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ABSTRACT

Objective: For beginners, badminton technical movements are more complex,
and each movement requires the coordination of the whole body. When learning,
processing several information at the same time requires a lot of cognitive resources,
and it is difficult to understand the technical requirements, which puts forward high
requirements for teachers in teaching design. Many studies have shown that the
teaching design based on the cognitive load theory can be applied in the field of
physical education, promote the formation of students' sports skills, and apply the
cognitive load theory of certain research value in the field of badminton teaching.
However, in other physical education fields, it is not clear how to use cognitive load
theory for teaching design. Therefore, this study designed a set of badminton teaching
program lasting 8 weeks, explored the effect of cognitive load theory in the teaching
design, and evaluated the influence of this teaching design on the badminton learning
effect of high school students.

Methods:120 senior one students with no badminton learning experience in
Yuncheng Campus of Guangzhou Peiying Middle School were selected as the
experimental subjects and divided into experiment group 1, group 2 and control group.
40 students in each group taught badminton for 8 weeks and twice a week.
Experiment 1 group adopted the teaching scheme combining teaching video and
problem interpretation designed based on cognitive load theory, experiment 2 group
adopted the teaching scheme combining common video and problem interpretation,
and the control group adopted traditional teaching. Before and after the 8-week
teaching intervention, the three groups completed the filling of self-efficacy, exercise
situation motivation and learning input scale, so as to compare the changes of the
three psychological indicators after the teaching intervention. After the intervention,
the three groups of students completed the measurement of badminton technical
performance, badminton sports participation, and cognitive load to test the changing
effect of each index. In this study, taking the above indicators as the dependent
variables, using univariate ANOVA analysis for normally distributed data, and using

non-parametric test for non-normally distributed data.
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Results: (1) before and after the experiment, There were significant differences
in self-efficacy, intrinsic motivation and discrimination principles in motor situational
motivation, and positive behavior in learning input between experiment 1 and control
group 2 (p <0.05); (2) After the experiment, The intrinsic cognitive load of
experiment 1 group was significantly lower than that of experiment 2 group and the
control group, The associated cognitive load in group 1 was significantly higher than
that in group 2 and the control group, Experimental 2 group should be significantly
higher than the control group; (3) After the experiment, The self-efficacy, internal
motivation and discrimination principles in motor situational motivation, and positive
behavior in learning input were better than those of group 2 and the control group,
The positive behavior in the study input of experiment group 2 was better than that of
the control group; (4) After the experiment, The badminton technical performance of
the experiment group 1 was better than that of the control group, The participation
and total performance of badminton in experiment 1 were better than that of
experiment 2 and the control group, The badminton performance and total
performance of the experimental group 2 were better than that of the control group.

Conclusion: (1) the addition of static pictures of decomposed actions in the video
can reduce the internal cognitive load of students; The use of problem explanation in
teaching can improve students' associated cognitive load; (2) Teaching videos
designed based on cognitive load theory than ordinary videos and traditional teaching
play a significant role in improving high school students' self-efficacy, internal
motivation and discrimination principles, and positive behavior in learning input; (3)
The teaching video designed based on the cognitive load theory has a promoting role
in improving the badminton technical performance, sports participation and the
badminton total performance of senior high school students; General teaching videos

have a promoting role in sports participation and overall badminton performance.

Key words: cognitive load theory; High school sports; badminton academic
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X P AE A7 g RS BN RN T, Ayres (2006) FORFFCEH, FMPFAY
SoF P AE N N G A SRR, 12 7T R 2 AR e OB A, A AR R SR N T ER A
FEINFN A A B DL R, X I TE AT (G E 2 RIS BAERD #ETI&,
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SPRRCEEAT HEL, A AH R R 2, BT DARRAL S AR AR AT UL 55 () I B AN S
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R E PR ERE AR Z 5 W EBRiEsh 2 J5 BRI H R 2GR

SR R R SR R E T H A RTh S 7S I E T R R m R B
IR IR, W AZANRL, FARNREGR, 780 R4
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FARBEYR.

2.3.2 BN REELVIEEEZERNX R
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PENWE? 4830 (20200 FEME AR BRI 1k M B BT, 1052 R 2 N T g
G RN WE HAr =4, WEZRE P NIEN N GAT, 455853 B RN
B IR0 STHRNEA T ISR, 220 (2022) 76523 (HUF RS
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David. F (2018) JFIAEn 6 far BRI 1T, a0 B A AT 2% 1) 7 302 ST,
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AR, ARZFE AL T NEA S S B IREEIR A )R R, (AN BRI
H, BUSEEBIL, RGEPNEREERESET, BT AR K=&
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OIRON, ABBUD B S AR A B, T IS R P B R o A2
H HIBAEERE S BB ST .

12



TR BRI A BT 0w b AR B BBkl R ST B T

AT NI AR S8 s e R B B 5 8 U 32 22 AR I R Dgir ,
TR EAEBIRIA o BRI H « RIETH SF 52>, BT I3 T AR S
IR A A et 2 A I B ECRE AT A, (H S E 34T V4 e 3R 5 G ] Je i AL
B AR R R AORIR R AR R e, DRI, AR T Al 2 S A
BRI A NI G 1 3%, S EBRIIE IR, 2R s B I s it
BEAT VRN IR o 78 AERIBE 7 b B Ak Hoaa HAE P BER B e B0, TR
SO ISR FIVEE A IR P8 SRE AT U, R o A AR A
2P BEREOR IR .

IRZWTERMY], SZRE KRS S 2 A SN E AR AR, ET AR
DU BRI S0 S lE TR I HEAEE . L. 2 I BN EHAA (R R,
Woofe Hia AR P BER A, AR EIRAE. SIHL. 22 IR 2
BERRGE TS — AT et

AT T A OB B . (1D Fe ARy B BETH I AU, ml A
BEALR S 2R PR A EE RN DAy AT 2 (1 SR IR R i, L5 3 AL AEE Aot HE 2L
FAEZES  (2) IEHEET IR B TR 2 A E MR T LAt =
AR B EREER, H5 S @A AR, (3) I ey
BRI AN B PR AT DAt 22 A SR, B s ML Ax
WA ES: (4 BHEET M e B T AU B2 A E BB ) DA fe
BEF AR I RGN, B S E @A AR ZESR:  (5) FET i
i BAR BTF AL, T A e 2 2R R B ER AV RS, B Il A A AR
WAL A7 A2 57

13



“TTPIARE SR 2024 Ja A B 7 AE AR 1S

3 MIRMRMTZE

3.1 ARIIR

AHIEFE AT TR GO T IR Gt B B AT I B i, W U3k T A
B B s R R e AP B R SRR R

3.2 AR A&

3.2.1 XHERERDE

AR EAE B SRR 2 T R AR OSSR, L DS B
“Herwrt” o CORBER” SR, BRI HN S BER R AR
FUABOE AR E AR SCER, BEATSCERREE 5 8 45, SRS E AT TR, (R4
MRS, WEN FTIE SBORBE, BATH AT IT.

3.2.2 KHE

3.2.2.1 SEEEXT R
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TR Bz &L, FIEAERAREN MR 1 s,
# 1 ZRAEEAEE (N=120)
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DB A, ISR R . 28 )\ A AT IR LL3E,  BOMAE P Bg A L /N Ky A2 5
AT BIPEM A BV, ANAKILE BIFRSE MR ETICRAER AR R .
Ui o WL 2 AR ) Sk LU 28, 2 2R B LU SRR B LA K DAAE 1R R BT 4T 40
GV ILR R F. 8 AT WA A WNE 3 fin:

%3 SLIRHAXTIRZ 8 A TN %

JAl R 22 HE [E Ak LA
%1 PIEERIEAHN, RELHEHE, ERFEHD. Bk 2
%2 IEFHEER. IEFBshHak 2
%3 A RFHRER. RFBINPRER 2
%4 IEFRETER. R TR 2
%5 IEFH AT mim ek 2
556 IEFREEER. GB s EFHT mizek 2
%7 IEFREZER. EFHT mmEkE % 2
%8 JH EZVNIE SR 2
Mt 16

(3) SRERA AN IR AH — T IR TR

=AABILL (R E SR R s R NE AT MER, T ‘¥
= Bigr, WA PR, U Gab iR s SERREESE) JubrdE, Bl
I BRI B BRI T R . =AM B B ERIR Y B A — AL BT 2, A
ZERERIIr . FEARI O FGEAEL 7 =AW, FUAHRIM S .
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1 SR TR

HERTR Iy, AT E G T CHERRE ., M) o B, sk
5 1. 2 AR TP B R AL AT, B/ANAKHALSINE = IRIEHE ., LRSS A1
P, WEERG, N SEEATERA 4, BG4 H )G, 1T
2~ 3 Sr P B MBI XA HBUMAR A, e /N AT A0 2H 7 — kg i)
W, AN HATIRIZD , BT E B L, BUF IR AT R
252). Ay, S AT HEIRIES GSRE) , FERHR B2 I BT
MVPGE . SEIG A SR D,

2) XA BT T AR

AL oYy, FABHATHFE ARG 70 CHERRE, M . BRI, %
AEAEAL, AT REBUT AT IR RS, PR E )G, /N A
BATER], GAZEHATEIBCE IR, PSR E TR ] . Gy,
ARG — AT FE BB GRFa ) FERHR B2 B BT PP g . X IR
RN B SEIAAX IR T TR X S 2 s,

{ =301, 268 J EEEd as DiLGEsETE o EreT | mEE ] hE [ @5 [ e 22

I |

v
mETs =TE5 R

, | |

{ XIERE J EEEA, 25 EmHETE BEEST fhz= > {rEe P> A BE

Bl 2 sz 2 R HEZH A TR AR DX 1

3.2.2.4 PHETER

(1) kGt

PP TN TR R (SR R E SRR SRS 4
HONHE, HERESS, b 10%, FEEE AR ENR,
RV, BP2AE REARE BV, (LG 40%, FEH A AR ERER RGO
BB ARREIN, ST 35%, FEHEEFAEEET IR BRG] DLRE 1)
H FBARIE; 2BV AR 5% BvF, HBOTPHY . A,
A EIPE=ANER A, S 15%, EETEICE WIS F.

1) HAR B S7

PIEBREARMGHENE RN 08, ENER S, R (5D
N BB BN RE S F bR e FERE— . AR E AR kR N T B g
LR BRI EE R, % —EBUMRIE N, 78557 F8 S50 0 G SE R /KAl
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FET DA A B A B B X v AP R ER L R ST R T

LA a2, il DI R bR e T -

3 FH 1 T O R I BRI T i T @ BR B AR P A BOR SR A BoR B St
MAIH o WABARSMEM RIS LG EL T, FAr Al EeR 12 0 1
O ERONER, ATEARSL W =AEIH RPN, ik 58 4 X, S8k
M XN 15 X3, MEN 10 2 5L 2EN 0.8 70 3 SIXE, 77
HN 0.6 455 45X, /{HN 0.4 4, &k 10 BRIOTE S, BJEHNTE 0 Nz
BORBMEMI RS LT R EEIRFE L, AR R G — R A AT R BRI
IEP T REEREARKI S, B A2 IEPREERE 2 5Kk, 255N
FAEVGAE 2 5 IXIHHT IE P AT = BRI SRR ST B & 3 s

K 3 BRI S 7 Hor A

2) FEBKIzEI 2 5 St

B2 5 MGHRYE (T R EHE T T s R E SRS R KT
R TR & W) HEAT R, PBIRIZ 2 5154 1 10%10 1R 2 5 15%
HIBOMIEM M A YRR, SN 25 0. WS 5 R B LA AN E IR
GO, %R 10 4. BUTVEH 2 BOTIRYE 5 A 1) EIRIG 0L, th3ES 5150,
S L ARRT A IS SR EAT VR E , %3 10 4 A4 VP B A A VPN
A QRPN R, FRBOM e X 22 A2 08 [0 Fd S s, & 5 s

RYBNECES 9585 %2

PIEER RS 40 DR RGN 25 43 HEsh S 54, W N 65 9.
BT 5 A IR G5 % R A AR RS B, BN RS 73 9 10 43,
T DAAE TSR B R ST, BN R ST N 1 6 15 12 30 2 545 9 4Lk

(2) DFRERZ

1) P AE N A7 A

PITE NN G ar IR R PR R ), B & “TE 0T RIA B2 2 i k)
X ATV . 1ML 9 MBS S RIS . 7 SR 9 £ Likert i1
7, 19 RIREIRIEH 25 5 BT R ME . AHIE 5N i) e FE DA il
B A E NG ) — PP BUR MR AR (Ayres, 2006) ™, PYZE DA & I HE SR A
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2) RER H1 A7 g

R A ERA (OBEZER) , BEZ “fEPERE I, IR
BNT 2D 0B 717 LT 9 DMECF IR R SRy . 7R 9 A Likert
3720 A 1-9 RIRE IR Nt /N85 71 B B K55 770 0BRSS 3 pRA VR il & 5 IR
INENFT —Fh B4 bR (Merrienboer, 2002) ™, SCBEIN NG L7 WL FH % Ao

3) — Mk B Ak e

(— B HER) (General Self-Efficacy Scale, GSES) FHSch

warzerZE Nguilil i a, AW 7R AERE (2012) AT IIGSESH SCRRA o HF 55 Ft
— B A RARE R ERATIE o REONO. 867, ZEEXSHI0KIH, Hlin “H
P LA, PR Reme i deinl @iy “ RIS N Bow 3k, AT IME S
WA %4 H., &%HFMH4ELikertit sy A ERRTEEATE . 4A0FER
gD o sk B0, 157 8E H AR RO S, 5K W B

4) BB IH BN

Guay (2000) %5 NZmifill] (izahiEEshHlER) (The Sport Situational
Motivation Scale, SSIMS) ™, ZEEA 4 MEE, 7B A TSI 43 F M
AMERENHL. BRZ AL, o 1. 5. 9. 13 WU B NN EBhALYERE; 2. 6. 10,
14 PUANE HONSEREMIZERE; 3. 7. 11, 15 PUANSE H NANEIHLLERE; 4. 8.
12, 16 NERZZWHLL4EE . UL “ N A A FTNERXTEZE3) 7 93 AT T R
. HANFEEHENSE (2004) MIXANERET TRIEIEET T EIERE,
ZERRNARZHERIRE S T OB E RIS, DTG o RECN 0.875. %
FHAKM 7 5 Likert 173 (7T 2FREAEX P 1 3RIRTEEARD o %4
JE 2% HARINSKF B N &AL 1575, AN R s, RoR P AEAE AT
BN EABIHG T T, BRI B,

5) 5 I RN 5 AN

KHEER (2016) £T Skinner Zwifili) (CFIAGFIAHRERR) S
FRI R SCRRAS"™ s tof 2 A 2 ST RN T OB 3847 R 43 M > 7 Skinner 4 il )5
H 16 NEEFMBRT 240%H, H AN, BT NBRNGEES “ERE
BRRE, FAAFEVTHE” 25, SN 1. 2. 3. A4 NEH: BIREBINGEE
A CTAPIEIRA I PUENER " 28, F 55, 6. T HI 3 AN H: AT NI
A EPBIRES T IR RAE TS &, F5 8. 9. 10, 11 14 15%
H: WHIRIERAEEE “RaAPEBRERXRGIMEE” &, FFoih12. 13, 14
3% H, H14410%E, BERERRHRER o RECN 0.855. &K HKH 5
fi Likert tH4) (1 pRRAEFARZE. b RpnAEFEFE) , SYEENFEEHN
FAYEFE AT 97, RRRRAE L 73 B3O8k 5 M AR ZE BEAS 0B AIS, FoR A S RN
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RORERAET, AR R R NSRRIz, &R LM% B,
3.2.2.5 JoRAF RIS

(1) HEFE— AN

T S0 2H R GT R ZE R A [R] AR A AT P R 8P 408 55 o A R AR
[F] — AN Bk SIS PR IRBE AR B M T B S 2 IR X e — A, R
KRR BUF AT, 2 AT S LRIH , R8O EAREER.
PA] S T 2 A 38 A 3 33— AL KT PN 50 20 P P

(2) 7 LB

i A S A P A A R AR o AT AT SE G T TR AE ) M T B e
SRR X AR, S0 2H RN R 21 350 75 B 5 IR AT 55 R AR S A B AT 55 »
FrLL, S50 2 BROO R A AE SEAG T P R i _E ORI 1A) . EORINAS . SRoJREE. 2450]
LR JIAh, BEASCIGHN A JESR IR A B A B A TR A TR
AT b~ TR0 A 328 45— 7 S S80S 0T A 8 20 PR i

(3) EHFE—IMATF BN

T — AN IR T Bk AR O 575 — AN B, 5 B o A o P K
FEMIRE o A FCAE AR FT 5 VEAG R ARIN, S8 20 BROGH R ZH #1028 B R AE [H)—
iy AT RIS 3HS o AHIT 507 SO0 A0 S50 4 PR IR ZH 25 2R 1) 2 ST 3L, H FRAR
RESBIEAT ML FEA T K56 75 HAT 22 5% o IR I AT AR 348 43—k T B 3w %ot
0 25 P I

(4) ZRMGEH

T S0 A B R AP A — S BRSPS 5 R H o AN 70 I SE 58
HER O IR AR B R — /N A, ARE . PERIIT L BIAE Y 2 BT AT i R B Bk I
H 22054 DRt ] DLHERR 22 5 B e (31 V206T P 3 280 B2 1) gl

(5) JHEE RN

T e Al 2R ) DRV B A O 48 R SR AR v S B0 = P 43 T 7 AR R P AR
FERIRTE  ABFFES — IREHIET ERE O A v, R ERRBCE
NI = AN BOTHAT T, BT AR —brdEd AT 805, SR ARIE A O RS
TEOUAS B3R T FAEANFIE R TR, DRk T DAHERR 28 50865 P 38 %50 1)
B o

3.2.2.6 Btit ik

AW TR R Excel RASYER [F156 FAH KB, 2 I GeiH Bk SPSS26. 0 it
SR B BEAT GE T o0, AESRUR XS SE56 1. 2 AN IR A 22 AR 1) 27 ST N
BENIEEAIHL. B BAEE A A A B EAT BN 3 ANVOAD LRA,  # RIT A6 S Ba Al

23



“TTPIARE SR 2024 Ja A B 7 AE AR 1S

SRR RN Bl SRS LA B BRI GETHE CEZE S, DUERT
LT 46 5 B2 556

SR SRR 3R T 22 A At 78 T T S5 1 240 SR80 2 ZHR0) R ZH 2 TR 7 4 1T e
ZIM CHILABERER) , CalfEEsibl) BRM GRS AW ERG
HREEZE SR, DRI S0 RN FEA ¢ fl6, ER S H
REWZER, TASIHRE BRI 1 o /KP4 0. 05,

I R USRI R S, 45 e IR IEZS o0 A, DA A B X 3 ANVOAD
BEAT Z A LU, B AR IES A, WE AR B, B 2 ML FE AR B e
56 LK FC A R A 362
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4.1 INFASa T

4.1.1 ARG

SRR AT IEASTERE, RILP<<0.05, T-Hs MR/ BRI E
A, W ZFEAN Kruskal-Wallis H &GS . 105 =S40 B4 ) A
BT R 2R (H=12. 91, P=0.002) . Bonferroni % 5% L #i 45 TR,
SIS 1 H S 2 HM R BRI A B ER (0=0.023); LR 1HY
X REZH PR FE B R AT A R ENEZE T (p=0. 002) , S50 2 2H 555 HEZH B4 )
MEEERE NS TLEENEER (P>0.05) . BOERINE 4 Fix.

F A WIS (MEAERE) RRB 4

HR AT 2 TS 56 \
A %t
(P25, P75) H
SEOG 14 4 (3.25, 4)
. 14H>2%4H
SEIS 2 2 , 91k
S 2 41 5 (4, 6) 12.91 | S I
Xof HE 21, 5 (4, 6)

AR P<<0. 05, ##f8F P<<0.01, #f8F P<0.001; £ HEIILEFT RSS2 8 1L

4.1.2 KEOAFGST

PR HEAT IEAS TR, KB P<0.05, T 0FESE 11550 B AR IE
BOF, MORHZREAN Kruskal-Wallis H# L. TG =N BHOHS H
B EREEZER (H=27. 73, p<0.001) . Bonferroni £ HEIH L4 R BN,
SR 1S 2 H O I BERE A REEER (p=0.023); L 145
X IEZH IR BESS ) B KA A W 122 7 (p<0. 001) , SEEG 2 2H 5 0] R 2H 1 0 B
BHERBSEBENER (p=0.029) . HH5HRM%E 5 Fix.

x5 INFIfAT CLERSS 1) BREGSER

HRA ARG 36 ‘
A 2t
(P25, P75) H
S 14 6 (5, 7) 4 >9 4
SEG 2 4 5 (4, 6) 27, T3k 1 20> % 1a
%of HE 40 4 (4, 5) 2 1> %t
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AR P<<0. 05, ##f8F P<<0.01, #f8F P<0.001; £ EIIILEFTREAHS 2 81

4.2 1 IRIERR

4.2.1 FHATRB AR IR & OIBHEARAO L7

FERTL RIBHR TR, RIS EE, T IR 48 2 A 1R 250 8 2
ZE5 (p>0.05) , BANLELERFIME . Pz BB IR 6 Fis.
6 T HUAT IR AL O PR RS 7 45 R

idid 2H ) M=£SD F

SEaG 1 40 26.0843. 79

EE GRS SEaG 2 41 25.3042.98 0.53
X B2, 25.65+3. 26
SEOG 14 4.1840.71

WALESIHL SEg 2 41 4.0540. 73 0.53
X e 2H 4.12+0.70
SEOG 14 4.1340.70

2] 5] SEaG 2 41 4.1740. 59 0.11
X B2, 4,1140.52
SEOG 14 2.6140.51

AR SEg 2 41 2.61+0. 65 0.01
X e 2H 2.5940. 52
SEOG 14 2.34+0. 63

SRR B SEaG 2 21 2.30+0. 64 0.31
X B2, 2.4140. 54
SEO6 14 3.6140. 69

AT A SEg 2 41 3.59+0. 55 0. 06
X e 2H 3.63+0.65
SEOG 14 3.58+0.58

FRAR 1R 1% SEaG 2 41 3.5540. 68 0.03
X B2, 3.60+0. 68
SEOG 14 2.1940. 44

HARAT N SEg 2 41 2.2140.50 0.21
X e 2H 2.23+0. 46
SEOG 14 2.2340.53

TH AR 1R I SEaG 2 41 2.2740. 55 0.51
X B2, 2.1940. 60

e FEERES B A 0.06 HREER, +fLE P<0.05, #{F P<0.01, #ef{FE P<0.001,
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4.2.2 FHHIIE LI AR IR L IBHE AR L B 44T

TIHTGE, S5 1. 2 AR HRA ) B3Rk Re . WAEShAL. SR, A
WAT A BEMEZER (p<0.05) 5 LI 1. 2 HBMEE LA EEEER (p<
0.05) ; SEIG 1 HIEWAT A HRIBEK EFREMEER (p<0.05) ; HAhZERE
FATE L REWZER (p>0.05)  FIATESHNLEZRFE. brfEZEE
PR 7 IR

R T TVHE SR AN IR AL O R R bR AT 4 45 R

‘ . ATl Je
iy 2H 5 LD MLSD T
e SEEG 14 26. 08+3. 79 33.38+3.33 8. T3k
,; S s o 25.30+2.98 31.03+4. 59 —7. 07tk
. i} e 21 25.65+3. 26 30.45+4. 82 —5. 11s%%
Sz 14 4.1840.71 5.2840. 69 ~6. 80k
WAESIHL  S5e 2 4 4.0540. 73 4.8140.92 —4, 42%%%
X e 2H 4.12+0.70 4.6940.75 —3. B2%xk%
SEO6 14 4.1340.70 5.11+0. 56 ~6. 10%%%
S E seag 2 4.1740. 59 4.7540. 43 ~4., 95%k%
xof B2, 4,1140.52 4.6340.70 —4, 07 4k%
SEEG 14 2.6140.51 2.51+0. 50 0. 89
AR SIS 2 4 2.61+0.65 2.53+0.51 0.57
X e 2H 2.5940. 52 2.56+0. 44 0.31
SEaG 140 2.3440. 63 2.1640. 61 1.20
SRAENL Sk 2 4 2.3040. 64 2.1440. 63 0.99
xof B2, 2.4140. 54 2.3140.57 0.70
SEEG 14 3.61+0. 69 4.39+0. 40 5. 46%%k
BRAT N i 2d 3.59+0. 55 4.1140.55 -3, 95%kk
X R 2, 3.631+0. 65 3.90+0. 54 -2. 18%
SEO6 14 3.58+0.58 4.16+0. 54 ~5. 01k
Mg SeEe 2 4 3.5540. 68 4.0240. 52 -3. 15%%
xof B2, 3.60+0. 68 3.88+0.54 -2.01
SEOG 14 2.1940. 44 1.95+0. 51 4. 34%%k
HWAT N S 2 4 2.2140.50 1.9940. 53 1.31
X e 2H 2.23+0. 46 2.00%0. 52 1.99
SEO6 14 2.23+0. 53 1.8940. 54 2. 89%
HARTER S 2 2 2.2740.55 2.0040. 55 0.84
xof B2, 2.1940.60 2.05+0. 54 0.19

e TERRERHEAK, RFBCFEARIEZ TR *f83R P<0.05, *{{3& P<<0.01, #+{{3& P<<0.001.,
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4.2.3 FEEEE M BE CIBRERELB S

T Se S A AN RE2H 2 [ bR, B 3RAL AR (F=5.19, p<<0.05) , W{E
ML (F=6. 16, p<<0.05) , LR (F=7.58, p<<0.05) , FZAITHN (F=13.59.
p<<0.05) FRFEMWZER, ZHEIKED], LI 1 HZERTLRE2H; LI 14H
BT X REAL, BARAT NGE LSS0 2 A0 T 0 HRZH . LA 4 55 441 2 [A) JG 2 2%
PR (p>0.05) , TS ARG R FHME . prdEZ 8RR 8 fx.

% 8 FTUT LU A L OB bR A3 4 45 1

YE 2H 5] M+SD F % i
o i@%léﬂ 33.38+3.33 >0
EE &G SEaG 2 41 31.03+4. 59 5. 194 | 4o B
i HE 2 30.45+4. 82 B
) 7:56 124 5.28+0. 69 L0 4
WAEBIHL SEIG 2 4 4.8140.92 6. 16%* 1 4o B
PORicEaE] 4.69+0. 75 -
.
. i%léﬂ 5.1140. 56 L s> 4
2501 S ) SEIG 2 4 4.7540. 43 7. 58%kk By
i HE 2 4.6340. 70 B
SEH 14 2.51+0. 50
AR SEIG 2 4 2.53+0.51 0.11 —
PORicEaE] 2.56+0. 44
SEOG 14, 2.1640. 61
SRS SEH 2 41 2.1440.63 0.98 —
i HE 2 2.3140.57
6 1A 4.392+0. 40 140 >9 4
AT N SEIG 2 4 4.1140.55 13. 59k 1 2H > %t
PORiEEaE] 3.9040. 54 2 2> % e
SEOG 14, 4.16+0. 54
FRAR 17 1% SEIG 2 4 4.0240. 52 2.79 1 41> % HR
i HE 2 3.8840. 54
SEH 14 1.9540. 51
HIAT A SEIG 2 4 1.9940. 53 2. 86 —
PORiEEaE] 2.00+0. 52
SEOG 14, 1.8940. 54
TH RS I SEaG 2 41 2.0040. 55 2.00 —
i HE 2 2.05+0. 54

e FEFBRESI BN LA 0.05 AREER, LR P<0.05, #{tF P<0.01, *+{L3F P<0.001; £ HELEILE
FORFANHIN Z [ L
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4.3 PEHXFAREF2

4.3.1 BARIES

TG ses A 2l 2 m b, 1IEF R EiEER (F=5.37, p<<0.05) , IE
FHFImIEER (F=5.51, p<0.05) FRFHEER, ZEIUEZEHRDHARLZ
SEEG 1 BN TR, STUS 1 ARISRES 2 A ZE 5. SR FIE bR
HEZ R IR 9 FR.

29 TTJ5 9256 2 AT IR 2 AR 150 45 B

Y 5 M=£SD F EA- iR
SEOG 140 7.66+0. 81
> B X
Eigmh SIS 2 2 7.21%£1.47 5. 3T 1 2H>%F i
Xof HE 28, 6. 74+1. 40
SEOG 14 7.57+1.06
EFEATE g o 71441, 30 550k 1 4l>H
TLER
o HEZH 6.67+1.26

e FEFRESI BN LA 0.05 AEEER, 0% P<0.05, #+{LtF P<0.01, *+{L3F P<0.001; £ HELELE
FORFANHIN Z [ L

4.3.2 BEBENE5FSH

SRR AT IEASTERS, KL P<<0.05, T-HUSHRIERE 1S5 BdE AR IE
IrAn, SR ZREARR] Kruskal-Wallis H AR . 75 =20 5 44 8k Xk &
IAFAE R EMEZE R (H=21. 27, P<<0.001)., ZEBFILKRS RSN, 2614
5526 2 HNiEsh 2 580 A8 B EER (p<0.05) ; 256 1 H 55X IR NE
NS ER A EREWESR (p<<0.001) , 5256 2 HE5XWANZS 5806 &
FEMER (P<0.05) o SNHMBFE. nEERIENE 10 s,

® 10 s =HNKiEshZ 550 4R

=
ZEl
&3

i 4 BRIRR ‘
i % B L
(P25, P75) H
SPOs
SZiy 14 25.00 (24.00, 25.00) LY
SEIS 2 4H 0 24.00 (23.00, 25.00) 21. 275k 14H>2 %1
st HAE
SHEZL 23.00 (22.00, 24.00) 2 >0

T #8F P<0.05, ##{{FE P<0.01, *x+{{FE P<<0.001; £ EHIILEFREAEDN 2 80K LE .
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4.3.3 BRRETES

TR SR AL AL Z A LA, AN 2 AT S 2 5% (F=8.30, p
<0.001) , ZEMEAGD], S 1 AR TXAL e 1 AT 2 415
S 2 B XTI SABIMTIIE, drEEEER R 11 Bos.

F 11 T TR S5 20 FE AL 1 2R e 55 4 4 R

o ZH 51| M=SD F AR
Sr s
- SEIe 14 54.7343. 82 A
. 93 2 411 52.2646.34 830wk 1UI>24
- 5~ ot S
ot e 2H 49, 78 +5. 80 2 2H>%f

e FEFRESISE N LA 0.05 AEEER, /LR P<0.05, #{tF P<0.01, *+{L3F P<0.001; £ HELEILE
FORFAHIN Z [ L
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5 iS5 a9th

5.1 SEIG4AFNTERLA IS 2R

X IR RE AL IR U A 1 2 T N S er BR[0T S AR R B
B A3 IR 25 (10 RS o S0 2H N0 HE2H - TR 11900 BH R 3 R 2l B 5
BRI Behh, BTN G AT BEAE B BCEE AU In) AR RE Y S 58 1 AP B ER
RS BRI A E LA S RN TR DU 7 B 5. 4Rk
FITid s He IR B R TR iy AP B ER A B GTRT L B B 3R AR
IR T SR .

5.2 SLIRLARIXS PR INFAGA T o7 4

(1) SZHG A AN I8 4H N 22 D B B o0 A

TILFR 4 R, AT A 3 TR0 A7 ar BV B TE = A L S AR A
GEBUFAE B S A I N AE N R AR A 7 TR A RUR o B EORBIE 70, Sasy 2] T A
FARE, BRI E RIS, o218k, hE2MER&IHE
BT RS A TR A T, SEACR Z M BB &M A e fum ™, 5
BTN FUIE AR —L, Lee (2006) fEil22AE 2 S0 22 RN, Kk LLER A A0
VS R AT 2 21, 383 T A8 LG 3R A T DABRAIR 244 1 P AE N SN g

i T 1n) R AR ) S AL AE N E AR g B 5 AR R B AR EL A X
X5 (2009) BIFFFA L, M7 A BRIl 502 4 e A 205 A
B R m ., FHEA T, RIGMHER, BB E RN 24 Gk
WA . WAEN NSRS 228 T IR B MR 2, Ui Wi 280 iRt m DL 4% 27
ARIAFEN R, T RIS RIRISE R, B 7 i) AR AR ) S AL AE
FEINFEN AT b S0 IR ZI A X o IXFRA—BUATRE2 BN, PN S8 1) 2051
BN, TR SLIS B S, AR IR AR, B O IR
WA EIAEL, 72585 21 5 L S AT A e I & o 10 ASHIE 70 42 H AR 2057 5K
5, FUWM A RHATHE:, BN 2 0O P BRI AT AT oA, RN TR
PLEIREREMIAR T, ACSRIG N 0 e 2 7R E AR AT I =, AR 90 I 05 6 (1)
LR B B A, 8 G, AN BERA S HT AR N 1.

XA ZE T UL, T8 B AR BUEIE S, X520 1 N 7R A0 Fteg B2 R ) f
T R 57 AR A FH 2% ST P RHINE 30 IR IR 38URRSZ , R DA RN A7 AT 52 27 21 38 IR S il R K
SRR, Zad— BRI o, AR N AR AR B 2 UK . X O B AT
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Peft T AN, FERRR B R 2] S AT — O A e I, A IR AR AR A
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