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INTRODUCTION 
In this modern era, enhancing cognitive 

performance and optimizing brain function have 

become primary focuses in the field of sports (1-

6).  

In sports, optimal concentration and cognitive 

abilities are keys to success, especially for futsal 

athletes who must act quickly and accurately in 

ever-changing situations (7). For futsal athletes, 

the ability to stay focused and think quickly is 

crucial; in a fast-paced and high-intensity match, 

making the right decision within seconds can 

determine victory or defeat (8). 

Various methods and techniques have been 

developed to achieve this goal, including using 

brain gym activities and instrumental music. 

Brain gym is a series of physical exercises 

designed to enhance brain function through 

simple body movements. These exercises are 

claimed to improve concentration, coordination, 

and athletes' cognitive abilities (9). In the sports 

world, optimal performance is determined not 

only by physical strength and technical skills but 

also by athletes' cognitive and mental capacities 

(10). Concentration, focus, and quick reactions 
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are key elements influencing athletes' success in 

competitions. Recent research in the field of 

neuroscience shows that beta and gamma brain 

waves play important roles in cognitive functions, 

including attention and information processing. 

Beta waves (13-30 Hz) are associated with active 

mental activity, focus, and problem-solving, 

while gamma waves (>30 Hz) are linked with 

high-level information processing and memory 

consolidation (11, 12). 

In line with technological advancements and 

knowledge in neuroscience, instrumental music 

has also been found to positively affect brain 

function (13). Instrumental music, particularly 

those with specific rhythms and tempos, can 

stimulate brain waves, enhance focus, and create 

optimal mental conditions for learning and 

working (14). Research has shown that music can 

influence brain activity, improve mood, and 

relieve stress (15). 

Brain gym activities, which involve a series of 

simple physical exercises, have been developed to 

enhance coordination, balance, and cognitive 

function by stimulating various parts of the brain 

(16). Brain gym is believed to increase blood flow 

to the brain, stimulate neural connections, the 

limbic and nervous systems, and improve 

cognitive performance (17). Additionally, 

instrumental music, especially with specific 

tempos and rhythms, has been proven to influence 

brain waves, enhance focus, and create a mental 

environment conducive to concentration (18). 

Combining brain gym with instrumental music 

can provide synergistic benefits. The physical 

activity of the brain gym can help activate and 

coordinate various parts of the brain, while 

instrumental music can create a supportive 

acoustic environment and stimulate brain waves 

associated with concentration and relaxation (19, 

20). 

This research aims to explore the effects of the 

combination of brain gym activities and 

instrumental music on the optimization of beta 

and gamma brain waves as well as athlete 

concentration. This combination is expected to 

provide a greater synergistic effect than each 

method's application separately. By activating the 

brain through physical movement and auditory 

stimulation, athletes can achieve higher levels of 

concentration, which in turn can enhance their 

performance in training and competition (21). 

This study is significant in the context of 

athlete training. The findings from this research 

are expected to provide new insights into practical 

strategies for improving cognitive and mental 

performance through brain wave control. 

Additionally, the results of this research can 

contribute to the development of more 

comprehensive training programs that focus not 

only on physical aspects but also on the 

development of cognitive and mental capacities. 

Thus, this research can potentially enhance the 

overall quality of training and athletic 

performance. 

 

MATERIALS AND METHODS 
This research employed a Quasi-Experimental 

pretest-posttest group design. Over 18 session 

meetings were conducted, consisting of one 

meeting for the initial test and 16 for the treatment. 

The treatment was a brain gym with instrumental 

music. One meeting was conducted for the final 

test (22). 

Study Design. The research was conducted 

over six weeks, with meetings held twice weekly. 

Each of the 18 sessions included one initial test, 16 

treatment sessions focused on brain gym exercises 

with instrumental music, and one final test. The 

treatment sessions were designed to enhance 

concentration, and this scheduling allowed for 

consistent practice and assessment. 

Participants. A total of 20 male students from 

the futsal student activity unit (UKM) at 

Universitas Parahyangan (UNPARI) were selected 

using purposive sampling. The sampling in this 

study used purposive sampling techniques with 

specified inclusion and exclusion criteria. The 

inclusion criteria included male students actively 

participating in the futsal student activity unit at 

UNPARI who are in good health. The exclusion 

criteria included individuals with a history of 

chronic diseases or injuries. The drop-out criteria 

included participants who did not follow the 

established procedures or experienced significant 

health issues during the study period. The inclusion 

criteria for this study required participants to be 

male students in their first to sixth semesters, 

actively involved in the futsal student activity unit 

(UKM) at UNPARI, and in good health, as 

indicated by normal pulse rates and body 

temperatures. Additionally, participants needed to 

be aware of and consent to the research objectives. 

The exclusion criteria stipulated that only 

physically healthy individuals with no history of 

chronic diseases or injuries were eligible. 

Furthermore, players needed to be versatile and 
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capable of playing various positions on the futsal 

team, such as goalkeeper, defender, midfielder, 

and forward. The drop-out criteria were 

established to ensure the integrity of the study. 

Participants who did not adhere to the established 

procedures or experienced significant health 

issues—such as sudden illness, injury, or other 

conditions requiring rest or medical treatment—

were excluded from the analysis. Out of the initial 

23 participants, 3 withdrew from the research for 

these reasons. Consequently, the final sample size 

consisted of 20 participants who completed the 

study. 

Instrument. Research data were obtained 

using a concentration test instrument, utilizing the 

Amazing 1 to 50 software on an Android device. 

Participants were required to tap the numbers from 

1 to 50 on the phone screen in the correct order, 

which had been installed via Google Play Store. 

Meanwhile, brain waves were measured using the 

NeuroSky MindWave Mobile (Brain Wave 

Sensor). The MindWave Mobile from NeuroSky is 

an EEG headset that measures and transfers power 

spectrum data. It communicates wirelessly with a 

computer, iOS, or Android device via Bluetooth 

Low Energy (BLE) or Bluetooth Classic (23).  

Data Collection. Data collection was 

conducted at three intervals: 

1. Pretest: Initial concentration levels were 

assessed using the Amazing 1 to 50 application. 

2. Intervention: Participants underwent 16 

sessions of brain gym exercises. 

3. Posttest: Concentration levels were 

reassessed using the same application to evaluate 

changes. 

Data Analysis. Data analysis employed paired 

t-tests or independent t-tests to test the significance 

of the mean difference between the pretest and 

posttest. The t-test applied is the paired sample test. 

 

RESULTS 

Information about brain waves and 

concentration from the pretest and posttest data 

for the group undergoing brain gym exercises 

with instrumental music is presented in Table 1. 

This table shows each variable's range of values 

(maximum and minimum), mean values, and 

standard deviation. 

Results of the descriptive analysis of the 

pretest and posttest are presented in Table 1. 

The brain gym treatment with instrumental 

music significantly changes brain wave activity 

and concentration.  

During the pretest, the values for beta-low, 

beta-high, gamma-low, and gamma-high brain 

waves and concentration had specific ranges 

and averages. After the intervention, in the 

posttest, there was an average increase in beta-

low brain waves by 950.45, beta-high by 

2008.7, gamma-low by 4315.35, and gamma-

high by 4074.9. Additionally, there was a 

reduction in duration for the concentration 

variable by 2.72, indicating an improvement in 

concentration. These results demonstrate that 

brain gym exercises with instrumental music 

can enhance brain wave activity and 

concentration. 

The results of the paired t-test analysis are 

presented in Table 2. The significance values 

for each variable are less than 0.05. This 

indicates that hypothesis H1 is accepted and H0 

is rejected, meaning that brain gym exercises 

with instrumental music significantly affect low 

Beta, high Beta, low Gamma, and high gamma 

brain waves and the concentration levels of 

UNPARI Futsal UKM athletes. In other words, 

the brain gym treatment with instrumental 

music can optimize beta and gamma brain 

waves and improve athlete concentration.

Table 1. Descriptive Statistics for Brain Gym with Instrumental Music. 

 n 𝑿̅ SD Min Max 

Low Beta 
Pre 20 22591.35 4589.583 15842 31373 

Post 20 23541.80 4707.700 15673 32101 

High Beta 
Pre 20 19598.10 6900.014 10408 36566 

Post 20 21606.80 6933.508 12209 38349 

Low Gamma 
Pre 20 14038.95 7846.152 3290 30878 

Post 20 18354.30 7378.763 8591 34767 

High Gamma 
Pre 20 8244.85 2720.205 3703 13714 

Post 20 12319.75 3129.263 7082 18114 

Concentration 
Pre 20 44.54 10.564 29 65 

Post 20 41.82 9.575 29 63 

n= Number of samples; Min= minimum score; Max= Maximum score; 𝑿̅= Average; SD= Standard deviation. 
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DISCUSSION 
Beta waves are associated with high mental 

activity, focus, and concentration. This study 

found a significant increase in low Beta and high 

beta waves after the implementation of brain 

gym exercises with instrumental music. The 

average low beta waves increased by 950.45 and 

high beta waves by 2008.7. This increase 

indicates that brain gym exercises with 

instrumental music can enhance mental activity 

related to focus and concentration, which is 

crucial for athletes in competitive situations. 

Gamma waves are related to high-level 

information processing, awareness, and the 

ability to connect various aspects of experiences 

and perception. The results of this study show a 

significant increase in low gamma waves by 

4315.35 and high gamma waves by 4074.9. This 

increase suggests that brain gym exercises with 

instrumental music can improve complex 

information processing and the interconnections 

between different brain parts, helping athletes 

make quick and accurate decisions during 

matches. Brain gym exercises with instrumental 

music also showed a significant impact on 

increasing athletes' concentration. The measured 

decrease in duration by 2.72 indicates an 

improvement in concentration. In the context of 

sports, especially futsal, high concentration is 

vital to maintain focus on the game, anticipate 

opponents' movements, and make quick and 

precise decisions (24). 

 
Table 2. Comparative Analysis of Pretest and Posttest. 

Variable Pretest Posttest t Sig, (2tailed) Description 

Mean 

BETA Low 22591.35 23541.80 -8.166 0.000 H1 accepted 

BETA High 19598.10 21606.80 -19.350 0.000 H1 accepted 

GAMMA Low 140348.95 18345.30 -22.805 0.000 H1 accepted 

GAMMA High 8244.85 12319.75 -16.656 0.000 H1 accepted 

Concentration 49.95 52.46 -6.501 0.000 H1 accepted 

 

 

Electrical activity in the brain is crucial for 

cognitive processes and a person's level of 

consciousness (25). This electrical activity pattern 

varies from slow to high-speed waves, depending 

on a person's mental and cognitive state (26). For 

instance, an increase in beta waves enhances 

concentration and awareness (27). Beta waves 

positively correlate with cognitive functions, 

including systematic, logical, and analytical 

thinking processes (28). Beta waves dominate 

when a person is in a state of full consciousness 

and focus, such as while solving problems or 

making decisions (29). 

Additionally, the stability of beta waves can 

help reduce stress, anxiety, and physical pain 

(30). However, prolonged dominance of beta 

waves can cause tension, difficulty relaxing, and 

insomnia if it occurs at night (31). In the context 

of sports, concentration is vital for an athlete's 

performance (32). Research shows that the 

interaction between beta brain waves and 

concentration levels can affect athletic 

performance. Besides beta waves, gamma waves 

also play an important role in concentration and 

high-level cognitive functions (33, 34). Gamma 

waves are associated with memory processing, 

language, idea formation, and learning and are 

often linked to high IQ, strong memory, and 

happiness (35). Low gamma activity can lead to 

learning difficulties, mental disorders, and limited 

memory (36). Complex mental activities such as 

memory, attention, and learning are often 

associated with gamma waves (37). Gamma 

waves help in fast and efficient information 

processing, as well as synchronization between 

various brain areas for information coordination 

and integration (38). Higher gamma activity 

levels are also linked to happiness and life 

satisfaction (39). For athletes, having optimal 

Beta and gamma wave activity is crucial for 

enhancing concentration, decision-making 

abilities, and overall performance (40). With 

sharp concentration and optimal cognitive 

function, athletes can respond quickly and 

accurately during matches, manage stress better, 

and maintain focus in high-pressure situations 

(41). 

Brain gym is a series of exercises that 

combine physical and mental movements to 

enhance brain performance. This program 

includes 26 movements to improve social, 

mental, emotional, and physical skills. Brain 

gym exercises help synchronize the right and left 

hemispheres of the brain and the upper and lower 
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parts of the brain, thereby improving sensory, 

motor, and learning integration (42). In addition 

to brain gym, instrumental music also plays an 

important role in influencing brain activity. 

Music arranged in rhythmic, melodic, and 

dynamic patterns can affect pulse rate, heart rate, 

and brain waves (43). Music can regulate mood 

and brain waves, helping to set the mood and 

increase concentration (44). Preferred music can 

enhance focus by influencing brain waves, 

stimulating the nervous system, and activating 

the limbic system, which regulates emotions 

(45). Moreover, music can trigger the release of 

hormones that support concentration, creating a 

better mental state for focusing on tasks (46). 

The optimization of brain waves is closely 

related to the limbic system, the nervous system, 

and hormones in the human body, all of which 

are important for an athlete's needs. The limbic 

system, the brain's emotional center, interacts 

with brain waves to influence mood and 

motivation, which are crucial for athletes in 

maintaining enthusiasm and focus during 

training and competition (47). The autonomic 

nervous system, which regulates physiological 

functions such as heart rate and respiration, is 

also affected by brain wave activity, helping 

athletes maintain optimal physical performance 

(48). Hormones such as cortisol and endorphins, 

released by the endocrine glands, play a role in 

stress responses and feelings of happiness, 

helping athletes manage stress and enhance 

positive feelings (49). Through brain gym 

exercises and listening to instrumental music, 

athletes can stimulate the limbic system to boost 

positive emotions, calm the nervous system to 

reduce stress and regulate hormones for physical 

and mental well-being (50). This combination of 

methods improves sensory and motor 

integration, as well as learning and cognitive 

performance, ultimately supporting athletes' 

holistic health and optimal performance. 

The limitations of this study include a 

relatively small sample size, which may restrict 

the generalizability of the results to a broader 

athletic population. Additionally, the study did 

not employ a control group, making it difficult 

to directly attribute the observed increases in 

brain wave activity to the brain gym exercises 

and instrumental music, as other external factors 

may have influenced the outcomes. The 

concentration and cognitive performance 

measurements also relied on self-reported data, 

which could introduce subjective bias.  

Future research is recommended to involve 

larger and more diverse samples, as well as to 

implement objective measurement methods to 

strengthen these findings. 

 

CONCLUSION 
The optimization of brain waves through 

brain gym exercises and instrumental music is 

crucial for enhancing athletic performance. 

Brain gym exercises facilitate the 

synchronization of the brain's right and left 

hemispheres, improving sensory and motor 

integration. Meanwhile, instrumental music can 

positively influence mood and brain wave 

activity, enhancing concentration and focus. The 

increases in beta and gamma waves associated 

with these interventions are linked to improved 

cognitive functions, such as rapid information 

processing, precise decision-making, and 

effective stress management. Additionally, 

stimulating the limbic system and regulating 

hormones through these activities can support 

athletes' emotional and physical well-being, 

enabling them to perform at their best in 

competitive settings. By integrating brain gym 

exercises with instrumental music, athletes can 

enhance not only their cognitive functions and 

concentration but also their overall health. 

Future studies should explore the long-term 

effects of brain gym exercises and instrumental 

music on various athletic populations, including 

different sports and skill levels. Investigating these 

interventions' optimal duration and frequency 

could provide deeper insights into their efficacy. 

Additionally, incorporating objective measures of 

cognitive performance and physiological 

responses, such as brain wave activity, would 

enhance the reliability of the findings. Examining 

how these methods interact with other 

psychological techniques, such as visualization or 

mindfulness, may also yield valuable information 

on maximizing athletic performance. 

 

APPLICABLE REMARKS 

• Implementing a brain gym with instrumental 

music can be incorporated into training 

programs to optimize brain performance, 

particularly in sports requiring high 

concentration and fast information 

processing. 



6        Fatahilah et al., 2024. 

 

ACKNOWLEDGMENTS  
The authors thank the management of PGRI 

Silampari University for their support and 

facilities. Sincere appreciation is also extended to 

the Education Fund Management Institution 

(LPDP) under the Ministry of Finance for their 

promotion, provision, and opportunity for further 

studies. This assistance and support have been 

invaluable in the completion of this work. 
 

AUTHORS’ CONTRIBUTIONS  
Study concept and design: Adika Fatahilah, 

Yusuf Hidayat, Komarudin, Jajat Darajat Kusumah 

Negara. Acquisition of data: Adika Fatahilah. 

Analysis and interpretation of data: Adika Fatahilah. 

Drafting the manuscript: Adika Fatahilah, Yusuf 

Hidayat, Komarudin, Jajat Darajat Kusumah 

Negara. Critical revision of the manuscript for 

important intellectual content: Yusuf Hidayat, 

Komarudin, Jajat Darajat Kusumah Negara. 

Statistical analysis: Adika Fatahilah. 

Administrative, technical, and material support: 

Adika Fatahilah. Study supervision: Yusuf Hidayat, 

Komarudin, Jajat Darajat Kusumah Negara. 

 

CONFLICT OF INTEREST  
The authors declare that there is no conflict of 

interest. 

FINANCIAL DISCLOSURE 
The authors declare that no financial interests 

are related to this manuscript's material. 

 

FUNDING/SUPPORT 
This study did not receive any funding or 

support. 

 

ETHICAL CONSIDERATION 
This study adheres to the ethical guidelines of 

Universitas Pendidikan Indonesia (UPI). All 

participants were informed about the study's 

purpose and procedures and provided written 

consent. Participants' data confidentiality was 

maintained, and the ethics committee approved 

the study. 

 

ROLE OF THE SPONSOR 
The funding organizations involved are public 

institutions and have no role in the design or 

conduct of the study. 

 

ARTIFICIAL INTELLIGENCE (AI) 

USE 
This study complies with the journal's policy 

regarding the use of artificial intelligence.

 

REFERENCES 
1. Umar, Ockta Y, Mardesia P. A Correlational Study: Pedagogical and professional competence of 

physical education teachers in relation to the implementation of the Merdeka curriculum. J Phys Educ 

Sport. 2023;23(12):3325–31.  

2. Haris F, Fauziah V, Ockta Y, Zarya F, Pranoto NW, Rahman D, et al. Observation of stunting status with 

the motor skills of toddler children Observación del estado de retraso en el crecimiento con las 

habilidades motoras de niños pequeños Introduction Indonesia faces nutritional problems that have a 

serious impact on huma. Retos. 2024;2041:103–11. [doi:10.47197/retos.v59.107159] 

3. Nusri A, Prima A, Ardi NF, Ockta Y, Setiawan Y, Orhan BE, et al. Design of basic football skills test 

instrument for university students Diseño de instrumento de prueba de habilidades básicas de fútbol para 

estudiantes universitarios. Retos. 2024;2041(59):649–57. [doi:10.47197/retos.v59.108363] 

4. Alnedral A, Jatra R, Firdaus K, Neldi H, Bakhtiar S, Aldani N, et al. The effect of a holistic approach 

training model on increasing the speed and agility of tennis athletes El efecto de un modelo de 

entrenamiento con enfoque holístico en el aumento de la velocidad y la agilidad en los atletas de tenis. 

Retos. 2024;2041(61):1138–45. [doi:10.47197/retos.v61.108915] 

5. Hidayat RA, Sabillah MI, Rahman D, Zarya F, Ockta Y. The role of sport psychology in improving the 

performance of badminton athletes: a systematic review El papel de la psicología del deporte en la mejora 

del rendimiento de las atletas de bádminton: una revisión sistemática. Retos. 2024;2041(61):1126–37. 

[doi:10.47197/retos.v61.109088] 

6. Pranoto NW, Fauziah V, Ockta Y, Zarya F, Iswanto A, Hermawan HA, et al. Comparison of anxiety 

levels of individual and group athletes. Retos. 2024;60:263–8. [doi:10.47197/retos.v60.107955] 

https://doi.org/10.47197/retos.v59.107159
https://doi.org/10.47197/retos.v59.108363
https://doi.org/10.47197/retos.v61.108915
https://doi.org/10.47197/retos.v61.109088
https://doi.org/10.47197/retos.v60.107955


Brain Gym & Music: Unlocking Peak Focus        7 
 

7. Yan X, Liu K, Sun X, Qin S, Wu M, Qin L, et al. A cross-sectional study of blood selenium concentration 

and cognitive function in elderly Americans: National Health and Nutrition Examination Survey 2011–

2014. Ann Hum Biol. 2020;47(7–8):610–9. [doi:10.1080/03014460.2020.1836253] [PMid:33050724] 

8. Barbero-Alvarez JC, Soto VM, Barbero-Alvarez V, Granda-Vera J. Match analysis and heart rate of 

futsal players during competition. J Sports Sci. 2008;26(1):63–73. [doi:10.1080/02640410701287289] 

[PMid:17899472] 

9. Spaulding LS, Mostert MP, Beam AP. Is Brain Gym® an Effective Educational Intervention? 

Exceptionality. 2010 Jan;18(1):18–30. [doi:10.1080/09362830903462508] 

10. Henriksen K, Schinke R, McCann S, Durand-Bush N, Moesch K, Parham WD, et al. Athlete mental 

health in the Olympic/Paralympic quadrennium: a multi-societal consensus statement. Int J Sport Exerc 

Psychol. 2020;18(3):391–408. [doi:10.1080/1612197X.2020.1746379] 

11. Uddin MF, Hafez MG, Hammouch Z, Baleanu D. Periodic and rogue waves for Heisenberg models of 

ferromagnetic spin chains with fractional beta derivative evolution and obliqueness. Waves in Random 

and Complex Media. 2021;31(6):2135–49. [doi:10.1080/17455030.2020.1722331] 

12. da Silva KS, Luvizutto GJ, Bruno ACM, de Oliveira SF, Costa SC, da Silva GM, et al. Gamma-Band 

Frequency Analysis and Motor Development in Music-Trained Children: A Cross-Sectional Study. J 

Mot Behav. 2022;54(2):203–11. [doi:10.1080/00222895.2021.1940820] [PMid:34233603] 

13. Hernandez-Ruiz E. How is music processed? Tentative answers from cognitive neuroscience. Nord J 

Music Ther. 2019;28(4):315–32. [doi:10.1080/08098131.2019.1587785] 

14. Swart I. New developments in neuroscience can benefit the learning and performance of music. Muziki. 

2016;13(1):113–36. [doi:10.1080/18125980.2016.1182386] 

15. Stewart L, Williamon A. What are the implications of neuroscience for musical education? Educ Res. 

2008;50(2):177–86. [doi:10.1080/00131880802082666] 

16. Varela S, Ayán C, Bidaurrazaga-Letona I, Diz JC, Duñabeitia I. The effect of Brain Gym on cognitive 

function in older people: A systematic review and meta-analysis. Geriatr Nurs (Minneap). 2023;53:175–

80. [doi:10.1016/j.gerinurse.2023.07.015] [PMid:37540913] 

17. Zhang T, Lin CC, Yu TC, Sun J, Hsu WC, Wong AMK. Fun cube based brain gym cognitive function 

assessment system. Comput Biol Med. 2017;84:1–8. [doi:10.1016/j.compbiomed.2017.03.003] 

[PMid:28315750] 

18. Burton SL. Making music mine: the development of rhythmic literacy. Music Educ Res. 

2017;19(2):133–42. [doi:10.1080/14613808.2015.1095720] 

19. Sutcliffe R, Du K, Ruffman T. Music Making and Neuropsychological Aging: A Review. Neurosci 

Biobehav Rev. 2020;113(August 2019):479–91. [doi:10.1016/j.neubiorev.2020.03.026] 

[PMid:32302600] 

20. Das P, Gupta S, Neogi B. Measurement of effect of music on human brain and consequent impact on 

attentiveness and concentration during reading. Procedia Comput Sci. 2020;172(2019):1033–8. 

[doi:10.1016/j.procs.2020.05.151] 

21. Lundqvist C, Schary DP, Jacobsson J, Korhonen L, Timpka T. Aligning categories of mental health 

conditions with intervention types in high-performance sports: A narrative cornerstone review and 

classification framework. J Sci Med Sport. 2024;27(8):525–31. [doi:10.1016/j.jsams.2024.05.001] 

[PMid:38796375] 

22. Creswell JW. Proceedings of the Annual Conference of the International Speech Communication 

Association, INTERSPEECH. Proc Annu Conf Int Speech Commun Assoc INTERSPEECH. 2014. 

23. Morshad S, Rabiuzzaman Mazumder M, Ahmed F. Analysis of brain wave data using neurosky 

mindwave mobile II. ACM Int Conf Proceeding Ser. 2020. [doi:10.1145/3377049.3377053] 

24. Ahmed H, Davison G, Dixon D. Analysis of activity patterns, physiological demands and decision-

making performance of elite Futsal referees during matches. Int J Perform Anal Sport. 2017;17(5):737–

51. [doi:10.1080/24748668.2017.1399321] 

25. Bell MA. Brain Electrical Activity Associated with Cognitive Processing during a Looking Version of 

the A-Not-B Task. Infancy. 2001;2(3):311–30. [doi:10.1207/S15327078IN0203_2] [PMid:33451207] 

26. Mahon BZ, Miozzo M, Pilcher WH. Direct electrical stimulation mapping of cognitive functions in the 

human brain. Cogn Neuropsychol. 2019;36(3–4):97–102. [doi:10.1080/02643294.2019.1630375] 

[PMid:31514643] 

https://doi.org/10.1080/03014460.2020.1836253
https://www.ncbi.nlm.nih.gov/pubmed/33050724
https://doi.org/10.1080/02640410701287289
https://www.ncbi.nlm.nih.gov/pubmed/17899472
https://doi.org/10.1080/09362830903462508
https://doi.org/10.1080/1612197X.2020.1746379
https://doi.org/10.1080/17455030.2020.1722331
https://doi.org/10.1080/00222895.2021.1940820
https://www.ncbi.nlm.nih.gov/pubmed/34233603
https://doi.org/10.1080/08098131.2019.1587785
https://doi.org/10.1080/18125980.2016.1182386
https://doi.org/10.1080/00131880802082666
https://doi.org/10.1016/j.gerinurse.2023.07.015
https://www.ncbi.nlm.nih.gov/pubmed/37540913
https://doi.org/10.1016/j.compbiomed.2017.03.003
https://www.ncbi.nlm.nih.gov/pubmed/28315750
https://doi.org/10.1080/14613808.2015.1095720
https://doi.org/10.1016/j.neubiorev.2020.03.026
https://www.ncbi.nlm.nih.gov/pubmed/32302600
https://doi.org/10.1016/j.procs.2020.05.151
https://doi.org/10.1016/j.jsams.2024.05.001
https://www.ncbi.nlm.nih.gov/pubmed/38796375
https://doi.org/10.1145/3377049.3377053
https://doi.org/10.1080/24748668.2017.1399321
https://doi.org/10.1207/S15327078IN0203_2
https://www.ncbi.nlm.nih.gov/pubmed/33451207
https://doi.org/10.1080/02643294.2019.1630375
https://www.ncbi.nlm.nih.gov/pubmed/31514643


8        Fatahilah et al., 2024. 

 

27. Mazumder BS, Ojha SP. Suspension concentration due to combined wave-current flows over 

waveforms. ISH J Hydraul Eng. 2017;23(3):319–30. [doi:10.1080/09715010.2017.1323316] 

28. Basharpoor S, Heidari F, Molavi P. EEG coherence in theta, alpha, and beta bands in frontal regions and 

executive functions. Appl Neuropsychol. 2021;28(3):310–7. [doi:10.1080/23279095.2019.1632860] 

[PMid:31282216] 

29. Napolitani M, Bodart O, Canali P, Seregni F, Casali A, Laureys S, et al. Transcranial magnetic 

stimulation combined with high-density EEG in altered states of consciousness. Brain Inj. 

2014;28(9):1180–9. [doi:10.3109/02699052.2014.920524] [PMid:25099022] 

30. Chang KM, Lo PC. Hurst exponents and linear regression with an application to low-power beta 

characterization in meditation EEG. Neurodiagn J. 2005;45(2):130–8. 

[doi:10.1080/1086508X.2005.11079519] [PMid:15989075]  

31. Hannah R, Muralidharan V, Aron AR. Motor cortex oscillates at its intrinsic post-movement beta rhythm 

following real (but not sham) single pulse, rhythmic and arrhythmic transcranial magnetic stimulation. 

Neuroimage. 2022;251(January):118975. [doi:10.1016/j.neuroimage.2022.118975] [PMid:35134408] 

32. Moran A. Attention and concentration training in sport. Curated Ref Collect Neurosci Biobehav Psychol. 

2016;(October 2015):209–14. [doi:10.1016/B0-12-657410-3/00800-X] [PMid:15232309] 

33. Bakouch HS, Ristić MM. A bivariate beta-gamma autoregressive process (BVBGAR(1)). Commun Stat 

- Theory Methods. 2009;38(7):1113–31. [doi:10.1080/03610920802376330] 

34. Wada N, Ito K, Nakagawa T. Optimal training plans on physical performance considering 

supercompensation. Commun Stat - Theory Methods. 2020;49(15):3761–71. 

[doi:10.1080/03610926.2020.1722845] 

35. Nagatani Y, Takazawa K, Maeda K, Kambara A, Soeta Y, Ogawa K. Gamma-modulated human speech-

originated sound evokes and entrains gamma wave in human brain. Appl Acoust. 2023;211:109518. 

[doi:10.1016/j.apacoust.2023.109518] 

36. Zhu J, Zhang M, Tan Z, Han L, Huang B. Experimental investigation on the characteristics of the shock 

wave emitted by the cavitation bubble near the air bubble. Ultrason Sonochem. 

2024;104(February):106846. [doi:10.1016/j.ultsonch.2024.106846] [PMid:38492554] 

37. Gardner AJ, Gilbert R. The ultra mentality – Foundations for maximising athletic mental performance. 

JSAMS Plus. 2024;3(February):100054. [doi:10.1016/j.jsampl.2024.100054] 

38. Yengo-Kahn AM, Grimaudo H, Tonetti DA, Burns C, Bonfield CM, Dewan MC, et al. Team Sport 

Participation Protects Against Burnout During Neurosurgery Training: Cross-Sectional Survey Study. 

World Neurosurg. 2021;156:e104–10. [doi:10.1016/j.wneu.2021.08.146] [PMid:34506980] 

39. Reeves RR. A Case Study of Gamma Waves in a Woman with Recent Psychotic Symptoms. Neurodiagn 

J. 2016;56(2):95–100. [doi:10.1080/21646821.2015.1137728] [PMid:27373056] 

40. Bonner AM. The Use of Neurodiagnostic Technologies in the 21st Century Neuroscientific Revolution. 

Neurodiagn J. 2015;55(1):46–53. [doi:10.1080/21646821.2015.1015364] [PMid:26036120] 

41. Hidayat Y, Yudiana Y, Hambali B, Sultoni K, Ustun UD, Singnoy C. The effect of the combined self-

talk and mental imagery program on the badminton motor skills and self-confidence of youth beginner 

student-athletes. BMC Psychol. 2023;11(1):1–16. [doi:10.1186/s40359-023-01073-x] [PMid:36737818] 

42. Thursina C, Sutarni S, Wicaksana D, Alkarani G. The effect of brain gym towards anxiety level of elder 

people in rural areas of Yogyakarta, Indonesia. J Neurol Sci. 2021;429(2021):119744. 

[doi:10.1016/j.jns.2021.119744] 

43. Bhunnoo S. The Music Effect – Music Physiology and Clinical Applications. J Ment Heal. 

2008;17(3):341–4. [doi:10.1080/09638230701879250] 

44. Maidhof RM, Kappert MB, Wuttke A, Schwerdtfeger AR, Kreutz G, Nater UM. Effects of participant-

selected versus researcher-selected music on stress and mood – The role of gender. 

Psychoneuroendocrinology. 2023;158(September):106381. [doi:10.1016/j.psyneuen.2023.106381] 

[PMid:37688892] 

45. Santos KVG dos, Dantas JK dos S, Fernandes TE de L, Medeiros KS de, Sarmento ACA, Ribeiro KRB, 

et al. Music to relieve pain and anxiety in cardiac catheterization: A systematic review and meta-analysis. 

Heliyon. 2024;10(13):1–14. [doi:10.1016/j.heliyon.2024.e33815] [PMid:39044980] 

46. Coulthard H, Van den Tol AJM, Jeffers S, Ryan S. Music as an alternative self-regulation strategy to 

snack foods following a negative mood induction in 5-7-year-old children: Interactions with parental use 

https://doi.org/10.1080/09715010.2017.1323316
https://doi.org/10.1080/23279095.2019.1632860
https://www.ncbi.nlm.nih.gov/pubmed/31282216
https://doi.org/10.3109/02699052.2014.920524
https://www.ncbi.nlm.nih.gov/pubmed/25099022
https://doi.org/10.1080/1086508X.2005.11079519
https://www.ncbi.nlm.nih.gov/pubmed/15989075
https://doi.org/10.1016/j.neuroimage.2022.118975
https://www.ncbi.nlm.nih.gov/pubmed/35134408
https://doi.org/10.1016/B0-12-657410-3/00800-X
https://www.ncbi.nlm.nih.gov/pubmed/15232309
https://doi.org/10.1080/03610920802376330
https://doi.org/10.1080/03610926.2020.1722845
https://doi.org/10.1016/j.apacoust.2023.109518
https://doi.org/10.1016/j.ultsonch.2024.106846
https://www.ncbi.nlm.nih.gov/pubmed/38492554
https://doi.org/10.1016/j.jsampl.2024.100054
https://doi.org/10.1016/j.wneu.2021.08.146
https://www.ncbi.nlm.nih.gov/pubmed/34506980
https://doi.org/10.1080/21646821.2015.1137728
https://www.ncbi.nlm.nih.gov/pubmed/27373056
https://doi.org/10.1080/21646821.2015.1015364
https://www.ncbi.nlm.nih.gov/pubmed/26036120
https://doi.org/10.1186/s40359-023-01073-x
https://www.ncbi.nlm.nih.gov/pubmed/36737818
https://doi.org/10.1016/j.jns.2021.119744
https://doi.org/10.1080/09638230701879250
https://doi.org/10.1016/j.psyneuen.2023.106381
https://www.ncbi.nlm.nih.gov/pubmed/37688892
https://doi.org/10.1016/j.heliyon.2024.e33815
https://www.ncbi.nlm.nih.gov/pubmed/39044980


Brain Gym & Music: Unlocking Peak Focus        9 
 

of food as a reward. Appetite. 2023;186(March):106517. [doi:10.1016/j.appet.2023.106517] 

[PMid:36863533] 

47. Duan C, Wang M, Yao S, Wang H, Lee HH, Chen W. Impact of growth hormone-secreting pituitary 

adenoma on limbic system and its correlation with cognitive impairment: Limbic change in GHPAs with 

CI. Heliyon. 2024;10(16):e35867. [doi:10.1016/j.heliyon.2024.e35867] [PMid:39220995] 

48. Katz-Leurer M, Zohar N, Boum A, Keren O. Monitoring changes in heart rate, as an indicator of the 

cardiovascular autonomic nervous function, among patients at the sub-acute phase post-brain damage 

during a physiotherapy session: A preliminary investigation. Brain Inj. 2014;28(1):127–31. 

[doi:10.3109/02699052.2013.848381] [PMid:24328738] 

49. Nuryadi, Kusumanegara JD, Angkawidjaja L, Gumilar A, Abdullah CU. Response of cortisol hormone 

to students' anxiety and focus. J Eng Sci Technol. 2019;14(6):3185–93.  

50. Rice SM, Parker AG, Mawren D, Clifton P, Harcourt P, Lloyd M, et al. Preliminary psychometric 

validation of a brief screening tool for athlete mental health among male elite athletes: the Athlete 

Psychological Strain Questionnaire. Int J Sport Exerc Psychol. 2020;18(6):850–65. 

[doi:10.1080/1612197X.2019.1611900] 

https://doi.org/10.1016/j.appet.2023.106517
https://www.ncbi.nlm.nih.gov/pubmed/36863533
https://doi.org/10.1016/j.heliyon.2024.e35867
https://www.ncbi.nlm.nih.gov/pubmed/39220995
https://doi.org/10.3109/02699052.2013.848381
https://www.ncbi.nlm.nih.gov/pubmed/24328738
https://doi.org/10.1080/1612197X.2019.1611900

