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A Study on the Effectiveness of Physical Interactive Sport

Serious Game
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Abstract

Home training is advancing as a non-face-to-face environment has recently been created. Among them, I
found out that many students of our school bought a lot of console (Physical Interactive Sport Serious)
game machines and played for diet. This study focuses on checking whether a console (Physical Interactive
Sport Serious) game has a practical exercise effect and what factors are affected. Twenty female students in
their twenties at our school consisted of a control group (n=10 students) and an experimental group (n=10
students), and experimented for 40 minutes every day for 8 weeks. The exercise program consisted of a
Nintendo Ring Fit Adventure game, and changes in body weight, body fat, and muscles were measured
based on pre- and post-tests. As a result of this study, the results were positive for body weight and body
fat, but did not have a significant effect on muscle mass. Through this, the elements and directions for the
effect are to be presented.

Keyword : Physical Interactive Sport Serious Game, Nintendo Switch ring fit adventure, muscle strength,
body fat, exercise effect
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[Fig. 1] Overall size and growth rate of the domestic game market
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[Fig. 2] Nintendo Switch Ring Fit Adventure
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[Fig. 3] Just One Smart Inbody Body Fat Obesity Calculation Measurement Scale JO-S1
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[Table 1] Comparison of pre/post data of experimental group A and control group B

Experimental Group A Week 1 (Pre-test) Week 8 (Post-test)

No | Experinental | Name Age | height | Weight | Body fat | Muscle | Weight | Body fat | Muscle
1 Al Park** 23 | 161.1 | 57.20 29.30 37.90 51.45 25.99 37.90
2 A2 Lee** 22 | 1585 | 64.00 32.10 34.80 58.15 26.20 35.10
3 A3 Jung** 22 | 1564 | 53.95 30.80 35.40 50.50 28.20 35.50
4 A4 Yoon** 23 | 159.1 58.9 28.6 36.7 54.1 24.8 36.4

5 A5 O** 22 | 161.1 | 62.30 29.90 36.30 58.81 26.60 36.60
6 A6 Choi** 21 | 1532 | 53.10 29.80 32.40 51.10 27.20 32.40
7 A7 Kim** 22 | 165.5 | 58.90 29.30 37.90 55.50 26.10 37.70
8 A8 Park** 23 | 1682 | 5590 28.90 38.30 53.10 26.00 38.70
9 A9 Yoon** 23 | 159.5 | 50.10 28.70 37.90 47.10 25.20 37.40
10 Al0 Park** 23 | 162.1 | 56.40 29.30 37.90 55.40 28.20 37.70

Control Group B Week 1 (Pre-test) Week 8 (Post-test)

No Control Name Age | height | Weight | Body fat | Muscle | Weight | Body fat | Muscle
1 Bl Sung** 22 162 57.10 30.20 30.30 60.40 34.80 32.00
2 B2 Song** 22 | 1548 | 5530 28.40 37.50 58.50 30.70 37.70
3 B3 Kim** 22 | 1533 | 5890 28.30 37.30 62.20 32.80 37.90
4 B4 Gu** 22 | 1589 | 50.20 26.70 30.40 51.80 27.90 30.70
5 B5 Choi** 23 | 160.7 | 5850 30.20 36.80 63.10 33.30 37.60
6 B6 Kim** 23 | 1577 | 52.30 31.20 30.50 54.10 34.20 30.80
7 B7 Park** 22 | 1627 | 62.10 36.30 39.50 64.20 39.30 39.50
8 B8 Lee** 23 | 1643 | 67.80 41.50 35.90 69.20 43.20 35.90
9 B9 Kim** 23 | 159.8 | 53.30 29.60 28.90 52.90 28.80 29.20
10 B10 Choi** 23 | 161.5 | 59.90 35.00 32.10 60.70 63.10 32.50
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S0 et HIOJEEt +=ZSIRACE (28 612 & CIOIE oo 25t 2oLt

O us 53.85 ko ¢ uE 53.60%
® s 23.3 © s 23.2
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& weng 3.5 Oy uENy 3.5
LS 1.97 kg ] 1.97
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[Fig. 6] Measurement data example
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[Table 2] Mean, standard deviation, and standard error of the mean between Pre-test groups

Group N Average Standard Deviation Standard error of average
Weight Experimental 10 57.08 4.19 1.32
Pre-test Control 10 57.54 5.15 1.63
Body fat Experimental 10 29.67 1.07 34
Pre-test Control 10 31.74 4.53 143
Muscle Experimental 10 36.55 1.89 .60
Pre-test Control 10 33.92 3.85 1.22

(& 3] ME 2o 32Y 242 Fl6iM SEEE (HT 21t

[Table 3] Independent sample t-test result for the analysis of identity between groups

\J
Levene's t,eSt for T-test for equality of average
equal variances
. Significance Standard | 95% confidence interval
g | Senificance| ) Degrees of |G | AVRE | o the|  of the difference
probability freodom 1 i side) | ST | iference | Lower fimit | maximum
Equal
variance is 321 578 -221 18 .827 -.465 2.100 -4.877)  3.947
Weight | assumed
Pre-test | No equal
variance is -221 17.281 .827 -.465 2.100 -4.890|  3.960
assumed
Equal
variance is | 10.294 .005] -1.406 18 177, -2.070 1.472 -5.163|  1.023
Body fat | assumed
Pre-test | No equal
variance is -1.406 10.005 190, -2.070 1.472 -5.350/  1.210
assumed
Equal
variance is | 16.022 .001|  1.940 18 .068 2.630 1.355 -218| 5478
Muscle | assumed
Pre-test | No equal
variance is 1.940 13.091 074 2.630 1.355 -296|  5.556
assumed
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[Table 4] Mean, standard deviation, and standard error of the mean between Post-test groups

Group N Average Standard Deviation Standard error of average

Weight Experimental 10 53.52 3.62 1.14

Post-test Control 10 59.71 5.49 1.74

Body fat Experimental 10 26.45 1.14 36

Post-test Control 10 34.11 4.65 1.47

Muscle Experimental 10 36.54 1.83 58

Post-test Control 10 34.38 3.72 1.18

[E 5] Al SHTT 2T X0] 242 2ot SEHEE « S

[Table 5] Independent sample t-test for analysis of differences between control and experimental Post-test groups

\J
Levene's t'est for T-test for equality of average
equal variances
. Significance Standard | 95% confidence interval
p o |Sigficancel o Dogrees off | AVRES b e | of the difference
probability freedom 1 i sides) | SN | Giffrence | Lower fimit | maximum
Equal
variance is | 1.535 231| -2.976 18 .008**  -6.189 2.079| -10.557) -1.821
Weight assumed
Post-test | No equal
variance is -2.976| 15579 009**  -6.189 2.079| -10.607) -1.771
assumed
Equal
variance is | 6.993 .016| -5.059 18 .000%**  -7.661 1.514)  -10.842| -4.480
Body fat | assumed
Post-test | No equal
variance is -5.059  10.068 .000%**  -7.661 1.514|  -11.032| -4.290
assumed
Equal
variance is | 14.157 001 1.646 18 117 2.160 1.312 -.597 4917
Muscle assumed
Post-test | No equal
variance is 1.646| 13.126 123 2.160 1.312 -.672 4.992
assumed

< 01, #% p<.001
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[Table 6] Correspondence sample statistics
Standard Standard error
Group N Average Deviation of the mean
C ding 1 Weight Pre-test 57.08 10 4.19 1.32
OTreSPONANE T | Weight Posttest | 53.52 10 3.62 1.14
Experimental |G ding 2 Body fat Pre-test 29.67 10 1.07 .34
xperimental| LOMESPONANE = g 4 fat Post-test| 2645 10 1.14 36
C dine 3 Muscle Pre-test 36.55 10 1.89 .60
OTTeSPONAINE 2 I\ fisele Posttest | 36,54 10 1.83 58
C ding 1 Weight Pre-test 57.54 10 5.15 1.63
OTreSPONANg | Weight Posttest | 59.71 10 5.49 1.74
. Body fat Pre-test 31.74 10 4.53 1.43
Control | Corresponding 2 [ 4 " postiest| 34,11 10 4.65 1.47
C dine 3 Muscle Pre-test 33.92 10 3.85 1.22
OFCSPONCIE 2 |\ fuscle Posttest | 3438 10 372 1.18
[:H-_ 7] [H "= 7—|X—I
[Table 7] Corresponding sample test
Corresponding (llsfferenciezd : 1 Degrees | Significance
Group N Standard Sta"da“f] % Py ntervall ¢ of | probability
verage | | ation| SO © 'o. e di erelfce freedom | (both sides)
average | Minimum | maximum
Correspo| Weight Pre-test ok
nding 1 |Weight Post-test 3.55 1.55 49 245 4.66 7.27 9 .000
Experi |Correspo|Body fat Pre-test .
mental | nding 2 |Body fat Post-test 3.22 1.20 .38 2.36 4.08 8.48 9 .000
Correspo|Muscle Pre-test
nding 3 |Muscle Post-test .01 .29 .09 -20 22 11 9 916
Correspo| Weight Pre-test Tk
nding 1 |Weight Post-test -2.17 1.46 46 -3.21 -1.13 -4.72 9 .001
Correspo|Body fat Pre-test Fokk
Control nding 2 |Body fat Post-test -2.37 1.64 52 -3.55 -1.19 -4.56 9 .001
Correspo|Muscle Pre-test
nding 3 |Muscle Post-test -46 .50 .16 -82 -.10 -291 9 017
% pe 001
=7 X IE’: o= MM 4T 2, AT Z2 SFA HAY0| F20[5HA
XHO|7h L= A22 LIERGCE (p<0.001) t20] SHAZ MEAMO| B3] AZHAS] SFA2t K|
Kol folostA ZE0ie A2z side = Utk SHEYLS Zf: FEAQF HMXIH0| F2lo|
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A Study on the Effectiveness of Physical Interactive Sport Serious Game
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