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Table 1 Basic Information of Participants

ARz L - ik g LT N K3 B~ By ik fm K3~ ARAA Sm F P

PR (5 /%)% 9/9 9/9 8/10 9/9

FH B 20.50+1.20 20.89+1.53 20.56+1.60 21.06+1.77 0.54 0.66
4 &/m 1.68+0.06 1.68£0.09 1.68£0.08 1.67£0.08 0.05 0.99
R E kg 61.81£12.92 60.05+12.60 62.70%14.59 59.44+11.39 0.25 0.86
A a8 R/ (keal/h) 67.2010.08 65.55+8.16 63.6618.69 64.7249.90 0.45 0.72
# 8.5 % /BPM 71.447+1.46 71.78+1.59 70.56+1.69 71.61+1.88 1.93 0.13
BMI/(kg/m?) 21.68+3.18 21.20£3.19 2232+5.16 21.08+2.34 0.43 0.73
MAT-SVT 28.28+3.59 29.78+1.67 29.72+2.54 29.83+1.62 2.38 0.08
MRT-ACC/% 85.8312.66 86.83+3.09 85.67+3.03 85.56+2.95 0.71 0.55
MRT-RT/ms 2 408.854376.05 2 402.50%579.28 2 403.041457.05 2319.45+438.90 0.15 0.93
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Table 2 Validity Analysis of Independent Variables

a5 i& 3 3% E/BPM N R 5 A2RE

M SD M SD

P 5 3% JE - Bk e 149.60 9.72 6.07 1.53

1K 5% -5 ik g 106.27 6.82 5.60 0.62

b 3 5% E KA e 145.28 10.29 2.30 151

A& 5% JE AN S 78.08 5.46 1.90 0.96
F 500.36"" 95237

& ##%P<0.001, F Rl .

1.4 R4 44T 2

R 4 55 [ 32 8l [ 2% 2 25 (American College of Sports
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Polar RS800 0> % 3% W Il Zrad 2 rh iy iz gl i . 9k
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TEXE 0 SE PR L e R R B B SR . Ak, R
JH ActiGraph GT3X-BT = #ll {4 gl it s 403 s Ul 2 ad 72 op
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T Bl 5 BT ) HAR R R] K F 55%HR,, A9 BT A B R,
B g e A ) S i B AT Bl Y B ] S G 5 TS R LA
AR R AL
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MHTHIE S 32 2 A 1k 2 3] AT AR AL 1 MAT-SVT F 1k
25 [8] 5¢ 2 #) MRT B 5 10 0 & %5 8] DA 20 2 € (Martin et al.,
2017)

1) 28 ) o] AR AL I 50 o SR #F AL 45 (2004) 53T 1Y
MAT-SVT #j & % 6] 7] 4 Ak 7K °F- , i% 1. A Cronbach’ s a &
Ol 0.8 B RS RAF, 3z F T AR Y 22 A
Tife. HAERIE — RN LA BE , 2R kR
72

B R B S B = R RS 4=
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Figure 2. Multipolar Aptitude Test-Spatial Visualization Test

)z A e A B . R 4R AL BE AT 5
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55 PR B A DR U, 4 5 4 R AT O 2t
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B T — E AR Y e AR RE 43 S D 0°L60° 1200
180°.240°.300° (&1 3) . 4y 151 Jv g e b 55 22 &1 e —
FCEARE By ), W5 e “F 7l 5 WBE 55 5 hy 2200 &1 R 1) %
BB R, B R — 2, T 4% 7 5 s il 7 R nT e b by
L PR PR L I B K 29 25 min, O B TESE AR S5 IR A 2
WA (A FAB) |, Sy bt G 7 A2 00 4 7 A= IS A0z, >R HH
A-B-A. %55 MRT-ACC 1 MRT-RT %7~ . 1 Tk £ K
- 7B Ak 23 5 0 A A LE O BRBERE rh i R B, 00 4k i i) 5
T2 M 93k 18 A= B ) ( Griksiene et al.,2019)

1.6 AL

fifi FH SPSS 25.0 #E47 GE 143 B, >R 0 TR R 5 25 45 it
L 55 4 20 Bk 45 98 B 0] 00 BE 2R R AiE B I R0 I 1 25 F 1
Bl s R = R 3R W T 25 G0 A 5 AN TR N R RS
25 20 25 [T AR AR B, A GE B 5 A N 2 5
BETE R 8] 0T 09 /8 202, & F Greenhouse Geisser 1
TE AT BRE A 30 10 48 1 4, R B3 7K F @=0.05 11
XA A6 585

2 MIREGR
2.1 RERGBER P LRSS AT LR
H1 ANOVA ] A1 , 4 21 %% ik 76 U Xk v 1 g & 74 #E
(F=490.75,P<<0.001) . *F-34J.0> 3 (F=214.68,, P<<0.001) . ']
K ik B B K 75 3) (moderate-to-vigorous physical activity,
MVPA ) (F=175.82, P<<0.001) J I 1% 8] {14 0> % %5 (heart
rate reserve , HRR ) (F=216.78 ,P<0.001) = 5 W %, H Fi&
FEPRLESS LN PP 25 S 3 (3R 3) .
22 EHRERINF AL LR FD R T 0 E E e T
=R BN S AT 45 R R W] B SR XN S 5
FEJEE X I ] 5F MAT-SVT . MRT-ACC . MRT-RT [ 52 T/ H
¥ (Fa), PR RLZHRN M8 R R 1) 7E = IA
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Wil s PRI 25 1 3 S B A2 5506 2 25 T DA A1 20 B £ 5
BFRZEAR, MAEGARZ 5IRET , 2 3 i 2 X w RIZ B 58 BT NS SRR X ) %) MRT-RT (45 Wi A
] XF MRT-RT # 2¢ BAE A .3 2) e h iz s T, 35 53) 18 35 FE OGN Z: 5 F8 B2 AU 25 () m] B Ak i 52
R Z: 5 R IR ] % 3 A PR A ok 4 28 B A 2%, (BT HAENEE (4.
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Figure 3. E-prime Flow Chart

R3 RIS S Eh g AR

Table 3 Monitoring of Sports Indicators in Exergame Training

EEEos T & 5% H - Fikdm T & 5% H ik dm 138 - ik e K38 B RN e F

3.8 &/BPM 142.831+13.48 138.174+11.12 102.48+6.49 73.3743.10 221.18™
#t A/ (keal/h) 319.59421.68 296.89+21.57 174.29+26.5 93.394+5.28 490.75™
MVPA & 1t BRI % 50.09+11.28 46.11+5.33 17.25+5.40 6.02+2.49 175.82""

B /% 55.37£9.31 48.95+4.21 19.81+4.80 6.60+2.36

/% 44.814+11.01 43.274+4.95 14.694+4.92 5.43+2.60

t 217 2.5 226" 1.03
HRR BAR/% 71.42+6.74 69.08+5.56 51.24+3.25 36.69+1.55 221.12""

3 1% 77.2843.76 72.8944.99 533142254 38.0240.67

+/% 65.56+2.26 65.3343.00 49.1742.51 35.3540.81

t 7.88" 3.89” 3.53" 7917

E:*P<<0.05,**P<<0.01, T Fl.

b2 BEAT (] BN AT, SRR AR RN R 221 — R AR i R SR 3 2R 18] A e 3 i B R v

&N 2 5 R X MAT-SVT (°=0.79>0.61) . MRT-ACC TEZS AV ] ILAL 5 T, — R PRI R I 4505 A & B
(7°=0.52>0.34) Fil MRT-RT (°=0.37>>0.23 ) i 1A %00 {2 2 5% TR 5 B — TR DA 41 B9 MAT-SVT 543 8. 3 41 5 (MD=-5.00,
VR N R A = B I iY P<<0.001), HoAy 3 Al ¥k & AE 0 2 00 (B 4) 5 e as Il %
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ZOTIH, — PR AR B U 45 )5, 4 2H B3 MRT-ACC il MRT-RT #YA8fb 548 18 2% ([ 5) .

x4 EHREANSERERMENZEAMIEERNZEER ST

Table 4 Interactive Effects of Exercise Intensity, Cognitive Load and Training Time on Spatial Cognition

MAT-SVT MRT-ACC MRT-RT
Ry BRI A EFRNZEAEE HREBELAE EAAZELEER  RBELER IAAKXELE

w ba MSI F Va4 pa MSI F 7w X MSI F i

BERE XN A GAZE XETE 077 417 4075 1022 0.38 0.59 8.38 504 383 0.18 040 14.61" 023 4.60° 021
EHRRE XA ARk 0.33 17.30” 104.86 13.20"" 0.44 0.39 14907 562 4.63° 021 021 2425 0.14 254 0.13

e

Hhk

ke wxk ok ok

Fikdm 0.97 0.55  73.93 19.94™ 0.54 039 14.72" 34.98 1491 047 0.15 30.15™ 0.95 18.80™ 0.53
N A BAREX KR E 0.80 3.50 150.32 38.02"" 0.69 0.42 13.58" 1827 9.577" 036 0.11 35.43™ 0.12 1.51 0.08
B ) THEE 058 850 211.88 47.90™ 0.74 0.36 15977 71.80 40.86"" 0.71 0.05 46.64™" 1.25 15.18™" 0.47
B RE X NSRG4 1.00  0.00™ 4672 8.177 032 1.00 0.00™ 0.89 037 002 1.00 0.00™ 0.00 048 0.03
IKIE B A&k S 0.04 49387 684 0.65 004 022 24.06™ 1.18 0.74 0.04 0.02 59.69™" 0.04 028 0.02
W 2 5% E ki S 0.65 6.81 189.83 26.58"" 0.61 0.21 24.34™ 1823 8.83"" 0.34 0.07 42.777 029 500" 0.23
A& 3% B~ B il g 0.41 14.09" 558.62 65.16™" 0.79 0.34 16.80"" 46.68 18.29"" 0.52 0.54 9.56 0.10 9.90"" 0.37
VE W 3E R Y AR Mauchly W3 MSI. X E 3% & 3 77 (mean square for interaction) .

E4 ARNEEHTZERARKENNEURERST
Figure 4. Gender Difference of Spatial Visualization in Different Training Cycle

222 KRR BRI SR X BN Ko o Bk B9 R v 0.001)  fik58 B — 25 A K1 41 (P<<0.001) . 75 58 i — (K IA S 41

AE 23 [0 T ARAL T, 5 R G v s i B - A N 4L (P< (P<0.05) i MAT-SVT 154t 3 $2 5, 10 J& J5 e 3R A
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Wil 5 I 2 B ] 1% 722 1 T 8 25 B o X B e B R - R A
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AP IR Z 5 IR GE 77 28 W AR AR T A6 v i i i 12 3
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PR 80N it i K, G R AT B 88 — 3 DA 2L i o e R -
RINFZH o Fy TR0, 8 HEAT — UM A it R IR, =5
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Figure 5. Changes and Differences of Accuracy of Spatial Relation in Different Training Cycle
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Figure 6. Changes and Differences of Reaction Time of Spatial Relation in Different Training Cycle
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The Effect of Exercise Intensity and Cognitive Involvement in Exergame

on College Students’ Spatial Cognition

YANG Bo"?
1. College of Physical Education and Health, East China Normal University, Shanghai 200241, China;
2. XianDa College of Economics and Humanities, Shanghai International Studies University, Shanghai 200083, China

Abstract: Objective: To Investigate the mechanism of exergame training on spatial cognition in college students. Methods: A mixed
experimental design of 2 (intensity: low/moderate-vigorous) X2 (load: low/high) X4 (time: pretest, single training, 5 weeks, 10
weeks) was used in this study, and 72 students were trained for 10 weeks (3 times/week; 60 minutes/time) through exergame.
Results: 1) After single training, spatial visualization of the moderate-vigorous + high cognitive group was significantly improved,

2) as the training period extends, the advantages of the moderate-vigorous intensity + high cognitive training group were further
expanded, and the low intensity + high cognitive training group was also better than that of the low cognitive group; 3) after 5 weeks
training, only the moderate-vigorous intensity -+ high cognitive group eliminated the gender difference in spatial visualization, but

the difference was observed again with the increase of training time. Conclusions: 1) Spatial cognition function is mainly affected by

exercise intensity during single exergame training; 2) in long-term training, spatial cognition function is influenced by both exercise
intensity and cognition involvement level, and the spatial cognition effect induced by cognition involvement is greater than that of
exercise intensity; 3) exergame training can only reduce the gender difference in spatial cognition function, but cannot eliminate it.

Keywords: exergame; spatial cognition, exercise intensity, cognition involvement
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