,97 vs. 419,94 ± 94,12). Pre-post on control groups,
(110,45 ± 130,24 vs 318,24 ± 50,29). Gain score the cognitive function
between experiment and control groups: (129,06 ± 95,87 vs 37,49 ±
45,63).

The results of the paired t-test analysis on beta wave
variables and cognitive function showed a significant
difference. That means that the application of the brain
jogging treatment could affect beta waves and cognitive
function following the aim of this study to determine the
effect of brain jogging [17], which interacts with beta
waves and cognitive function. The other side is with
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research conducted by Jang et al. found that the increase
in beta waves is a neurofeedback and can affect cognitive
function improvement [17], [18]. The results of other
studies suggest that brain jogging can improve cognitive
and mental function.[13]. Beta wave and cognitive
function have a similar increase on students who treated
brain jogging application. Similar to this finding,
significant enhancements of β-wave were found in some
studies using bicycle dynamometer to perform
high-intensity exercise and incremental intensity exercise
[19], [20]. Youngstedt et al., observed that after acute
exercises, although there were no correlated changes of
body temperature and anxiety state, the brainwave
activities of β-wave showed an upward trend. This study
we found no significant differences in β-wave during
running before the heart rate reaching [20]. However,
when the heart rate of the participants exceeded 75–85%
of the maximum heart rate in the process of high-intensity
exercises, a decreased β-wave activity was reported when
oxygen was lacking in the brain and blood flow [21].
Fumoto et al., observed participants performing bicycle
ergometer exercise for 15 min and found that α-wave was
significantly increased in the accelerating process of
exercise. In our study, α-wave showed an upward trend
but no significant differences in the running It is
contradictory at the beginning of the study, namely that an
increase does not match the increase in beta waves in
cognitive function. Several studies have found that beta
waves can improve cognitive function.[5], [17], [27], [28]
exercise even though the heart rate reached 150 min−1
[22].
More significant amounts of physical activity and
higher cardiorespiratory fitness levels are associated with
better cognitive function in older adults [23]. For example,
older adult athletes outperform their more sedentary peers
on many different cognitive tasks, and fitter individuals
are faster and more accurate on executive functioning and
memory tasks [24]. Longitudinal studies of physical
activity have also found that engaging in a greater amount
of physical activity earlier in life is associated with better
cognitive function later in life, [25] with larger effects for
individuals engaging in more intense exercises. However,
cross-sectional and longitudinal observational studies are
often plagued by confounding factors that make it
challenging to make causal claims about the link between
physical activity and cognitive function.[26] Evaluation in
each process and learning tools can solve learning
problems[29].
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