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ABSTRAK 

Penelitian ini menganalisis pengaruh kemampuan motorik dan optimalisasi 

gelombang otak beta terhadap fungsi kognitif pada siswa sekolah dasar. Konsep 

movement-based learning dan neuroplastisitas menjadi dasar teori, yang 

menyatakan bahwa latihan fisik terstruktur dapat meningkatkan fungsi kognitif 

melalui mekanisme neurofisiologis. Penelitian ini menggunakan desain eksperimen 

dengan kelompok kontrol dan eksperimen. Sampel terdiri dari 30 siswa berusia 10–

11 tahun, dibagi secara merata ke dua kelompok. Kelompok eksperimen mengikuti 

program latihan motorik terstruktur yang menitikberatkan pada koordinasi, 

kelincahan, dan kecepatan reaksi, sedangkan kelompok kontrol mengikuti aktivitas 

rutin sekolah. Kemampuan motorik diukur dengan tes keterampilan motorik 

karangan Gallahue, gelombang otak beta diukur dengan EEG, dan fungsi kognitif 

dinilai melalui instrument Mini mental scale For Children. Analisis menggunakan 

Structural Equation Modeling berbasis Partial Least Squares (SEM-PLS). Hasil 

menunjukkan kemampuan motorik berpengaruh signifikan terhadap fungsi kognitif 

(β = 0.93, p < 0.001) dan gelombang otak beta juga berpengaruh signifikan (β = 

0.78, p < 0.001), serta memediasi hubungan keduanya (β = 0.693, p < 0.001). 

Temuan ini mendukung integrasi latihan motorik kompleks dalam kurikulum 

pendidikan jasmani untuk mendukung perkembangan kognitif anak. Secara praktis, 

hasil ini menunjukkan bahwa peningkatan fungsi kognitif anak dapat dicapai 

melalui strategi pembelajaran jasmani yang berbasis aktivitas motorik terstruktur. 

Dengan kata lain, aktivitas fisik tidak hanya berdampak pada kebugaran, tetapi juga 

dapat dijadikan sarana intervensi sederhana, murah, dan mudah diterapkan di 

sekolah untuk meningkatkan kemampuan berpikir, konsentrasi, serta kesiapan 

belajar anak. Temuan ini penting bagi guru, praktisi pendidikan, dan pembuat 

kebijakan dalam merancang program pendidikan jasmani yang berorientasi pada 

pengembangan kognitif sekaligus motorik. 

 

Kata kunci: kemampuan motorik, gelombang otak beta, fungsi kognitif, SEM-PLS 
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Abstract 

This study analyzes the effect of motor skills and beta brainwave optimization on 

cognitive function in elementary school students. The concepts of movement-based 

learning and neuroplasticity form the theoretical basis, which states that structured 

physical exercise can improve cognitive function through neurophysiological 

mechanisms. This study used an experimental design with a control group and an 

experimental group. The sample consisted of 30 students aged 10–11 years, divided 

evenly into two groups. The experimental group participated in a structured motor 

training program that emphasized coordination, agility, and reaction speed, while 

the control group participated in routine school activities. Motor skills were 

measured using the Gallahue motor skills test, beta brainwaves were measured 

using EEG, and cognitive function was assessed using the Mini mental scale For 

Children instrument. The analysis used Structural Equation Modeling based on 

Partial Least Squares (SEM-PLS). The results showed that motor skills significantly 

influenced cognitive function (β = 0.93, p < 0.001), and beta brain waves also 

significantly influenced (β = 0.78, p < 0.001), and mediated the relationship 

between the two (β = 0.693, p < 0.001). These findings support the integration of 

complex motor skills training into the physical education curriculum to support 

children's cognitive development. Practically, these results demonstrate that 

improving children's cognitive function can be achieved through physical education 

strategies based on structured motor activities. In other words, physical activity not 

only impacts fitness but can also be used as a simple, inexpensive, and easily 

implemented intervention in schools to improve children's thinking skills, 

concentration, and readiness to learn. These findings are important for teachers, 

education practitioners, and policymakers in designing physical education 

programs that focus on both cognitive and motor development. 

Keywords: motor skills, beta brain waves, cognitive function, SEM-PLS 

 

 

 



 

 

ix 

 

DAFTAR ISI 

 

HAK CIPTA .......................................................................................................... ii 

LEMBAR PENGESAHAN ................................................................................. iii 

KATA PENGANTAR ............................................................................................ v 

UCAPAN TERIMAKASIH..................................................................................vi 

ABSTRAK ........................................................................................................... vii 

DAFTAR ISI ..........................................................................................................ix 

DAFTAR TABEL ............................................................................................... xii 

DAFTAR GAMBAR .......................................................................................... xiii 

DAFTAR LAMPIRAN ........................................................................................ xv 

BAB I ....................................................................................................................... 1 

PENDAHULUAN ................................................................................................... 1 

1.1. Pendahuluan ........................................................................................................... 1 

1.2. Rumusan masalah ................................................................................................... 6 

1.3. Tujuan Penelitian .................................................................................................... 6 

1.4. Manfaat penelitian .................................................................................................. 6 

1.4.1. Secara Teoritis .................................................................................................. 6 

1.4.2. Secara Praktis ................................................................................................... 6 

1.5. Struktur organisasi penelitian ................................................................................. 7 

BAB II ..................................................................................................................... 8 

KAJIAN PUSTAKA .............................................................................................. 8 

2.1. Teori Belajar dalam Perkembangan Motorik ........................................................... 8 

2.2. Games Based Motor Cordination .......................................................................... 11 

2.3. Modifikasi permainan ........................................................................................... 11 

2.3.1. SOS-MATH ...................................................................................................... 12 

2.3.2. Komando Jendral ............................................................................................ 13 

2.3.3. Kabar Burung .................................................................................................. 14 

2.3.4. Kardus Race .................................................................................................... 15 

2.4. Hakikat Gelombang Otak ...................................................................................... 16 

2.4.1. Gelombang Delta ( 0.5- 4 Hz) ......................................................................... 18 



 

 

x 

 

2.4.2. Gelombang Theta ( 4 -7 Hz ) ........................................................................... 19 

2.4.3. Gelombang Alpha ( 8 – 12 Hz ) ....................................................................... 19 

2.4.4. Gelombang Beta ( 13 – 38 Hz ) ....................................................................... 20 

2.4.5. Gelombang Gamma ( 39 – 42 Hz) ................................................................... 21 

2.5. Brainwave Detector ............................................................................................... 22 

2.6. Fungsi Eksekutif (Executive Functioning) ............................................................... 23 

2.7. Activity/Planning ................................................................................................... 23 

2.7.1. Fokus .............................................................................................................. 24 

2.7.2. Memori........................................................................................................... 24 

2.7.3. Fleksibilitas ..................................................................................................... 24 

2.7.4. Self-Monitoring (Pemantauan Diri) ................................................................ 24 

2.7.5. Emosi .............................................................................................................. 25 

2.8. Lobus Otak (Daerah) dan Fungsinya ...................................................................... 25 

2.8.1. Frontal Region ................................................................................................ 25 

2.8.2. Parietal Region ............................................................................................... 26 

2.8.3. Temporal Region ............................................................................................ 26 

2.8.4. Occipital Region .............................................................................................. 26 

2.9. Kognitif .................................................................................................................. 26 

2.9.1. Domain fungsi kognitif ................................................................................... 28 

2.10. Penelitian Terdahulu ........................................................................................... 30 

2.11. Kerangka Berpikir ................................................................................................ 31 

2.12. Hipotesis.............................................................................................................. 32 

BAB III .................................................................................................................. 33 

METODE PENELITIAN .................................................................................... 33 

3.1. Metode Penelitian ................................................................................................. 33 

3.2. Desain Penelitian ................................................................................................... 34 

3.3. Populasi dan sampel.............................................................................................. 35 

3.3.1. Populasi .......................................................................................................... 35 

3.3.2. Sampel ............................................................................................................ 36 

3.4. Instrumen Penelitian ............................................................................................. 40 

3.4.1. Instrumen Gelombang Otak Neuron-Spectrum-AM ....................................... 40 

3.4.2. Instrumen Fundamental Movement Skill Total Body / Group Observation 

Assesment Chart ...................................................................................................... 42 



 

 

xi 

 

3.4.3. Instrument Fungsi Kogniti .............................................................................. 60 

3.4.4. Instrumen Mini-Mental Scale In Children ....................................................... 60 

3.5. Analisis data .......................................................................................................... 64 

3.6. Uji Prasyarat SMART PLS ....................................................................................... 64 

3.6.1 Analisis Outer Model Atau Model Pengukuran ............................................... 64 

3.6.2 Analisis inner Model atau Model structural ..................................................... 66 

3.6.3  Uji Hipotesis menggunakan SMART-PLS. .................................................... 67 

BAB IV .................................................................................................................. 68 

4.1. Analisi Deskripsi .................................................................................................... 68 

4.2. Uji Prasyarat Normalitas dan Homogenitas .......................................................... 72 

4.3. Analisis Menggunakan Smart PLS .......................................................................... 75 

4.4. Pengujian Hipotesis pertama Pengaruh kemampuan motorik terhadap fungsi 

kognitif siswa ............................................................................................................... 76 

4.5. Pengujian hipotesis kedua hubungan Kemampuan Motorik dan optimalisasi 

gelombang otak beta terhadap fungsi kognitif  siswa .................................................. 79 

BAB V .................................................................................................................... 82 

PEMBAHASAN ................................................................................................... 82 

5.1 Pembahasan Hasil Penelitian .......................................................................... 82 

5.2 Pembahasan Hipotesis pertama Pengaruh kemampuan motorik terhadap 

fungsi kognitif siswa ..................................................................................................... 83 

4.3 Pembahasan Hipotesis kedua hubungan Kemampuan Motorik dan 

optimalisasi gelombang otak beta terhadap fungsi kognitif  siswa .............................. 85 

5.4. Penelitian Pro dan kontra ...................................................................................... 87 

5.5 Keunggulan Penelitian .................................................................................... 89 

5.6 Kelemahan Penelitian ..................................................................................... 90 

BAB VI .................................................................................................................. 91 

KESIMPULAN ..................................................................................................... 91 

6.1 Kesimpulan .................................................................................................... 91 

6.2 Saran .............................................................................................................. 92 

DAFTAR PUSTAKA ........................................................................................... 94 

LAMPIRAN ........................................................................................................ 110 

 



 

 

xii 

 

DAFTAR TABEL 

Tabel 2 1Perbandingan dengan Penelitian terdahulu ............................................ 30 

Tabel 3 1Desain Penelitian.................................................................................... 34 

Tabel 3 2 Program Perlakuan games. .................................................................... 38 

Tabel 3 3 Fundamental Movement Skill Total Body / Group Observation 

Assesment Chart (Gallahue, 20XII) ...................................................................... 42 

Tabel 3 4 Fundamental Movement Skill Total Body / Group Observation 

Assesment Chart (Gallahue, 20XII) ...................................................................... 50 

Tabel 4 1Demografi Objek.................................................................................... 68 

Tabel 4 2 Hasil analisis deskripsi .......................................................................... 70 

Tabel 4 3 UJi Normalitas Gelombang Otak Beta.................................................. 72 

Tabel 4 4 Uji Normalitas Kemampuan Motorik ................................................... 73 

Tabel 4 5 Uji Normalitas Fungsi Kognitif ............................................................ 73 

Tabel 4 6 Uji Homogenitas ................................................................................... 74 

Tabel 4 7Uji Homogenitas Kemampuan Motorik ................................................. 74 

Tabel 4 8 Uji Homogenitas Fungsi Kognitif ......................................................... 75 

 

 

 

 

 

  



 

 

xiii 

 

DAFTAR GAMBAR 

Gambar 2. 1SOS-MATH ...................................................................................... 12 

Gambar 2. 2 Komando Jendral ............................................................................. 13 

Gambar 2. 3 Kabar Burung ................................................................................... 14 

Gambar 2. 4 Kardus Race ..................................................................................... 15 

Gambar 2. 5Frekuensi Gelombang Otak manusia ................................................ 17 

Gambar 2. 6 Gelombang Delta.............................................................................. 18 

Gambar 2. 7 Gelombang Theta ............................................................................. 19 

Gambar 2. 8 Gelombang Alpha ............................................................................ 20 

Gambar 2. 9 Gelombang Beta ............................................................................... 20 

Gambar 2. 10 Gelombang Gamma........................................................................ 22 

Gambar 2. 11 Brainwave Detector ........................................................................ 22 

Gambar 2. 12 Fungsi Executif .............................................................................. 23 

Gambar 2. 13 Wilayah Otak manusia ................................................................... 25 

Gambar 2. 14 Kerangka berpikir ........................................................................... 32  

Gambar 3. 1Bagan Penelitian ................................................................................ 33 

Gambar 3. 2 Alur penelitian .................................................................................. 35 

Gambar 3. 3 Neuron-Spectrum-AM ..................................................................... 40 

Gambar 3. 4 Berlari (Gallahue, 2012) ................................................................... 43 

Gambar 3. 5 Lompat Horizontal (Gallahue, 2012) ............................................... 44 

Gambar 3. 6 Lompat Dari ketinggian (Gallahue, 2012) ....................................... 45 

Gambar 3. 7 Lompat Vertical (Gallahue, 2012) ................................................... 47 

Gambar 3. 8Hoping  (Gallahue, 2012) .................................................................. 48 

Gambar 3. 9 Berjalan diatas balok  (Gallahue, 2012) .......................................... 50 

Gambar 3. 10 Berdiri seimbang satu kaki  (Gallahue, 2012) ............................... 52 

Gambar 3. 11 Menghindar  (Gallahue, 2012)....................................................... 53 

Gambar 3. 12 Melempar  (Gallahue, 2012) .......................................................... 55 

Gambar 3. 13 Menendang Bola  (Gallahue, 2012) ............................................... 57 

Gambar 3. 14 Menangkap  (Gallahue, 2012) ........................................................ 58 

Gambar 3. 15 Menerima Bola  (Gallahue, 2012) .................................................. 59 

 



 

 

xiv 

 

Gambar 4 1 Diagram Rata- rata usia ..................................................................... 68 

Gambar 4 2 Diagram Rata-rata tinggi badan ........................................................ 69 

Gambar 4 3 Diagram Rata-rata berat badan .......................................................... 70 

Gambar 4 4 Grafik perbandingan eksperiment dan kontrol .................................. 71 

Gambar 4 5 Diagram Alur..................................................................................... 75 

Gambar 4 6 Diagram alur Hipotesis pertama ........................................................ 77 

Gambar 4 7 Diagram alur Hipotesis kedua ........................................................... 79 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

xv 

 

DAFTAR LAMPIRAN 

Lampiran  1 Sk Pembimbing .............................................................................. 110 

Lampiran  2 surat izin penelitian ......................................................................... 112 

Lampiran  3 Surat balasan penelitian .................................................................. 113 

Lampiran  4 Dokumentasi ................................................................................... 114 

Lampiran  5 Translet Instrument ......................................................................... 118 

Lampiran  6 lembar Instrument ........................................................................... 120 

Lampiran  7 Uji Validitas dan reabilitas instrument ........................................... 122 

Lampiran  8 data Partisipan................................................................................. 125 

Lampiran  9 Perlakuan yang diberikan ............................................................... 126 



94 

  

 

 

DAFTAR PUSTAKA 

Abed, S. S., & Abed, Z. F. (2020). User authentication system based specified 

brain waves. Journal of Discrete Mathematical Sciences and Cryptography, 

23(5), 1021–1024. https://doi.org/10.1080/09720529.2019.1700920 

Abhang, P. A., Gawali, B. W., & Mehrotra, S. C. (2016). Technical Aspects of 

Brain Rhythms and Speech Parameters. Introduction to EEG- and Speech-

Based Emotion Recognition, 51–79. https://doi.org/10.1016/b978-0-12-

804490-2.00003-8 

Acuna, B. D., Eliassen, J. C., Donoghue, J. P., & Sanes, J. N. (2002). Frontal and 

parietal lobe activation during transitive inference in humans. Cerebral 

Cortex, 12(12), 1312–1321. https://doi.org/10.1093/cercor/12.12.1312 

Asakura, T. (2022). Relationship between Subjective and Biological Responses to 

Comfortable and Uncomfortable Sounds. Applied Sciences (Switzerland), 

12(7). https://doi.org/10.3390/app12073417 

Asiva Noor Rachmayani. (2015). No 主観的健康感を中心とした在宅高齢者に

おける 健康関連指標に関する共分散構造分析Title. 6. 

Ballesteros, S., Piccardi, L., & Goh, J. O. S. (2022). Editorial: Effects of Physical 

Exercise on Brain and Cognitive Functioning. Frontiers in Human 

Neuroscience, 16(May), 1–3. https://doi.org/10.3389/fnhum.2022.939112 

Barenberg, J., Berse, T., & Dutke, S. (2011). Executive functions in learning 

processes: Do they benefit from physical activity? Educational Research 

Review, 6(3), 208–222. https://doi.org/10.1016/j.edurev.2011.04.002 

Basri, H. (2018). Kemampuan Kognitif Dalam Meningkatkan Efektivitas 

Pembelajaran Ilmu Sosial Bagi Siswa Sekolah Dasar. Jurnal Penelitian 

Pendidikan, 18(1), 1–9. https://doi.org/10.17509/jpp.v18i1.11054 

Bera, T. K. (2021). A Review on the Medical Applications of 

Electroencephalography (EEG). Proceedings of 2021 IEEE 7th International 

Conference on Bio Signals, Images and Instrumentation, ICBSII 2021, 18–



95 

  

 

 

23. https://doi.org/10.1109/ICBSII51839.2021.9445153 

Bhetuwal, P. (2022). Critical Review of the Learning Theories of. October. 

https://doi.org/10.11216/gsj.2022.10.78214 

Bidzan-Bluma, I., & Lipowska, M. (2018). Physical activity and cognitive 

functioning of children: A systematic review. International Journal of 

Environmental Research and Public Health, 15(4). 

https://doi.org/10.3390/ijerph15040800 

Binnie, C. D., & Prior, P. F. (1994). Eeg5. 1308–1319. 

Birda, A. M., Kamid, K., & Rusdi, M. (2016). Proses Atensi Pengetahuan pada 

Siswa Attention Deficit Hyperactivity Disorder (ADHD) dalam Memecahkan 

Masalah Matematika Materi Aritmetika Sosial. Edu-Sains: Jurnal 

Pendidikan Matematika Dan Ilmu Pengetahuan Alam, 5(1). 

https://doi.org/10.22437/jmpmipa.v5i1.2850 

Brieger, E., Arghode, V., & McLean, G. (2020). Connecting theory and practice: 

reviewing six learning theories to inform online instruction. European 

Journal of Training and Development, 44(4–5), 321–339. 

https://doi.org/10.1108/EJTD-07-2019-0116 

Brown, J. B., & Camilli, F. (2025). Teaching with Wood. In Practising Wood in 

Architecture. https://doi.org/10.4324/9781003428930-9 

Budde, H., Voelcker-Rehage, C., Pietraßyk-Kendziorra, S., Ribeiro, P., & Tidow, 

G. (2008). Acute coordinative exercise improves attentional performance in 

adolescents. Neuroscience Letters, 441(2), 219–223. 

https://doi.org/10.1016/j.neulet.2008.06.024 

Campbell, F. A., Pungello, E. P., Miller-Johnson, S., Burchinal, M., & Ramey, C. 

T. (2001). The development of cognitive and academic abilities: growth 

curves from an early childhood educational experiment. Developmental 

Psychology, 37(2), 231–242. https://doi.org/10.1037/0012-1649.37.2.231 

Capio, C. M., Mendoza, N. B., Jones, R. A., Masters, R. S. W., & Lee, K. (2024). 

The contributions of motor skill proficiency to cognitive and social 



96 

  

 

 

development in early childhood. Scientific Reports, 14(1), 1–12. 

https://doi.org/10.1038/s41598-024-79538-1 

Center on the Developing Child at Harvard University. (2011). Building the 

Brain’s “Air Traffic Control” System: How Early Experiences Shape the 

Development of Executive Function. Building, working pa, 20. 

http://www.developing 

Chang, Y. K., Labban, J. D., Gapin, J. I., & Etnier, J. L. (2012). The effects of 

acute exercise on cognitive performance: A meta-analysis. Brain Research, 

1453(250), 87–101. https://doi.org/10.1016/j.brainres.2012.02.068 

Chaudhary, U. (2025). Neurofeedback Basics and Applications: Techniques, 

Benefits, and Ethical Considerations. In Expanding Senses using 

Neurotechnology: Volume 1‒Foundation of Brain-Computer Interface 

Technology (pp. 363–400). Springer. 

Chu, D., Chen, L. J., Lee, Y. L., Hung, B. L., Chou, K. M., Sun, A. C., & Fang, S. 

H. (2018). The correlation of brainwaves of Taekwondo athletes with 

training vis-à-vis competition performance–an explorative study. 

International Journal of Performance Analysis in Sport, 18(1), 69–77. 

https://doi.org/10.1080/24748668.2018.1447205 

Clark, J. E., & Clark, J. E. (2013). Journal of Physical Education, Recreation & 

Dance. April, 37–41. 

Cooper, S. B., Bandelow, S., & Nevill, M. E. (2011). Breakfast consumption and 

cognitive function in adolescent schoolchildren. Physiology and Behavior, 

103(5), 431–439. https://doi.org/10.1016/j.physbeh.2011.03.018 

Costello, S. E., Geiser, E., & Schneider, N. (2021). Nutrients for executive 

function development and related brain connectivity in school-Aged children. 

Nutrition Reviews, 79(12), 1293–1306. 

https://doi.org/10.1093/nutrit/nuaa134 

Dapp, L. C., Gashaj, V., & Roebers, C. M. (2021). Physical activity and motor 

skills in children: A differentiated approach. Psychology of Sport and 



97 

  

 

 

Exercise, 54(February), 101916. 

https://doi.org/10.1016/j.psychsport.2021.101916 

De, A., & Mondal, S. (2020). Yoga and brain wave coherence: A systematic 

review for brain function improvement. Heart and Mind, 4(2), 33–39. 

https://doi.org/10.4103/hm.hm_78_19 

Dewi, I. A. G. B. P., & Indrawati, K. R. (2014). Perilaku Mencatat dan 

Kemampuan Memori pada Proses Belajar. Jurnal Psikologi Udayana, 1(2), 

241–250. https://doi.org/10.24843/jpu.2014.v01.i02.p03 

Dhosa, P. Y. (2018). Journal of songke math. Joornal of Songke Math, 1(2), 10–

21. 

Diamond, A. (2000). <Diamond_2000.pdf>. 71(1), 44–56. 

Doidge, N. (2007). The brain that changes itself: Stories of personal triumph from 

the frontiers of brain science. Penguin. 

Donnelly, J. E., Hillman, C. H., Castelli, D., Etnier, J. L., Lee, S., Tomporowski, 

P., Lambourne, K., & Szabo-Reed, A. N. (2016). Physical activity, fitness, 

cognitive function, and academic achievement in children: A systematic 

review. Medicine and Science in Sports and Exercise, 48(6), 1197–1222. 

https://doi.org/10.1249/MSS.0000000000000901 

Erickson, K. I., Voss, M. W., Prakash, R. S., Basak, C., Szabo, A., Chaddock, L., 

Kim, J. S., Heo, S., Alves, H., White, S. M., Wojcicki, T. R., Mailey, E., 

Vieira, V. J., Martin, S. A., Pence, B. D., Woods, J. A., McAuley, E., & 

Kramer, A. F. (2011). Exercise training increases size of hippocampus and 

improves memory. Proceedings of the National Academy of Sciences of the 

United States of America, 108(7), 3017–3022. 

https://doi.org/10.1073/pnas.1015950108 

Erlangga, S. Y., Krisna, S. ., Novita, A., Puji, H. ., Ummi, N., Resti, Y., & Arnita, 

F. (2024). Psikologi Pendidikan. EDUPEDIA Publisher, 88. 

Etnier, J. L., & Chang, Y. K. (2019). Exercise, cognitive function, and the brain: 

Advancing our understanding of complex relationships. Journal of Sport and 



98 

  

 

 

Health Science, 8(4), 299–300. https://doi.org/10.1016/j.jshs.2019.03.008 

Farooqui, T., & Farooqui, A. A. (2015). Diet and Exercise in Cognitive Function 

and Neurological Diseases. Diet and Exercise in Cognitive Function and 

Neurological Diseases, 1–376. https://doi.org/10.1002/9781118840634 

Franklin, Z. C., Wright, D. J., & Holmes, P. S. (2019). Using action-congruent 

language facilitates the motor response during action observation: A 

combined transcranial magnetic stimulation and eye-tracking study. Journal 

of Cognitive Neuroscience, 32(4), 634–645. 

https://doi.org/10.1162/jocn_a_01510 

Gallahue, D. L. (1995). Developmental Physical Education for Today’s Children. 

Gallahue, D. L. (2012). David L. Gallahue - Developmental Physical Education 

for Today’s School Children-Brown & Benchmark Pub (1995).pdf (p. 48). 

Gallahue, D. L., & Donnelly, F. C. (2007). Developmental physical education for 

all children. Human Kinetics. 

Garner, C., Nachtegall, A., Roth, E., Sterenberg, A., Kim, D., Michael, T., & Lee, 

S. (2022). Effects of Movement Sonification Auditory Feedback on 

Repetitions and Brain Activity During the Bench Press. The Journal of 

Strength & Conditioning Research, 10–1519. 

Gonzalez, S. L., Alvarez, V., & Nelson, E. L. (2019). Do Gross and Fine Motor 

Skills Differentially Contribute to Language Outcomes? A Systematic 

Review. Frontiers in Psychology, 10(December), 1–16. 

https://doi.org/10.3389/fpsyg.2019.02670 

Gumilar, A. (2024). The Influence of Learning Problems on the Implementation 

of Students’ Physical Education Values. International Sport Edelweiss 

Journal, 1(01), 1–9. 

Haapala, E. A., Poikkeus, A. M., Tompuri, T., Kukkonen-Harjula, K., Leppänen, 

P. H. T., Lindi, V., & Lakka, T. A. (2014). Associations of motor and 

cardiovascular performance with academic skills in children. Medicine and 

Science in Sports and Exercise, 46(5), 1016–1024. 



99 

  

 

 

https://doi.org/10.1249/MSS.0000000000000186 

Hadders-Algra, M. (2018). Early human motor development: From variation to 

the ability to vary and adapt. Neuroscience and Biobehavioral Reviews, 

90(2010), 411–427. https://doi.org/10.1016/j.neubiorev.2018.05.009 

Hair, J. F., Hult, G. T. M., & Ringle, C. M. (2017). A primer on partial least 

squares structural equation modeling (PLS-SEM). 

Harmony, T., Fernández, T., Silva, J., Bernal, J., Díaz-Comas, L., Reyes, A., 

Marosi, E., Rodríguez, M., & Rodríguez, M. (1996). EEG delta activity: An 

indicator of attention to internal processing during performance of mental 

tasks. International Journal of Psychophysiology, 24(1–2), 161–171. 

https://doi.org/10.1016/S0167-8760(96)00053-0 

Hartanto, F., Selina, H., H, Z., & Fitra, S. (2016). Pengaruh Perkembangan 

Bahasa Terhadap Perkembangan Kognitif Anak Usia 1-3 Tahun. Sari 

Pediatri, 12(6), 386. https://doi.org/10.14238/sp12.6.2011.386-90 

Hendrayana, Y., Negara, J. D. K., Nuryadi, Gumilar, A., & Lesyiana, M. (2020). 

The impact of beta brain waves in improving cognitive function through 

brain jogging applications. International Journal of Human Movement and 

Sports Sciences, 8(6), 73–77. https://doi.org/10.13189/saj.2020.080713 

Heyat, M. B. Bin, Akhtar, F., Munir, F., Sultana, A., Muaad, A. Y., Gul, I., 

Sawan, M., Asghar, W., Iqbal, S. M. A., Baig, A. A., de la Torre Díez, I., & 

Wu, K. (2024). Unravelling the complexities of depression with medical 

intelligence: exploring the interplay of genetics, hormones, and brain 

function. In Complex and Intelligent Systems (Vol. 10, Issue 4). Springer 

International Publishing. https://doi.org/10.1007/s40747-024-01346-x 

Hillman, C. H., Erickson, K. I., & Kramer, A. F. (2008). Be smart, exercise your 

heart: Exercise effects on brain and cognition. Nature Reviews Neuroscience, 

9(1), 58–65. https://doi.org/10.1038/nrn2298 

Hillman, C. H., Pontifex, M. B., Raine, L. B., Castelli, D. M., Hall, E. E., & 

Kramer, A. F. (2009). The effect of acute treadmill walking on cognitive 



100 

  

 

 

control and academic achievement in preadolescent children. Neuroscience, 

159(3), 1044–1054. https://doi.org/10.1016/j.neuroscience.2009.01.057 

Hübner, L., Godde, B., & Voelcker-Rehage, C. (2018). Acute exercise as an 

intervention to trigger motor performance and EEG beta activity in older 

adults. Neural Plasticity, 2018. https://doi.org/10.1155/2018/4756785 

Ifansyah, N. (2019). Meningkatkan Konsentrasi Belajar Siswa Dengan Bimbingan 

Klasikal Metode Project Based Learning SMA Negeri 6 Barabai. Jurnal 

Inovasi BK,Volume 1, Nomor 2 Desember 2019 MENINGKATKAN, 1, 79–

81. 

Insani, F. D. (2019). Teori Belajar Humanistik Abraham Maslow Dan Carl Rogers 

Serta Implikasinya Dalam Pembelajaran Pendidikan Agama Islam. As-

Salam: Jurnal Studi Hukum Islam & Pendidikan, 8(2), 209–230. 

https://doi.org/10.51226/assalam.v8i2.140 

Jain, M., & Passi, G. R. (2005). Assessment of a modified mini-mental scale for 

cognitive functions in children. Indian Pediatrics, 42(9), 907–912. 

Jamil, N., Belkacem, A. N., & Lakas, A. (2023). On enhancing students’ cognitive 

abilities in online learning using brain activity and eye movements. 

Education and Information Technologies, 28(4), 4363–4397. 

Jelita, M., Ramadhan, L., Pratama, R., Andy, Yusri, F., & Yarni, L. (2023). Teori 

Belajar Behaviorostik. Jurnal Pendidikan Dan Konseling, 5, 404–411. 

Khakim, Z., & Kusrohmaniah, S. (2021). Dasar - Dasar Electroencephalography 

(EEG) bagi Riset Psikologi. Buletin Psikologi, 29(1), 92. 

https://doi.org/10.22146/buletinpsikologi.52328 

Khiyarusoleh, U. (2016). Kata kunci : konsep dasar, perkembangan kognitif, Jean 

Piaget. 5(1), 1–10. 

Kim, K. S., Lee, S. J., & Suh, J. C. (2005). Numerical simulation of the vortical 

flow around an oscillating circular cylinder. Proceedings of the International 

Offshore and Polar Engineering Conference, 2005, 162–167. 

https://doi.org/10.3744/snak.2003.40.2.021 



101 

  

 

 

Kirby, E. D., Beyst, B., Beyst, J., Brodie, S. M., & D’Arcy, R. C. N. (2024). A 

retrospective, observational study of real-world clinical data from the 

Cognitive Function Development Therapy program. Frontiers in Human 

Neuroscience, 18(December), 1–11. 

https://doi.org/10.3389/fnhum.2024.1508815 

Klimesch, W. (1999). EEG alpha and theta oscillations reflect cognitive and 

memory performance: a rKlimesch, W. (1999). EEG alpha and theta 

oscillations reflect cognitive and memory performance: a review and 

analysis. Brain Research Reviews, 29(2-3), 169–195. doi:10.1016/S016. 

Brain Research Reviews, 29(2–3), 169–195. https://doi.org/10.1016/S0165-

0173(98)00056-3 

Koudelková, Z., & Strmiska, M. (2018). Introduction to the identification of brain 

waves based on their frequency. MATEC Web of Conferences, 210, 1–4. 

https://doi.org/10.1051/matecconf/201821005012 

Krisnanda, M. A., Hasianna, S. T., & Limyati, Y. (2020). Peningkatan Fungsi 

Atensi dan Memori Jangka Pendek pada Wanita Dewasa Muda dengan 

Ansietas setelah Terapi Mewarnai. Journal of Medicine and Health, 2(5), 

31–39. https://doi.org/10.28932/jmh.v2i5.2030 

Leisman, G., Moustafa, A. A., & Shafir, T. (2016). Thinking, Walking, Talking: 

Integratory Motor and Cognitive Brain Function. Frontiers in Public Health, 

4(May), 1–19. https://doi.org/10.3389/fpubh.2016.00094 

Li, J., Xu, C., Cao, X., Gao, Q., Wang, Y., Wang, Y., Peng, J., & Zhang, K. 

(2013). Abnormal activation of the occipital lobes during emotion picture 

processing in major depressive disorder patients. Neural Regeneration 

Research, 8(18), 1693–1701. https://doi.org/10.4103/1673-5374.121696 

Li, Y., Dai, Q., Jackson, J. C., & Zhang, J. (2008). Overweight is associated with 

decreased cognitive functioning among school-age children and adolescents. 

Obesity, 16(8), 1809–1815. https://doi.org/10.1038/oby.2008.296 

Lokken, K. L., Boeka, A. G., Austin, H. M., Gunstad, J., & Harmon, C. M. 



102 

  

 

 

(2009). Evidence of executive dysfunction in extremely obese adolescents: a 

pilot study. Surgery for Obesity and Related Diseases, 5(5), 547–552. 

https://doi.org/10.1016/j.soard.2009.05.008 

Loui, P., Raine, L. B., Chaddock-Heyman, L., Kramer, A. F., & Hillman, C. H. 

(2019). Musical instrument practice predicts white matter microstructure and 

cognitive abilities in childhood. Frontiers in Psychology, 10(MAY), 1–10. 

https://doi.org/10.3389/fpsyg.2019.01198 

Ludyga, S., Koutsandréou, F., Reuter, E. M., Voelcker-Rehage, C., & Budde, H. 

(2019). A randomized controlled trial on the effects of aerobic and 

coordinative training on neural correlates of inhibitory control in children. 

Journal of Clinical Medicine, 8(2), 1–12. 

https://doi.org/10.3390/jcm8020184 

Mardiansyah, A., Bakhtiar, S., & Syafruddin, S. (2024). Effect of game-based 

motor coordination (GBMC) on enhancing positive experiences for early 

talent development in primary school. Journal of Physical Education and 

Sport, 24(8), 2025–2032. https://doi.org/10.7752/jpes.2024.08224 

Mayoral-Rodrígez, S., Pérez-Alvarez, F., & Timoneda-Gallart, C. (2022). Brain 

Waves Reflect Cognition-Emotion State as a Diagnostic Tool for 

Intervention in Dysfunctional States: A Real-World Evidence. Journal of 

Intellectual Disability - Diagnosis and Treatment, 10(4), 154–166. 

https://doi.org/10.6000/2292-2598.2022.10.04.1 

McEwen, B. S., & Sapolsky, R. M. (1995). Stress and cognitive function. Current 

Opinion in Neurobiology, 5(2), 205–216. 

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & 

Wager, T. D. (2000). The Unity and Diversity of Executive Functions and 

Their Contributions to Complex “Frontal Lobe” Tasks: A Latent Variable 

Analysis. Cognitive Psychology, 41(1), 49–100. 

https://doi.org/10.1006/cogp.1999.0734 

Morarach, K., Mikhailova, A., Knoflach, V., & Memic, F. (2021). Europe PMC 



103 

  

 

 

Funders Group Diversification of molecularly defined myenteric neuron 

classes revealed by single cell RNA-sequencing. 24(1), 34–46. 

https://doi.org/10.1038/s41593-020-00736-x.Diversification 

Morawietz, C., Wissmann, A. M., & Muehlbauer, T. (2024). A 6-week 

coordinative motor training program improves spatial ability performances in 

healthy children. Frontiers in Cognition, 3. 

https://doi.org/10.3389/fcogn.2024.1396399 

Nam, C. N. K., Kang, H. J., & Suh, Y. S. (2013). Golf swing motion tracking 

using inertial sensors and a stereo camera. IEEE Transactions on 

Instrumentation and Measurement, 63(4), 943–952. 

Navy, S. L. (2020). Theory of human motivation—Abraham Maslow. Science 

Education in Theory and Practice: An Introductory Guide to Learning 

Theory, 17–28. 

Negara, J. D. K., Abduljabar, B., & Hambali, B. (2019). Aplikasi Statistika Dalam 

Penjas. Bintang Warliartika. 

Negara, J. D. K., Mudjianto, S., Budikayanti, A., & Adhitya Nugraha, P. P. 

(2021). The effect of gamma wave optimization and attention on hitting 

skills in softball. International Journal of Human Movement and Sports 

Sciences, 9(1), 103–109. https://doi.org/10.13189/saj.2021.090114 

Neuron-Spectrum-AM. (2022). Neuron-Spectrum-AM is FDA approved! 2022. 

https://neurosoft.com/en/news/neuron_spectrum_am_fda?utm_source=chatg

pt.com 

Niedermeyer, E., & da Silva, F. H. L. (2005). Electroencephalography: basic 

principles, clinical applications, and related fields. Lippincott Williams & 

Wilkins. 

Northey, J. M., Cherbuin, N., Pumpa, K. L., Smee, D. J., & Rattray, B. (2018). 

Exercise interventions for cognitive function in adults older than 50: A 

systematic review with meta-Analysis. British Journal of Sports Medicine, 

52(3), 154–160. https://doi.org/10.1136/bjsports-2016-096587 



104 

  

 

 

Nunez, P. L., & Srinivasan, R. (2006). Electric fields of the brain: the 

neurophysics of EEG. Oxford university press. 

Nuryadi, Drajat, J., Juliantine, T., Budiman, D., Slamet, S., & Gumelar, A. (2018). 

Jurnal Pendidikan Jasmani dan Olahraga Hubungan Kebugaran Jasmani 

dengan Kemampuan. 3(229), 122–128. 

O’Hagan, A. D., Behan, S., Peers, C., Belton, S., O’Connor, N., & Issartel, J. 

(2022). Do our movement skills impact our cognitive skills? Exploring the 

relationship between cognitive function and fundamental movement skills in 

primary school children. Journal of Science and Medicine in Sport, 25(11), 

871–877. https://doi.org/10.1016/j.jsams.2022.08.001 

Okely, A. D., Booth, M. L., & Chey, T. (2004). Relationships between body 

composition and fundamental movement skills among children and 

adolescents. Research Quarterly for Exercise and Sport, 75(3), 238–247. 

https://doi.org/10.1080/02701367.2004.10609157 

Ostrander, S., & Schroeder, L. (n.d.). with Ostrander, Nancy.(1994). 

Superlearning 2000. 

Ouvrier, R. A., Goldsmith, R. F., Ouvrier, S., & Williams, I. C. (1993). The Value 

of the Mini-Mental State Examination in Childhood: A Preliminary Study. 

Journal of Child Neurology, 8(2), 145–148. 

https://doi.org/10.1177/088307389300800206 

Pangelinan, M. M., Zhang, G., VanMeter, J. W., Clark, J. E., Hatfield, B. D., & 

Haufler, A. J. (2011). Beyond age and gender: Relationships between cortical 

and subcortical brain volume and cognitive-motor abilities in school-age 

children. NeuroImage, 54(4), 3093–3100. 

https://doi.org/10.1016/j.neuroimage.2010.11.021 

Pattisapu, S., & Ray, S. (2023). Stimulus-induced narrow-band gamma 

oscillations in humans can be recorded using open-hardware low-cost EEG 

amplifier. PLoS ONE, 18(1 January), 1–19. 

https://doi.org/10.1371/journal.pone.0279881 



105 

  

 

 

Pesce, C., Crova, C., Marchetti, R., Struzzolino, I., Masci, I., Vannozzi, G., & 

Forte, R. (2013). Searching for cognitively optimal challenge point in 

physical activity for children with typical and atypical motor development. 

Mental Health and Physical Activity, 6(3), 172–180. 

https://doi.org/10.1016/j.mhpa.2013.07.001 

Pesce, C., Masci, I., Marchetti, R., Vazou, S., Sääkslahti, A., & Tomporowski, P. 

D. (2016). Deliberate play and preparation jointly benefit motor and 

cognitive development: Mediated and moderated effects. Frontiers in 

Psychology, 7(MAR), 1–18. https://doi.org/10.3389/fpsyg.2016.00349 

Pipit Muliyah, Dyah Aminatun, Sukma Septian Nasution, Tommy Hastomo, 

Setiana Sri Wahyuni Sitepu, T. (2020). Human Potential Throughout. In 

Journal GEEJ (Vol. 7, Issue 2). 

Prickett, C., Brennan, L., & Stolwyk, R. (2015). Examining the relationship 

between obesity and cognitive function: A systematic literature review. 

Obesity Research and Clinical Practice, 9(2), 93–113. 

https://doi.org/10.1016/j.orcp.2014.05.001 

Puspasari, S., Belladonna, M., Wardani, N. D., Memori, K., Verbal, K., & Kerja, 

K. M. (2019). Korelasi Kualitas Tidur Dengan Kapasitas Memori Kerja Pada 

Mahasiswa Tingkat Akhir. Diponegoro Medical Journal (Jurnal Kedokteran 

Diponegoro), 8(1), 482–491. 

Ranzo, P., & Scarpitti, C. (2022). Brain–computer interfaces and 3d design 

manufacturing in a postdigital scenario. Brain-Apparatus Communication: A 

Journal of Bacomics, 1(1), 89–106. 

https://doi.org/10.1080/27706710.2022.2122732 

Rao, N., Sun, J., Wong, J. M. S., Weekes, B., Ip, P., Shaeffer, S., Young, M., 

Bray, M., Chen, E., & Lee, D. (2014). Early childhood development and 

cognitive development in developing countries. Education Rigorous 

Literature Review, September, 1–100. http://cerc.edu.hku.hk/wp-

content/uploads/ECD-review.pdf 



106 

  

 

 

Retnowati, E. (2008). Keterbatasan Memori dan Implikasinya dalam Mendesain 

Metode Pembelajaran Matematika. Prosiding Seminar Nasional Matematika 

Dan Pendidikan Matematika, 1–13. 

Roohi-Azizi, M., Azimi, L., Heysieattalab, S., & Aamidfar, M. (2017). Changes 

of the brain’s bioelectrical activity in cognition, consciousness, and some 

mental disorders. Medical Journal of the Islamic Republic of Iran, 31(1), 

307–312. https://doi.org/10.14196/mjiri.31.53 

Roshchupkina, L., Wens, V., Coquelet, N., Urbain, C., de Tiege, X., & Peigneux, 

P. (2024). Motor learning- and consolidation-related resting state fast and 

slow brain dynamics across wake and sleep. Scientific Reports, 14(1), 1–18. 

https://doi.org/10.1038/s41598-024-58123-6 

Saifudin, S. (2021). Perspektif Islam Tentang Teori Koneksionisme Dalam 

Pembelajaran. Profetika: Jurnal Studi Islam, 22(2), 314–330. 

https://doi.org/10.23917/profetika.v22i2.16696 

Schlinger, H. D. (2022). The impact of BF Skinner’s science of operant learning 

on early childhood research, theory, treatment, and care. In The Influence of 

Theorists and Pioneers on Early Childhood Education (pp. 101–118). 

Routledge. 

Schoenemann, P. T. (2006). Evolution of the size and functional areas of the 

human brain. Annual Review of Anthropology, 35, 379–406. 

https://doi.org/10.1146/annurev.anthro.35.081705.123210 

Shafiq Ibrahim, M., Rahayu Kamat, S., Shamsuddin, S., & Kejuruteraan 

Pembuatan, F. (2023). Malaysian Journal on Composites Science and 

Manufacturing The Role of Brain Wave Activity by Electroencephalogram 

(EEG) in Assessing Cognitive Skills as an Indicator for Driving Fatigue: A 

Review. Malaysian Journal on Composites Science and Manufacturing, 

11(July), 19–31. https://doi.org/10.37934/mjcsm.11.1.1931 

Shahbaz, R., Saemi, E., Doustan, M., Hogg, J. A., & Diekfuss, J. A. (2024). The 

effect of a visual illusion and self-controlled practice on motor learning in 



107 

  

 

 

children at risk for developmental coordination disorder. Scientific Reports, 

14(1), 1–10. https://doi.org/10.1038/s41598-024-63387-z 

Shenoi, A. (2022). Comparison of Neurotypical and Autistic brain waves based on 

EEG analysis Comparison of Neurotypical and Autistic brain waves based on 

EEG analysis. TechRxiv, 0–10. 

Shi, P., & Feng, X. (2022). Motor skills and cognitive benefits in children and 

adolescents: Relationship, mechanism and perspectives. Frontiers in 

Psychology, 13(November), 1–14. 

https://doi.org/10.3389/fpsyg.2022.1017825 

Singh, A. S., Saliasi, E., Van Den Berg, V., Uijtdewilligen, L., De Groot, R. H. 

M., Jolles, J., Andersen, L. B., Bailey, R., Chang, Y. K., Diamond, A., 

Ericsson, I., Etnier, J. L., Fedewa, A. L., Hillman, C. H., McMorris, T., 

Pesce, C., Pühse, U., Tomporowski, P. D., & Chinapaw, M. J. M. (2019). 

Effects of physical activity interventions on cognitive and academic 

performance in children and adolescents: A novel combination of a 

systematic review and recommendations from an expert panel. British 

Journal of Sports Medicine, 53(10), 640–647. 

https://doi.org/10.1136/bjsports-2017-098136 

Siregar, E., & Widyaningrum, R. (2015). Belajar Dan Pembelajaran. 

Mkdk4004/Modul 01, 09(02), 193–210. 

Sofiani, R. N., & Juniati, D. (2022). Klasifikasi Jenis Emosi Berdasarkan 

Gelombang Otak Menggunakan Dimensi Higuchi Dengan K-Nearest 

Neighbor. MATHunesa: Jurnal Ilmiah Matematika, 10(1), 150–160. 

https://doi.org/10.26740/mathunesa.v10n1.p150-160 

Sowndhararajan, K., & Kim, S. (2016). Influence of fragrances on human 

psychophysiological activity: With special reference to human 

electroencephalographic response. Scientia Pharmaceutica, 84(4), 724–751. 

https://doi.org/10.3390/scipharm84040724 

Spampinato, D., & Celnik, P. (2021). Multiple Motor Learning Processes in 



108 

  

 

 

Humans: Defining Their Neurophysiological Bases. Neuroscientist, 27(3), 

246–267. https://doi.org/10.1177/1073858420939552 

Tarp, J., Domazet, S. L., Froberg, K., Hillman, C. H., Andersen, L. B., & Bugge, 

A. (2016). Effectiveness of a school-based physical activity intervention on 

cognitive performance in Danish adolescents: LCoMotion-learning, 

cognition and motion - A cluster randomized controlled trial. PLoS ONE, 

11(6), 1–19. https://doi.org/10.1371/journal.pone.0158087 

Tey, F. J., Wu, T.-Y., Liu, M.-Y., & Chen, Y.-K. (2022). Brainwave Analysis of 

the Correlation Between Listening to the Rain/Water Sounds and Reducing 

Human-Perceived Temperature. International Conference on Intelligent 

Information Hiding and Multimedia Signal Processing, 311–320. 

Tomporowski, P. D., McCullick, B., Pendleton, D. M., & Pesce, C. (2015). 

Exercise and children’s cognition: The role of exercise characteristics and a 

place for metacognition. Journal of Sport and Health Science, 4(1), 47–55. 

https://doi.org/10.1016/j.jshs.2014.09.003 

Tosti, B., Corrado, S., Mancone, S., Di Libero, T., Rodio, A., Andrade, A., & 

Diotaiuti, P. (2024). Integrated use of biofeedback and neurofeedback 

techniques in treating pathological conditions and improving performance: a 

narrative review. Frontiers in Neuroscience, 18(March), 1–21. 

https://doi.org/10.3389/fnins.2024.1358481 

Ummah, M. S. (2019). A MIXED - METHOD EXPLORATION OF THETA- 

INFUSED BINUARAL - BEATS MEDITATION SOUNDTRACKS AND 

THEIR IMPACT ON POSITIF AND NEGATIF AFFECT, PURPOSE, AND 

DEPRESSED MOOD. Sustainability (Switzerland), 11(1), 1–14. 

http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-

8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciu

rbeco.2008.06.005%0Ahttps://www.researchgate.net/publication/305320484

_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI 

van den Heuvel, M. P., Bullmore, E. T., & Sporns, O. (2016). Comparative 



109 

  

 

 

Connectomics. Trends in Cognitive Sciences, 20(5), 345–361. 

https://doi.org/10.1016/j.tics.2016.03.001 

Wangsanata, S. A., Murtadho, A., & Hidayanti, E. (2020). Mengembalikan Fungsi 

Kognisi Pasien Penyakit Jantung di RSI Sunan Kudus Melalui Layanan 

Bimbingan Islam. Islamic Counseling: Jurnal Bimbingan Konseling Islam, 

4(1), 93. https://doi.org/10.29240/jbk.v4i1.1403 

Wardyaningrum, D. (2011). Tingkat Kognisi Tentang Konsumsi Susu Pada Ibu 

Peternak Sapi Perah Lembang Jawa Barat. Jurnal Al-Azhar Indonesia Seri 

Pranata Sosial, 1(1), 19–26. 

Yoo, C., Yong, M. H., Chung, J., & Yang, Y. (2015). Effect of computerized 

cognitive rehabilitation program on cognitive function and activities of living 

in stroke patients. Journal of Physical Therapy Science, 27(8), 2487–2489. 

https://doi.org/10.1589/jpts.27.2487 

 

 

 

 

 

 

 

 

 

 


