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Abstract

Purpose : This study was conducted to determine the effects of a brain spinning program on cognitive function, body
composition, health related fitness and physical self-efficacy of children and adolescents.

Methods : This study, 34 children and adolescents were selected and divided into two groups : the exercise group (n=16), which
received a brain spinning program and the control group (n=16), which did not receive any exercise program. The program was
conducted for 30 minutes three times a week for 4 weeks, and the cognitive function, body composition, health related fitness and
physical self-efficacy were measured both before and after the program.

Results : The exercise group, which received a brain spinning program showed a significant increase in short-term memory
(p<.05) and working memory (p<.01), and muscle mass increased significantly only in the exercise group (p<.05).

In addition, left grip strength increased in the exercise group (p<.0l), and the maximum oxygen intake decreased significantly
only in the control group (p<.05), and Sit-forward bend increased significantly only in the exercise group (p<.01). Physical
self-efficacy significantly increased only in the exercise group (p<.05).

Conclusion : In summary, short-term memory, cognitive efficiency, working memory, muscle mass, left grip strength, maximum
oxygen intake, and left forward bending in children and adolescents significantly increased after the 4-week brain spinning program.
However, the control group that was not provided with the 4-week brain spinning program showed a significant increase in body
weight and a significant decrease in maximum oxygen intake. In conclusion, the 4-week brain spinning program has positive effects
on short-term memory, cognitive function, muscle mass, muscle strength, cardiorespiratory endurance, flexibility, and physical
self-efficacy.
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FS /A AVIe s FATL BaHt
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= == A ) = 1) =]
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< 12 B (Woo, 2010). A2 AR e AEe 1 Aggelsle] Sl 4
T AYATE WAL WP ET UL el gorelare e FoaRE ddow Agaen
Table 1. Physical characteristics of study subjects
Group Age (years) Height (cm) Weight (kg) % fat (%)
EG (n=16) 14 163.03+8.20 58.03+11.85 23.98+11.16
CG (n=16) 14 164.56+7.22 66.09+20.38 25.09+11.74

Values are the means+SD, EG; experimental group, CG; control group.
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Contents Period(weeks) Intensity Time(min)
Warm-up Stretching 5
Spinning
D Up-down,@ L-up
©) S(.luare(B(.)x), @ V-up | RPE
® Hi, ® Diamond,
. Themel 11-12
(@ Thumb-up, Disco
Exercise-Cognition combined
Dual-Task
Spinning
D Clap(Upper Body)
@ Swimming(Upper Body)
® SquaF(Lower body) 5 RPE
@ Holding Cycle(Lower body)
Theme2 11-12
(® PNF(Upper and Lower body)
® Car racer(Upper and Lower body)
(@ Wink and poke(Upper and Lower body)
® Arm-pulling
Spinning
Main D Prep session,
Exercise @ sessionl 20
Fast Pedaling - Penguin
@ session2
Fast pedaling - deceleration 3 RPE
@ session3 16-17
. o Theme3
Fast pedaling — Tilting back and forth 9-10
(® sessiond
Fast pedaling - elbow supination &
deceleration
® sessions
Fast pedaling — Arabesque
Spinning
D Look at me, @ Tai Chi (Putting up plates)
(@ Shoulder - internal rotation
@ put your hands up 4 RPE
® In-out Theme4 11-12
® Circle
(@ Thumb-up
Mime(Hold the handle and wave)
Cool down Breathing & Stretching 5
Total 30
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Table 3. Changes in cognitive function

Variable Group Pre Post Source F P
Short term memory ~ EG (n=16) 38.75+20.97 53.37415.59%* A 6.851 O14#
(Co-Fit) B 828 370
(point) CG (n=16) 40.00+13.34 42.81+18.21 A<B 3144 086
Attentive EG (n=16) 10.37+2.70 10.87+2.68 A 1.569 220
concen.tration B .199 .659
(point) CG (n=16) 10.18+1.93 10.3142.52 A<B 565 458
Cognitive EG (n=16) 12.81+4.18 14.87+2.21 A 194 663
efficiency B 117 735
(point) CG (n=16) 14.18+2.31 12.81+4.90 A<B 4.850 0354
b . . EG (n=16) 10.00+2.36 11.1242.24 A 210 650
roce(ssgﬁﬁtfpee B 634 432
CG (n=16) 11.43+1.75 10.81+3.42 A<B ) 574 119
. EG (n=16) 33.1846.91 36.87+6.00%* A 962 334
Working memory B 006 939
(point) _ ’ ’
CG (n=16) 35.81+4.36 33.93+7.54 A<B 9.065 00544

Values are the means£SD, EG; exercise group, CG; control group, A; time, B; group, AXB; timexgroup(interaction effect), *; paired t-test,
** p<.0l, #; two-way repeated measures ANOVA, #; p<.05, ##; p<.01

2. AA|zAe] Wst e

S5ZolA A7l F freld FaArr o
(p<.05). olol we} ARFEALS A A 5
T AP gL 23.94 kgl A ARGk 24.47 kg0 = o] SHAl
53 kg S7HeE AS 2 YEFSTHp<.05).

gk A ATl A A7) ZF K
(p<.001). oJell wheh AR A& 2
(p<.05)3} 2T (p<.001) 25 o8t S718 A

Table 4. Changes in body composition

Variable Group Pre Post Source F )4
Weisls EG (n=16) 58.03+11.84 59.09+12.31% A 31.464 L0007
(ilgg)t B 1.952 173
CG (n=16) 66.084+20.38 67.83421 24 %% AB 1.880 180
EG (n=16) 23.98+11.15 23.6149.90 A 027 870
Fat% B 161 691
%) | '
CG (n=16) 25.08+11.73 25.61411.32 AXB 768 388
EG (n=16) 23.94+5.09 24.4745.30% A 6.954 013#
Muscle mass
(ke) B 1.991 169
CG (n=16) 26.23+4.17 26.99+4.83 AB 12 648
. EG (n=16) 5.68+4.39 5.81+4.26 A 2.000 168
Visceral fat B 573 455
(kg) : :
CG (n=16) 6.8125.61 7.43+6.23 AXB 289 353

Values are the means£SD, EG; exercise group, CG; control group, A; time, B; group, AXB; timexgroup(interaction effect), *; paired t-test,
** p<.0l, #; two-way repeated measures ANOVA, #; p<05, ###, p<.001
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ol A RE AL GE 26.78 kgoll Al AFS-EE 29 kg O = o] et y N ¢ i
ml/kg/min 7F438F A o2 LERTHp<.05).
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CHp<.001). o]o] whe} AREEAS AAS Ay} 5 b AV 38 oA AEgE 713 2 sola
B R 2l .81 cm 7.13 cm©. 3
(p<ODF tEZE<01) B FelaA ST Aow _ N B
332 cm 5718 A o2 UERSTHp<.01).
e
Table 5. Changes in health—related fitness
Variable Group Pre Post Source F P
_ A 9.872 004
Left grip stwength  EG (n=16) 26.78+9.85 29.00+9.40%* 5 o i
(ke) CG (n=16) 29.28+4.72 30.3446.02 AXB 234 75
_ A .000 993
Right grip strength  EG (n=16) 29.3149.22 30.318.74 5 2 oo
(ke) CG (n=16) 31.7047.59 30.7147.35 AB 1914 177
it EG (n=16) 30.93+8.02 36.43+11.02%* A 30.880 0007+
( 'gp) B 776 386
fumbet CG (n=16) 27.80+11.52 33.00+12.01%* A<B 024 877
Maximum EG (n=16) 60.58+6.54 62.24+6.13 A 1.029 318
oxygen intake B 2.505 124
_ A 30.880 000##4#
Sit-forward bend  EG (0=16) 3.81+11.01 7.13£9.92%* . iy v
(cm) _ ’ )
CG (n=16) 1.66+6.95 2.78+6.88 AxB 024 877

Values are the meanstSD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup(interaction effect), *; paired t-test,
** p<.0l, #; two-way repeated measures ANOVA, #; p<05, #i#; p<.0l, ##H; p<001

4. AAAA w570 Wl
4% B2 T2 e A1) L7
& Y A3 FEAGEA} Sl neel 2

Table 6. Changes in physical self—efficacy

A3 5 Askgkat dizat A3 - oAsigkel A Hagt A
ol7} A= A o= YBtutth(p<.05). o]ol whe} ARFEA
= AARE Ao SEel AW AR gL 73,55 oA ARk

7775802 FY3HA 4258 SUHSE Ao®E e

Variable Group Pre Post Source F P

Physical EG (n=16) 73.50+12.58 77.75411.52% A 3.618 067
self-efficacy B 1.534 225

(score) CG (n=16) 71.3747..99 71.06+9.19 A<B 4.858 035#

Values are the meanstSD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup(interaction effect), *; paired t-test,

** p<.0l, #; two-way repeated measures ANOVA, #; p<.05
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