




















182

nr 3/2023 (23)

www.fizjoterapiapolska.pl

The effect of a 12week 'Brain Jogging' learning 
model on gross motor: locomotor skills

Abstract
Study Purpose. The primary objective of this study was to test the effects of the 'brain jogging' learning model on basic locomotor movement 
abilities among elementary school students.
Methods. This research is a quasi‑experimental study, employing a two‑group pretest‑posttest design. The 'brain jogging' based learning 
model was compared to traditional learning models, speci ically direct instruction. The sample consisted of 30 fourth‑grade students, divided 
into two parallel grades, A and B, both possessing similar characteristics in terms of age, average height/weight, sports learning material, 
duration, and timing of sports learning sessions. Students receiving the 'brain jogging' based learning model treatment attended twice 
a week and maintained a 90% attendance rate. Each game or activity is aligned with a speci ic goal related to a 'brain jogging' sub‑training 
item. Data were analyzed using SPSS IBM 26. Initial steps included comparing descriptive data to the entire population size, and establishing 
the distribution of variables, the mean, and the standard deviation (SD). Subsequently, an independent sample t‑test was utilized to ascertain 
the effect of 12 weeks of the 'brain jogging' based learning model on the experimental group.
Results. The mean difference in post‑test scores between control and experimental groups was determined based on the signi icance level 
from the SPSS IBM 26 output (p < 0.05). The independent sample t‑test revealed signi icant results in various categories: run (p = 0.000), 
gallop (p = 0.000), hop (p = 0.000), leap (p = 0.000), horizontal jump (p = 0.000), and slide (p = 0.009).
Conclusions. Based on the independent sample t‑test results, the hypothesis is accepted. This indicates signi icant differences between the 
control and experimental groups. Statistically signi icant improvements were observed in run, gallop, hop, leap, horizontal jump, and slide 
abilities among elementary school students. The 'brain jogging' based learning model presents a promising approach to enhancing 
locomotor skills.
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Streszczenie
Cel Badania. Głównym celem tego badania było sprawdzenie efektów modelu uczenia się 'brain jogging' na podstawowe zdolności ruchowe 
uczniów szkoły podstawowej.

Metody. Badanie to ma charakter quasi‑eksperymentalny, opierając się na projekcie przedtestowo‑potestowym dla dwóch grup. Model 
uczenia się oparty na 'brain jogging' został porównany z tradycyjnymi modelami uczenia się, w szczególności z instrukcją bezpośrednią. 
Próbka składała się z 30 uczniów klasy czwartej, podzielonych na dwie równoległe grupy, A i B, obie charakteryzujące się podobnymi 
cechami pod względem wieku, średniego wzrostu/wagi, materiału z edukacji sportowej, czasu trwania oraz momentu realizacji zajęć 
sportowych. Uczniowie uczestniczący w programie opartym na modelu uczenia się 'brain jogging' uczęszczali na zajęcia dwa razy w tygodniu 
i mieli 90% frekwencję. Każda gra lub aktywność była związana z konkretnym celem dotyczącym elementu szkolenia 'brain jogging'. Dane 
analizowano przy użyciu SPSS IBM 26. Pierwszym krokiem było porównanie danych opisowych do całkowitej populacji oraz ustalenie 
rozkładu zmiennych, średniej oraz odchylenia standardowego (SD). Następnie przeprowadzono niezależny test t dla próbki, aby ustalić 
wpływ 12 tygodni modelu uczenia się opartego na 'brain jogging' na grupę eksperymentalną.
Wyniki. Srednia różnica w wynikach potestowych między grupą kontrolną a eksperymentalną została określona na podstawie poziomu 
istotności z wyjścia SPSS IBM 26 (p < 0,05). Niezależny test t dla próbki wykazał istotne wyniki w różnych kategoriach: bieg (p = 0,000), 
galop (p = 0,000), skok (p = 0,000), skok w dal (p = 0,000), skok poziomy (p = 0,000) oraz ślizg (p = 0,009).
Wnioski. Na podstawie wyników niezależnego testu t dla próbki hipoteza zostaje przyjęta. Wskazuje to na istotne różnice między grupą 
kontrolną a eksperymentalną. Zauważono statystycznie istotne poprawy w biegu, galopie, skoku, skoku w dal, skoku poziomym oraz 
zdolnościach ślizgowych wśród uczniów szkoły podstawowej. Model uczenia się oparty na 'brain jogging' stanowi obiecujące podejście do 
wzmacniania zdolności motorycznych.
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Introduction
Children are the future assets of the nation. The nation and 
state's survival hinges on the quality of today's children, who 
will become the next generation. It's crucial to recognize that 
childhood is a significant stage in one's life. If a child experien‐
ces motor difficulties, it can delay the development of other are‐
as [1]. A lack of movement can lead to imperfections and 
abnormalities in the body. Movement is fundamental to human 
life, hence the importance of understanding and learning it. Ear‐
ly motoric needs are essential for monitoring and evaluating 
children's physical and motor growth. Addressing these needs 
also prevents unbalanced movement coordination, sensory func‐
tion impairment, disabilities, and obesity [2].
Children's motor development is categorized into locomotor, 
nonlocomotor, and manipulative movements. These are part of 
gross motor skills since they involve significant muscle move‐
ments. There is a positive correlation between gross and fine 
motor skills, as motor development originates from gross motor 
skills and then transitions to fine motor skills [3]. Consequently, 
if a child's gross motor skills are inadequate, their fine motor de‐
velopment will also be affected.
Locomotor movement enables children to move from one point 
to another and is a key component of gross motor skills. This 
movement encompasses coordination. Studies have shown that 
a majority of elementary school students exhibit low coordina‐
tion [4, 5]. Benefits of mastering locomotor movements include 
agility, dexterity, and, crucially, the confidence to initiate move‐
ments [6]. Existing educational practices often focus solely on 
singular movement types, whereas children require more intri‐
cate, coordinated movements. Presently, movement coordina‐
tion among children is suboptimal, especially in elementary 
schools [7], even though these institutions should offer diverse 
movement opportunities, especially in physical education. This 
is essential because coordination movements engage the brain 
[8]. The human brain, through sensory, motor, and connecting 
nerves, facilitates major muscle movements [9]. Hence, the 
brain's nerve cells must be promptly activated using brainbased 
learning models.
Locomotor skills, which enable efficient and effective body mo‐
vement, are vital for children's development [10]. However, 
there's been a decline in these skills recently [11], possibly due 
to sedentary lifestyles, technology overuse, and shifts in tradi‐
tional play patterns. This decline can restrict children's participa‐
tion in sports and other physical activities [13]. In light of this, 

some studies suggest brainjoggingbased learning models as a 
solution [14]. During ages 13 to 15, children undergo significant 
brain changes [15], emphasizing the need to harness this period 
for cognitive enhancement [16]. Physical activity is crucial for 
maintaining brain health and function [17]. The CDC found that 
physical activity influences brain physiology, impacting factors li‐
ke blood flow, nerve cell growth, and neurotransmitter levels [18].
Numerous studies highlight the positive effects of sports and 
physical activity on brain health [19]. However, multiple ele‐
ments, including teacher competency, infrastructure, and student 
factors, influence learning outcomes in physical education. Brain 
jogging is a mental exercise intertwining cognition and multita‐
sking. It emphasizes coordination, cognition, and visual tasks, 
challenging the brain [10, 11, 12].
The Brain Joggingbased learning model comprises coordination 
exercises, visual perception exercises, and cognitive system exerci‐
ses [23]. These activities focus on enhancing brain function. Enga‐
ging in varied, highconcentration movement exercises stimulates 
the brain, fostering neuron cooperation and branching. Synapses, 
the connections between neurons, play a pivotal role in transmit‐
ting neural messages [24]. They regulate human responses to sti‐
muli, including reflex movements crucial for basic locomotor skills 
[25]. Synapses involve neurotransmitters like acetylcholine, nora‐
drenaline, dopamine, and serotonin [26], which spread across brain 
cells, activating locomotor movement abilities [11].
Research shows that a brainjoggingbased learning model fo‐
sters neuron excitability to the locomotion muscles, enhancing 
movement abilities [13]. Given the benefits and challenges of 
brain jogging, this study aims to evaluate its efficacy in enhan‐
cing basic locomotor movements in elementary school students.

Methods
This research is a quasiexperimental study using a twogroup 
pretestposttest design. It compares the brain jogging learning 
model to the conventional direct instruction model. The sample 
comprises 60 fourthgrade students, divided into two parallel 
classes, A and B, each with 30 students. Given their similar cha‐
racteristics, class A served as the experimental group (using the 
brainjogging model) and class B as the control group (using di‐
rect instruction). The brainjogging model previously underwent 
content validity testing using Aiken V analysis with seven expert 
judgments, resulting in a high validity score of V 0.87. The con‐
tent validity results of the brainjogging learning model are deta‐
iled in Table 1 below.

Jury I Jury II Jury III Jury IV Jury V Jury VI Jury VII

Table 1. The content validity of the brain joggingbased learning model

127 126 138 132 123 129 132Amount

Item Validity Mean validity

Material activity

Safe

Convenience

Suitability

Practicality

Goals appropriate

0.85

0.9

0.87

0.89

0.85

0.86

0.87
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In this study, the reliability test shows that the data has a value of 
0.700 > 0.60. These findings show that the responses of the se‐

ven experts are consistent, implying that the brain jogging lear‐
ning model's content is reliable. 

The brain jogging learning model used for elementary school 
students comprises three main elements: the coordination sys‐

tem, visual system, and cognitive skills. Each element has several 
subtraining items, detailed in Table 3 below.

The instrument employed in this research was adapted from the 
TGMD III by Dale Ulric [28]. Previously tested instruments de‐
monstrated a reliability of 0.990 and a validity of 0.819. This 

suggests that the instrument is valid and reliable for measuring 
the gross motor skills of children in Indonesia [29]. Table 4 di‐
splays the TGMD III sublocomotor subtest items:

Cronbach's alpha N of Items

Table 2. The results analysis of cronbach alpha reliability

0.700 7

Training items

Table 3. Brain jogging models

Movement flow

Movement pattern 

Movement change

Tracking eye movement

Field of view

Focus

Working Memory

Preception

Recalling Information

Brain jogging model

Coordination System 

Visual System

Cognitive Skill 

Explanation

The integration of a single movement into a continuous movement is 

evident.

Partial movements are combined into a single flowing movement.

There is a change in rapid movement without stopping.

The eyes move smoothly horizontally, vertically, and diagonally.

The viewing area is increased and spatial perception is improved.

Distance and speed are calculated accurately.

Several options are evaluated and selected.

There's an improved understanding and organization of the information 

received.

The ability to recall available information in times of difficulty is enhanced.

Table 4. TGMD II locomotor subtest

Gross motor skills – locomotor subtest

Run

Gallop

Hop

Leap

Horizontal Jump

Slide

Instructions

Place 2 cones 50 feet apart. Ensure there is at least 810 feet (2.43m) of space beyond each cone to allow for a 

safe stopping distance. Instruct the child to run quickly from one cone to the other when you say "GO."

Mark off a distance of 25 feet using cones or markers. Instruct the child to gallop from one cone to the other 

and then stop.

Tell the child to hop 4 times on their preferred foot, which should be established before testing.

Set two markers at least 30 feet apart. Instruct the child to skip from one marker to the other.

Mark a starting line on the floor, mat, or carpet. Have the child stand behind the line. Tell the child to jump as 

far as they can.

Place two cones 25 feet apart in a straight line. Instruct the child to slide from one cone to the other. Allow the 

child to choose which direction to slide in first, then ask them to slide back to the starting position.

doi.org/10.56984/8ZG143xlA
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Group Gross Motor Skills

Table 6. Descriptive results of pre and post tests

Run

Gallop

Hop

Leap

Horizontal Jump

Slide

Run

Gallop

Hop

Leap

Horizontal Jump

Slide

2.77

2.90

3.13

2.80

3.07

2.47

3.10

2.80

3.53

2.47

3.00

2.13

0.774

0.712

0.730

0.664

0.691

0.507

0.712

0.870

0.785

0.681

0.788

0.629

3.10

2.80

3.53

2.23

3.13

2.57

3.77

3.60

4.30

3.00

3.90

2.87

0.607

0.551

0.507

0.568

0.681

0.504

0.430

0.563

0.750

0.346

0.305

0.346

Students exposed to the brain jogging learning model treatment 
twice a week had an average attendance rate of 90%. Each game/
activity is aligned with a specific objective that corresponds to a 
brain jogging subtraining item. If elementary school children re‐
ceive this treatment for at least 8 weeks, they will experience noti‐

ceable improvements [14]. In each session, the activities provided 
by the teacher vary to maintain student engagement. Each session 
is led by a PJOK teacher, supported by one class teacher. The ga‐
mes used to treat the experimental groups are listed in Table 5, 
while the control groups received conventional model treatments.

Training items

Table 5. Brain jogging modelbased games for the experimental group

Movement flow

Movement pattern 

Movement change

Tracking eye movement

Field of view

Movement flow

Focus

Working Memory

Preception

Recalling Information

Week

1–2 & 7–8

3–4 & 9–10

5–6 & 11–12

Game name

Bouncing; duration 15 minutes

Hula hoop jump; duration 20 minutes

Know your body; duration 15 minutes

Look at the pattern; duration 15 minutes

Move and spin; duration 15 minutes

Bring a ball; duration 10 minutes

Bring marbles; duration 10 minutes

Catch a ball; duration 15 minutes

Throwing and catching; duration 10 minutes

Look behind; duration 10 minutes

Statistical analysis
Data was analyzed using SPSS IBM 26. Initial steps involved 
comparing descriptive data against the entire population's size, 
and determining the mean and standard deviation (SD) for va‐
riable distribution. An independent sample ttest analysis was 
then used to assess the effects of the 12week brain jogging le‐
arning model training on the experimental group. The criteria 
for decisionmaking in the ttest are as follows: 1) If signifi‐
cance (asymp.sig, 2tailed) < 0.05, then hypotheses are accep‐
ted. 2) If significance (asymp.sig, 2tailed) > 0.05, the 
hypothesis is rejected. The subsequent section presents de‐
scriptive results covering various aspects of gross motor skills, 

specifically the locomotor subtests (run, gallop, hop, leap, hori‐
zontal jump, slide).

Results
The mean difference in posttest scores between control and 
experimental groups was based on the significance of the SPSS 
BMI 26 output (p < 0.05). According to the independent sample 
ttest results, there were significant differences in the scores of 
the control and experimental groups. This confirms the influence 
of the 12week brain jogging learning model training on gross 
motor skills, specifically the locomotor subtest, in elementary 
students (Tables 5 and 6).

Pretest Posttest
Mean SD Mean SD

Control

Experiment

doi.org/10.56984/8ZG143xlA
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Discussion
The motor development of children at primary school age 1013 
years shows characteristics that they reach the transitional mo‐
tion stage and the application stage. The transitional stage is 
where children begin to combine and use their basic abilities ob‐
tained through sports education at school. Therefore, the role of 
sports learning activities in schools must be carried out appro‐
priately and optimally. According to the results of the study, it 
was concluded that physical development is closely related to 
motor development, while motor development is the develop‐
ment of elements of maturity and control of body movements, 
where the main source is the brain [15].
Physical activity/exercise produces the hormones serotonin and 
dopamine [16]. These two hormones are transported from the 
axon to the dendrite via simple diffusion. The fast transmission 
that occurs at the synapse is caused by the proximity of the di‐
stance that must be traversed and the rapid diffusion. The synap‐
se is crucial functionally because it regulates the flow of 
impulses through the nervous system. Not all impulses that re‐
ach the synapse are transmitted to the next neuron. Synapses de‐
termine the human response to a specific stimulus by regulating 
the passage of impulses through the nervous system, one of 
which is reflex action. Locomotor skill is one of the motion sti‐
muli. Because this movement has two types of movement skills, 
receptive and propulsive, locomotor skills require the ability of 
the nerves to coordinate with each other. Receiving an object, 
such as catching, and exerting force or strength on run, gallop, 
hop, leap, horizontal jump, and slide are all receptive skills [17].
The application stage has characteristics of cognitive improve‐
ment, and the child's experience is influenced by the individual's 
ability to learn in various activities. Learning activities in scho‐
ols must have characteristics that aim to develop a child's brain, 
besides the main goal being movement experience. This is sup‐
ported by the results of a study entitled "Physical Development 
and Motor Development on Brain Development" which found 
that learning involving the brain will produce neuron cells in the 
brain space. Consequently, an increasing number of neuron cells 

will result in the brain's ability to process more information [15]. 
So, when children carry out coordination movements that contain 
elements of multitasking, their movements will be even better.
Locomotor skill is the child's movement ability when moving the 
body from one place to another. Locomotor abilities can be obse‐
rved when children can jump, crawl, run, walk, and tiptoe. Human 
daily life, from the age of children to adults, is dominated by using 
locomotor movement activities. According to study results, loco‐
motor movements must be emphasized with full supervision and 
guidance in sports learning in elementary schools to ensure the mo‐
vements are executed correctly [18]. Locomotor movements play a 
crucial role in the implementation of sports learning, especially 
sports that change places or focus points, such as events in athletics, 
walking events, running, jumping, and floor gymnastics [19].
Basic locomotor movements are based on several learning the‐
ories that are behavioristic and cognitive. This implies that lear‐
ning is influenced by internal factors (physical and mental of 
students), external factors, and the social environment. This is 
supported by conclusions from research that basic locomotor 
movements are effective in supporting the learning process of 
sports in elementary schools [20]. Locomotor basic movement 
ability is influenced by three main elements, namely coordina‐
tion, agility, and balance [1]. Among these, coordination and agi‐
lity are the most dominant factors affecting locomotor 
movement, accounting for 63% of the influence [21]. Therefore, 
the role of sports teachers in providing physical activity to their 
students should prioritize activities that heavily involve move‐
ment coordination and agility.
Movement coordination and agility are all included in the lear‐
ning submodel based on the brain jogging coordination system, 
visual system, and working memory. These two elements are also 
present in every type of game provided. In every game, resear‐
chers always use a ladder where the ladder is very effective in 
improving human biomotor abilities, especially agility and coor‐
dination. This is reinforced by research results [22]. Additionally, 
agility enhances the ability to move with coordination and main‐
tain balance, as indicated by research findings [23].

Gross motor skills

Table 7. Results of the posttest for both control and experimental groups, analyzed using an independent sample ttest

Group

Control

Experiment

Control

Experiment

Control

Experiment

Control

Experiment

Control

Experiment

Control

Experiment

Mean Significance

3.10

3.77

2.80

3.60

3.53

4.30

2.23

3.00

3.13

3.90

2.57

2.87

0.000

0.000

0.000

0.000

0.000

0.009

Run

Gallop

Hop

Leap

Horizontal jump

Slide
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The Brain Jogging learning model is an energizing program. It 
uses movement to activate the brain and coordinate the brain 
with the body [24]. Furthermore, it's a fun training program that 
combines physical activity, brain training, and visualization [25]. 
Brain jogging includes training methods like lifekinetic, brain 
gym, and brain gymnastics. However, brain jogging is the result 
of adopting lifekinetics from countries like Germany, Australia, 
and Sweden. This is because the brain jogging learning model 
incorporates three elements: the coordination system, visual ca‐
pabilities, and cognitive abilities. The primary goal of the Brain 
Jogging learning model, derived from LifeKinetics, is to enhan‐
ce performance by harnessing structure, biochemical resources, 
and mental resources to stimulate thought processes, thereby 
creating optimal conditions for daily tasks.
The Brain Jogging learning model is an exercise that engages 
brain function through coordinated motion [8]. Other sources 
[26] added that Brain Jogging is a mental exercise model that 
fuses cognitive tasks with multitasking. The training in brain 
jogging encompasses coordination, cognition, and visual exerci‐
ses. Engaging in diverse and challenging brain movements in 
brain jogging fosters the growth of new synapses in the brain. 
As a result, not only is there an enhancement in performance 
and the speed of information processing in our brains, but there's 
also a potential to offset brain damage.
The Brain Jogging learning model incorporates a blend of mo‐
vement activities, cognitive challenges, and visual perception 
exercises, especially peripheral visual perception. The amalga‐
mation of different limb movements, such as catching, throwing 
objects, visual perception training, and coordinating eyes and 
limbs, is a fundamental attribute of brain jogging training. Va‐
ried movement patterns captivate athletes, prompting them to 
explore other training modalities. This aligns with the assertion 
that "training variation is introduced when several components 
are altered. This variation is also believed to foster learning and 
stave off monotony and stagnation" (Sport Training Advisor, 
2017). It can thus be deduced that Brain Jogging is a form of ki‐
netic life that melds physical activity with brain activity, cente‐
ring on coordination and multitasking, with the overarching aim 
of boosting the performance capacity of the brain by generating 
new neurons.
The Brain Jogging learning model is suitable for individuals 
ranging from 8 to 80 years of age [23]. It's a mental training me‐
thodology curated to elevate cognition, multitasking, and con‐
centration, enabling individuals to tap into the full spectrum of 
the brain's potential [38]. This training is tailored to invigorate 

the brain's operational system, leading to a surge in cognitive, 
sensory, and mental prowess. More specifically, the Brain Jog‐
ging learning model seeks to enhance concentration, motivation, 
intelligence, multitasking, memory/attention, stress resilience, 
and physical fitness [36]. Brain jogging exercise is described as 
"a blend of motor activity and challenges in cognitive and visual 
perception training, particularly targeting peripheral visual field 
perception. The act of moving limbs in varied and unconventio‐
nal ways is fundamentally a hallmark of this training" [39].
The Brain Jogging learning model predominantly employs tools 
like rope ladders, balls, etc. The Brain Jogging training program 
comprises multiple training modules such as: moving, juggling, 
reaction & cognitive, agility with ball, agility with ball combina‐
tion, motoric, motoric combination, jumping line, ladder, ladder 
combination, coordination, and many others.
In the implementation of the research, the research instrument 
used is a test and a questionnaire. Data analysis was carried out 
using a variety of statistical techniques and analysis tools, inclu‐
ding qualitative data analysis and inferential statistical analysis 
methods. The quantitative data obtained from the test were ana‐
lyzed using an independent sample ttest. The results showed that 
there was a significant difference in the average posttest score of 
the experimental class and the control class students after being 
given treatment. The results of the statistical tests concluded that 
the average posttest score of the experimental class students was 
higher than the control class students. From these results, it can 
be concluded that the treatment using the Brain Jogging learning 
model for 12 weeks proved to be effective and showed a signifi‐
cant effect.

Conclusion
The intervention group, who were subjected to training through 
the Brain Jogging learning model, displayed marked improve‐
ment in several aspects of gross motor skills compared to the 
control group. The introduction of the Brain Jogging training 
model, designed to stimulate the brain, results in a comprehensi‐
ve enhancement across various domains, namely cognition, con‐
centration, motivation, intelligence, multitasking, memory/
attention, stress resilience, and physical fitness.

Piśmiennictwo/ References

1. B. Syahrial, Merancang Pembelajaran Gerak Dasar Anak, vol. 1. 2015.
2. D. Rahman and A. A. Hakim, “Pengaruh Modifikasi Aktifitas Fisik Keseimbangan Terhadap Keterampilan Motorik Anak 
Usia Dini PADA MASA ADAPTASI KEHIDUPAN BARU,” J. Kesehat. Olahraga, vol. 10, no. 01, pp. 197–204, 2022.
3. Anton Komaini, Perkembangan Motorik, 1st ed., vol. 148. Depok: Rajawali Printing, 2019.
4. A. Mashudi and S. Nurrochmah, “Survei Gerak Dasar Lokomotor dan Manipulatif Siswa Kelas IV SD,” Sport Sci. Heal., 
vol. 2, no. 8, pp. 415–421, 2022, doi: 10.17977/um062v2i82020p415421.
5. P. N. De Senna et al., “Physical training improves nonspatial memory, locomotor skills and the blood brain barrier in 
diabetic rats,” Brain Res., vol. 1618, pp. 75–82, 2015, doi: 10.1016/j.brainres.2015.05.026.
6. Zulaini, “Manfaat Senam Otak,” J. Ilmu Keolahragaan, vol. 15, no. 2, pp. 62–70, 2016.

doi.org/10.56984/8ZG143xlA



188

nr 3/2023 (23)

www.fizjoterapiapolska.pl

7. P. Riyanto, “Pengaruh Permainan Bola Kasti Terhadap Peningkatan Kemampuan Gerak Umum (General Motor Ability),” 
J. Sport Area, vol. 2, no. 1, p. 53, 2017, doi: 10.25299/sportarea.2017.vol2(1).593.
8. V. Grigore, G. Mitrache, R. Predoiu, and R. Roşca, “Characteristic of instrumental movements  Eye hand coordination in 
sports,” Procedia  Soc. Behav. Sci., vol. 33, pp. 193–197, 2012, doi: 10.1016/j.sbspro.2012.01.110.
9. B. MAHMUD, “Urgensi Stimulasi Kemampuan Motorik Kasar Pada Anak Usia Dini,” Didakt. J. Kependidikan, vol. 12, no. 
1, pp. 76–87, 2019, doi: 10.30863/didaktika.v12i1.177.
10. W. I. Rizkyanto, Yudanto, J. Sunardi, and Komarudin, “Development of course models and outside class activities 
based on cultural arts and local wisdom,” vol. 27, no. 1, pp. 6–12, 2021.
11. I. Skirtach and E. Pokul, “The problem of recovery of the patients with cerebrovascular accident (CVA): The capabilities 
of psychological techniques in the improvement of cognitive functions,” E3S Web Conf., vol. 210, pp. 1–8, 2020, doi: 
10.1051/e3sconf/202021017003.
12. I. W. Widiana, G. W. Bayu, and I. N. L. Jayanta, “Pembelajaran Berbasis Otak (Brain Based Learning), Gaya Kognitif 
Kemampuan Berpikir Kreatif Dan Hasil Belajar Mahasiswa,” JPI (Jurnal Pendidik. Indones., vol. 6, no. 1, pp. 1–15, 2017, 
doi: 10.23887/jpiundiksha.v6i1.8562.
13. MF Affandi, “PENGARUH LATIHAN LIFE KINETIC TERHADAP KETERAMPILAN ATLET BOLAVOLI TIM GALOW 
VBC Mohammad Fariqul Affandi *, Drs. Machfud Irsyada, M. Pd,” pp. 46–50, 2020.
14. E. Fallah, P. Nourbakhsh, and J. Bagherly, “The Effect of Eight Weeks of Gymnastics Exercises on the Development of 
Gross Motor Skills of Five to Six Years Old Girls,” Eur. Online J. Nat. Soc. Sci. Spec. Issue New Dimens. Econ., vol. 4, no. 
1, pp. 845–852, 2015.
15. U. Kesuma and K. Istiqomah, “Perkembangan Fisik dan Karakteristiknya Serta Perkembangan Otak Anak Usia 
Pendidikan Dasar,” J. Madaniyah, vol. 9, no. 2, pp. 217–236, 2019.
16. H. Arazi, S. S. Dadvand, and K. Suzuki, “Effects of exercise training on depression and anxiety with changing 
neurotransmitters in methamphetamine long term abusers: A narrative review,” Biomed. Hum. Kinet., vol. 14, no. 1, pp. 117–
126, 2022, doi: 10.2478/bhk20220015.
17. E. De Leonibus, A. Mele, A. Oliverio, and A. Pert, “Locomotor activity induced by the noncompetitive NmethylD
aspartate antagonist, MK801: Role of nucleus accumbens efferent pathways,” Neuroscience, vol. 104, no. 1, pp. 105–116, 
2001, doi: 10.1016/S03064522(01)000471.
18. I. P. Agustini, A. Tomi, and I. N. Sudjana, “Peningkatan Keterampilan Gerak Dasar Lokomotor Menggunakan Metode 
Bermain dalam Pembelajaran Pendidikan Jasmani Siswa Kelas III C SDN Krian 3 Kabupaten Sidoarjo,” J. Pendidik. Jasm., 
vol. 26, no. 2, pp. 229–237, 2016.
19. R. Kurniawan, I. A. Pradana, and F. P. Heynoek, “Pengembangan modul guru materi variasi dan kombinasi gerak 
lokomotor nonlokomotor manipulatif untuk siswa autis Development of teacher ’ s module in learning variation and 
combinations of locomotor,” Multilater. J. Pendidik. Jasm. dan Olahraga, vol. 21, no. 5, pp. 98–114, 2022.
20. A. Amirzan, “Pengembangan Model Pembelajaran Gerak Dasar Lokomotor Pada Siswa SD Kelas V,” J. Phys. Educ. 
Heal. Recreat., vol. 2, no. 1, p. 85, 2017, doi: 10.24114/pjkr.v2i1.7843.
21. O. Oktarifaldi, R. Syahputra, and L. P. Putri, “Pengaruh Kelincahan, Koordinasi Dan Keseimbangan Terhadap 
Kemampuan Lokomotor Siswa Usia 7 Sampai 10 Tahun,” J. MensSana, vol. 4, no. 2, p. 190, 2019, doi: 10.24036/
jm.v4i2.117.
22. S. Romdani and D. A. P, “Pengaruh Latihan Latihan Tabata Circuit Training Terhadap Peningkatan Kelincahan Pada 
Pemain Futsal,” J. Prestasi Olahraga, vol. 1, no. 4, pp. 1–5, 2018, Online.. Available: https://jurnalmahasiswa.unesa.ac.id/
index.php/jurnalprestasiolahraga/article/view/25930
23. D. A. Putra, “Pengaruh Latihan Ladder Drill Dan ZigZag Run Dalam Meningkatkan Kelincahan Pada Atlet Futsal,” J. 
Kesehat. Olahraga, vol. 10, no. 4, pp. 31–40, 2022.
24. S. N. Kane, A. Mishra, and A. K. Dutta, “Brain Jogging Training to Improve Motivation and Learning Result of Tennis 
Skills,” J. Phys. Conf. Ser., vol. 755, no. 1, 2016, doi: 10.1088/17426596/755/1/011001.
25. Tafaqur dan Komarudin, “Peningkatan motivasi atlet melalui pelatihan,” 2017.
26. Y. Hendrayana, J. D. K. Negara, Nuryadi, A. Gumilar, and M. Lesyiana, “The impact of beta brain waves in improving 
cognitive function through brain jogging applications,” Int. J. Hum. Mov. Sport. Sci., vol. 8, no. 6, pp. 73–77, 2020, doi: 
10.13189/saj.2020.080713.
27. P. N. Awwaludin, K. Komarudin, and T. Muhtar, “The Influence of Brain Jogging Training Model and Intelligence 
Potential Level on the Improvement of Athlete Concentration in Basketball Sports,” vol. 2, no. 229, pp. 1000–1004, 2018, 
doi: 10.5220/0007075510001004.
28. N. Khatimah, “Pengaruh Pelatihan Brain Jogging Terhadap Percaya Diri Dan Hasil Belajar Keterampilan Atlet Pada 
Cabang Olahraga Panahan,” J. Chem. Inf. Model., vol. 53, no. 9, pp. 1689–1699, 2019.

doi.org/10.56984/8ZG143xlA


