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Research on Physical Exercise Programs for Comprehensive Prevention and Control of
Myopia among Junior High School Students at Individual, Family and School Levels
CHEN Gang, YAN lJiao, XU Jianrong"

(School of Physical Education, Soochow University, Suzhou 215021, China)

Abstract: Objective: To examine the factors of physical exercise influencing visual acuity from the three
aspects: the individual, the family and the school. Methods: a total of 1 043 junior middle school students
were selected as subjects to conduct questionnaires and tests. Structural equation modeling was used to
analyze the data and build the model. Results: At the school level, the dimensions of school deci-
sion-making, physical education teacher action, subject teacher support and school policy all had a posi-
tive impact on the students' visual acuity. The dimensions were ranked according to their influence: sub-
ject teacher support > school policy> school decision-making> physical education teacher action. At the
family level, the dimensions of the family wealth and the family ethics both had a positive impact on stu-
dents' eyesight, and the dimension of family ethics had greater effect than the dimension of family wealth.
At the individual level, the dimensions of the behavioral habit, behavioral intention, and behavioral atti-
tude all had a positive impact on students' eyesight, and these dimensions were arranged in order of influ-
ence: behavioral habit >behavioral intention >behavioral attitude. Conclusion: The individual, family
and school factors all have positive influence on students' visual acuity. The factors are ranked in the or-
der of influence: individual > family > school.

Keywords: junior high school students; myopia; physical exercise; comprehensive prevention and
control; program
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Tablel Statistics of sample sources (unit: person)

w— W ¥= it
A 227 185 163 575
X S — b 129 130 209 468
it 356 315 372 1043
1.2 FE Tk
1.2.1 M=k

K AR U X B 11 3¢ (GB11533—2011) K £ 2
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Table2 Distribution and recovery of questionnaires

JOC M Ml R AR AR
B B EI% BE BE Ei%

B 683 683 100 108 575 84.42

B 618 618 100 150 468 7572

j=San 1301 1301 100 258 1043 80.17
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2.1 fREEMAEKRER

XA A R (M AS AT BE R, [ A5 22 A Cron-
bach’s o ZEUMTTH- 255 0 0.918, T Z M 5 115 &
B 2R FH R 10 B R B i 0] 45 O 45 R 28U
T et FT KMO K256 F1 Bartlett BRIE K 56, 45 5 % 0
KMO i & 0.929, Bartlett 3k J& # % i & 14 064.8
(P=0.000) , Ut BH AT AT I 40T . ZEARZEE K43 Br
o SRIUA T IRRE R F 1, 5507 2o, WA
I OLE 7 AR FRREMER T 1, 2
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k3 61.983%, KT 50%, HGAEIHT 7 AR T (35 3),
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Table3 Characteristic root, variance proportion and cu-
mulative variance proportion after maximum rotation of
common factor variance

HE  ABETF FEE 2% Fib 21 61%

MAGHE Rl 9.777 32.589 32.589
F2 2.700 8.999 41,587
F3 1.636 5.455 47.042
F4 1.201 4.002 51.044
F5 1.152 3.842 54.886
F6 1.101 3.670 58.556
F7 1.028 3.427 61.983

FEHRZ Rl 4,857 44.185 44.158
F2 4857 13,517 57.675

X5 E R R ) 46 [RI AR E 717 BE A 56, Cronbach’s o
FEh 0.871, [ &5 B 4 ,KMO fH iy 0.867,
Bartlett BRJE £ % 19~ J7 {6~ 5 224.6 (P=0.000) iifi /&
K7 o3t 451 o N FREE DR 3R H8 s 1 20 IR - B2 i
FLA2AAHNFRREE R T 1(R3) ma K
JEFRAE" M FBEW " HE

AN &K £ 7 4% (% Cronbach’s o RN
0.871,KMO f{fi & 0.977, Bartlett BRJE 4656 & 40 550.0
(P=0.000), #E47 A7 o0 Ja R 1 17 S0, 4
WAWD , RAIE RSN WE 4,
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Table4 Overview of questionnaire contents

[ 4 AT FRAR N A2 EERSoE

FRRERAE FLOREZEIMTS)) Q20 (R IR F4E S & B T WU ik Mg 0.777
Q28 (K H BN A B A E REEAF AL A B2 0.757

Q30 {AH IS5 S UL MBI 12 H ARV AT IR A A F 1R 30 0.689

Q26 {AH BIM 2 e M TR A B2 VR A SRR 42 AL P A T 0.670

Q27 AT MR M TT UR L 2 bR T B Y A8 By 2 AR i R (B T 0.619

F2CCACIRBUT S HF) - Q18 SUALIEIMBR -4 2 5 KIR A H 1 3 0.740

Q20 AL I i~ 2 SR MAE B L 0.641

Q16 SUALIRAE M ST HFE i VK 7 ROk B4 2 AR A A 0.604

Q19 SUAL IR AL L2 A A PRI AT o S 7 BTG 0 0.576
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(FELEW)
EES AT FEhR A P 1 fif ik
NS F3(ERHE) Q4 IR LETEAC T RA 1 h AL S B 415 i [a) 0.627
Q5 ARk T T2 A 0 — AR I A BRI 0.556
FACRHE RIS QL MEZINA F & (A B D O A S AR 0.849
Q22 1A E A F it e (A A SRR e A A W ik T 0.834
F5(“EAL ) QL4 SRR 24 I HERRAT M A B IENE 0.721
QL3 AR R BRSNS 0.711
QU5 ALK R E BB LA = I 2 A TP A 0.699
FERRNE FLIEEHE) Y32 AR B TR R B4 2 A Y BT B 0.889
Y33 AL B H 5 A T BB MR B TR R KT 0.874
Y31 ATBEHNTE AT HB MR BB A U 2 2 T g B KT 0.849
F2(KIEVIT) Y40 P RE Bk A RS T R I I B SR 0.789
Y39 FHA KT R AT 0.765
MANHEERE (T HER) X21 SR 4 B0 b A SRR 0.736
X29 ANig i B /DRI, FRAR & IR R 0.735
ﬁ X37 Fexh A BB MAR I R 0.632
g X45 —FIREHR I FhAR i 1 AR 2 0.750
=] X53 Fk &k — Y Hi2 a4 KM 0.725
mn X60 b A, Bt 1 2 005 0719
_ﬂE F3(fT R 1) X64 —BLERHIR R BIR AT 0.726
ig X59 AEFRIEHH ], TR AT AE 2 M5 S 0.723
i X52 T A S SR 3 0.799
Hﬁ Xa4 IR ) — A4 0.820
Iz X20 PR LETR I R A AT A 0.651
X12 TR B2 A b A TR 0.732
X4 AT BRI 2T 18 0.716
FAATRASHE) X57 FRHRIRIAT 28 A5 0.647
X49 T T E AL F B 0.707
XA1 TR A TR 0.806
X33 FRIFAR T 0.832
X25 T F BB 0.746

2.2 PRF BB S WLy R R R

FERY RS D7 BB R h 2 RE DA ER
RS R T R ARG AR i O N A T AR i A
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RPN 1043 MREAS i TAREA B K

F 200, A ik F @ 3 K- (P=0.000< 0.05) , [ L AN Kt
HAE RPN B AL A HEN O S5 H AU G BE 6 A
CMIN/DF ffi} 2.982, i fbli% 253 77 #i: RMSEA=0.043,
PG B 48 %4 GFI=0.981, Myl 8l 545 %% NF1=0.979,
LA 0L 46 5 CFI=0.986 , 4% A5 7 481 & 45 b 45 14 5
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CHI-SQUARE=111.261 DF=38
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Figurel Modified structural equation model of individual, family and school factors influencing students' eyesight by E’
physical exercise llj
% 5 B RIS R IS E 7
Table5 Structural equation model adaptation index values Hﬁ
SRR i B R =
CMIN/DF — R 2 IR, (3~5 AT E%) 6.638 2.928
GFI B 1, > 0.9 0.940 0.981
RESEA AT O iy, —f$<0.08 0.074 0.043
AGFI R 1B, —>0.9 0.911 0.968
NFI B 1, > 0.9 0.934 0.979
CFI B 1, > 0.9 0.944 0.986
IFI B 1, > 0.9 0.944 0.986

®6HGMARERGITSHEHESR
Table6 Summary of estimated parameters of structural equation model

Estimate SE. CR. P FrRAEAAR A
LW =TS 0.53 0.06 3.27 <0.01 0.19
FEEF R 0.63 0.09 4.08 <0.01 0.23
INCEE S 0.71 0.02 4.84 <0.01 0.26
FRRIR ESE S 1.00 0.67
H HINATE) 1.01 0.07 15.63 <0.01 0.63
AT SR 1.39 0.07 20.09 <0.01 0.80
R 1.09 0.06 19.07 <0.01 0.68
E27)in FEEH 1.00 0.63
FHEEHE 1.60 0.13 12.47 <0.01 0.70
1T RASSE MWNESES 1.00 0.81
17 R 2915 1.14 0.03 36.20 <0.01 0.98
17 R 1.27 0.04 34.80 <0.01 0.90
FIR RISy Wy 1.00 0.80

AEHRAURA ) 0.81 0.17 4.72 <0.01 0.97
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