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[(HE]

MEORREA P EEMFERNFIRNG KA EEAN DR AR AT EFRIZE

EWGR AMAETERRANEFFIREERNA ZLTE S Y P F LML HERREY REEH
ALEURGTICT A R#AFERFERMEGRY LRI L ENBEREZR, AFRULT L THRE)
R4 W55 PISA 2015 i 5 £ Hy B 73 &, 8k A AT G B9 & 2k 790611 A (5 & 4 415066 A, % 4 % 375545
A) RERAEMTRERNECNSEL . BEREKURSHAN . FRERE R D) ER G EEYNS
R BREABDFFERIICT R FEITHEME AR F A RREAAHER ICT g 26808,
HMA 5 IT R ICT B 22 347 BN ICT SRR VE 20 8 ) TR\ 5 £ 2 A ICT W9 B £ 68 7 54K 5h ICT 12 R 2

3 ICT B £ 4 5 BN ICT B 57 47 0 R B o b A, abRH B RO AR

M. KT FRA

ABFAEARTERBENRR, 2) L EERS ICT &R 20 x4 ICT B 88 AT & ICT B 2 % 3 47 4 3¢
MEERKENPRRYE RABUBIBIICT RAEFESS A F A RR N T RBRY RS TH £, £ T
TRFARER FRANHTRT EMFREF SERARARNKF K%, b BB F £ AR B £ 5 A ICT i

MELAON BN LERNEER,
[ XA ]
[FESES] G434 [ XERHRIRED] A

— R EwE5B

A FALRE AR AT T A 2 RET S MU E AL 55
(9 AT PG (Bandura, 1997) , 207 0 B2 4 %72
RN AR B AR E AR S —Fhei 2] ST
(Wigfield et al. , 1998) , HA[R]“2 B4 A7 45 H X 0L 1Y
HHSIRERSE, Akt A FRACRE K A FRAlRE o
T HFARLAE . ATARR, A A X TR A I E
M, BIVF 2 R A FRELRE MR IR Z 5T
KB IR E A A AE R 2 22 B

[ Yo7 H 83 12017-09-07 [ &3 H#1]2017-10-23

FrF B R B ICT; PISA 2015 454 7 A2 AR A
[XE4HS] 1007-2179(2017)06-0060-11

22 ) ¥ AR JE (Grabau & Ma, 2017; Jansen et al. |
2015; Velayutham et al. , 2012) , % Fflf 1 H J5 =R
AR B 27 5 A B AR R e Bt A K e 5 1
(Schiepe et al. , 2016; Webb, 2017), i R % A
(Larson et al. , 2014) X} STEM #H¢E VK2 —4EZ
FAATHN B BRI TR A R W, fE ] h R
Al RIS BR A (aptitude ) IR IR 2R G , B2
B FRACRE AT 2 2 T A AR e 2 IR 2 A A
Ot P 845 A (Larose et al. , 2006) LB 3k AR}
SRR ML Y R AR A T R = R K T RYIB BRI
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[(BEWMB] A FAaMHFELAR KRG TILEF I A2 B F AR T FALH FF L (15CSHOS4) .
(EER AT ] iR A 1, B, A A 500, W BIFE R 5 F BT REBAAIR AR T &S R FEHTHAR 8y 5 A
(aholechen@ gmail. com) ;& 7T 7 , ¥ &, & #d , A d & 07, oy BIF 8K FAHEBLF L, AR 8 : RRH A2 QAL ILEF T 4k

B R
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FEEREBY] AR A RARE SRR, 5 HR
R N FEREFAE O 151 1] 25 D) SC I, Bk F B
RERRF S5 BT 22 A R B AR S AR
BB .

Aot 2 EH Z R EBOR AN A (Haworth et
al. , 2010; Schiepe et al. , 2016) , FIL#HF TAEH
P AL A R B FRALRE , LASK I8 28 1
P H R ERR ARG, LA AR AR AR DGR
b, He R Ry SC SR 1) REE T - AT A RIS 7
FARFR A RALRE? A B RSB E Q) h#
PEALAL(Bandura, 1997) &£ 48 1 W B R ARERY
DU PR 2RI - B W 2 5 LR A N\ 4256 |
N F B ORE,  ZUM AT i 2 AR R A
FARE , $2 ML T2, SR, 33k PUARR PR 2R ] v 52 3
o B RS S A BAR . AL, R R B,
S H R RRE 1Y PR 25 PR AS (] B0 85 T kAR AR Ak
(Ahn et al. , 2016) , X PEHIEE X [ 27 A T J B
H AL BERIE U AR DT S A e 28, ] R L 3K
B A ARG SRR , A b E HE S B L F 2%
WA o el T ] 2 A e SRR i 2 AR, Bl
L PR — A E 7R W) v 00 2 S, 55 A A 4 B L
B, Lt ) 3 A SCR M, S Bt AR AR
W, ZFRT A &L, HAEEFROAR & BB T
PE e 7R 55 3l 17 37 19 55 3 b fr (5 A 3 4
2016) , BESRH P A AR IS B R B A &
N, 22 B FRELRERZ M ER (Scott & Mallinckrodt ,
2005 ) , AR 2 J A i P B RE 2 B FRALREIE I %
B KR I W AR R R R B 4
(A AR

b 2 A — S R R B SRR R B SR
WA, A SO KB R T A2 N EE B S
MY ZR50 S, SR T BEAL B B8 i A 51 W8 55
(BT, 20115 AEL:2%, 2005) , ik 2Ei5 i) 25
FTUESE A Re NG TR R I A AT S A Rk . — Lk
-2 AR SCRARET X AEY) Al 5 W AR s, T
et R B I ARE RS 5 TAE (2215, 20135 2t
TH41, 20095 S21/NAT, 2002 ), fH L 7E A% 550 0 T ks
(2 ARSI, AT5AH 224 20 L 56 T b 32 R Y SEUERIF Y
JICARL AT LA [ 2 A Y R B FRALRE W TEAT A R AL
KWK JEas[a],

i bR BT R B R R E M LA S 4

Al e SR B J IR SR = I N 1l = B A S o
FI FRSSRE AT AR AT, LA 56 55 2 A A A TR
AR 2 5 AR LA R B B BRALRE ST 57
wit. BTEATAM, FAENPIHG, BT
JEON TR 2 el PR 11 6 17) 22 57 (Haworth et al.
2010) , AW FERS PISA 2015 [ 15 %7 [ 22 A= %K
AT AT, RS PR, A A AR R S
55 Bl R 5 BRI A AT E T

ZAHF AR R T

AT S I 28 78 (Erstad , 2012) {5 B A
M)A 15 2% 2] 4% (learning lives approach ) BB £A ,
HESE TCT W AR T Sl X B2 B F0 AL RE 52 il 1 i A AL
B Ao ) @A BE A AR 2 AR OD ICT 4 0R
170 G5 RUR 2% T (Y BE 22, Ry B A PR 58 T 1Y
H R AR I R . e O S
TR )T A8 R AETE H R AR INE 2T s 2
&), A R BRTE 2 A s B, I BB SR 3 0 A=
ISR , MR H 8 A0 2 18 21 s Z (1]
B aliinits  AE28 MR Al 1CT (% B g 7
B B AR o7 2] AN [A] (learning identity ) o 2 f5i] 1
B AT IZIIE, AR AR A B — S8 1) = R
&, R THLL AT BOM PRI N2 s T AU
JEAE AN HERT G2 AR AT SR BCTHLIR e 5 I A
W W IS8, 2 2R R IR R A8 25 WA A AR TR
U R ) AL, ) ) IO A 96 B ) 2 R N2
TTHIRIZW ] o 2 AT BES Kb iy 2 4 i 5%
¥, S e A2 2] I GE kTR

BARAR WG A 2] IR TR AR BT I 2= 2 WA (E
RIS SR IS . R 1E (2012) H 45
Hh 2 KT ICT BRAR T Sl A0y X 27 R PRl 27 > 77 A= 5
M) , P2 ik 22 [0 8 R AR 3 E , TG B bR . BT X
XTRIIA L W B T HAMMIE 5 LA S dd i 32 B 4
WP LR, 1 i ICT B 5K 3% sh B Rk A T3k
FE Y 76 #& T R AR A

(—)®42 H, &I ICT a4 5 5 34T A x4+ 5
B &AL R

FALERSMRI T ICT SEAT b2 2 AT A B
TG A SR B IRALRE I H, IR BOE
H TR Z MR B F B, 2 2 A o) A
PRIGCAA T, PR S A B 22 %) BiF 58 T TCT 375 Bl 2 A
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FRER AR
Hs HEF
H,
SR e
Hs 8
BRI '
e
......................... TV —————

B 1 R AR B R R
i :HA 893512 A RE ICT 3K & 5L 1CT B 2484 55 425
ICT #4547 6 2 Kb A, sHAHS B KR = 4 00222
EEE2

P RHERIR . F3H (Webb, 2005) 8 )34 ICT %}
PR ] (AT By A AS AL R R B AR 45 F
RS H B AR A B R A I T e
YIGRPORHE AR 5 R R WM EE ). IRAETAARIIB A,
FAS ICT BEATR 2% 2T, AR B 4 b B A 5 592 B2
PR A PEAL LI 1Y 24257 (mastery expe-
rience) JfU0| . i — 25T, BEAL BN Ry S RE S A
FARER H R R BRI, T B SIR A S5
MNFAESF B R A 5 (Bandura, 1997) o 1 T
AEAERSP T ICT AT R 22 2], T RE S 2 42 TR
PRSI, R 20 L ) 255, A
TR 3 3R RE ™ AR B SCR . SEEWE 9T 0y I,
IR RE N (Meluso et al, 2012) &1 X /N3 FLAE 2
A AT R U ( game-based learning) , & BY
P T AR AR SCECF A, AT LL 2RI, i
RETEF AR A HE LT HH 5t v 2 52 S B Se i, v A
B rRR A AR BR5F A (Chen et al. |, 2016) X
N B AU A S 38 & 4t (ecosystems multi-user virtual
environment ) ] 127 A AT BT RF 2 S0 5 R AT 52
B WS A W2 p A A ST R Il iR A
BASE ST 20 25 1) R P00 A S R B R 4, I A 0 rh 2
AT T R G A B IR RCR o Z R R A
XTSI RGNS 58, AT
e AR H IRALRE

(=) %42 H,:ICT B 48 a5 & 91 ICT 6945

.62 -

F AT AR A

ICT H EREI 48 Y A ] ICT fifphe o) i al ik
B E HARI , ASAA Sy B AT DL 1CT Bk S
PATHEEAT ]y W B4 2 4% 8 J) (Huldtgren, 2015)
ARk 9 HLAE & 55 2 2R AR Y WA (Friedman & Nis-
senbaum, 1997) ,ICT H E£fE HH & m A /| ICT
PATREEAT NI, 2 ASE i 1ICT B 68 11 Bk
I, A SO IZIAR A PRV 52 2 B A, DRI TR IR
R, A, BAREEZ AR ( Technology Accept-
ance Model) fJ i 5% 45 5 3 B S 19 A 0 53 1
(perceived ease of use) 3 5, 28 8 m ff Iz AR
0 (PRZEHESE, 2015) o HI TBE 1A 7 5y 1
e, REABRAEA B RS, A TR
BRI 5L, nI 4D ICT 8 E6EJ) S5 ICT 170
AR ORI, LS, #AR ICT A £8EJ) 0
SN ICT i JH T RE 5 27 20 A7 W QB X Tk =
ICT g FREJI W74, ANAE 5 1 B 1CT i ] 344
2 AT M o

P, AR B H, A2 2 A p 1ICT A &
AESI GO ICT [k 2 2 47 Ry Z [ A B 25 G
B, 22 R0 B O iy ICT 3 R8BSy, BT BE7E
AN ICT (Rl 317 R .

(Z)% 42 H, 5 H, . &9 ICT & R %3 5 ICT
B E A 2R A R R

M BHETS , MAECH I ICT AT H,
H AR XS T ICT /19 B FR/E ), X AL & 2Z (]
(R DCIBEAH 1 B, [ Bt 7 ok 2 SR 5 Hh 3R A5 3¢
}¥(Hosein et al. , 2010) , I A ARWFFE H, SR
E o WA, AW 5 SMBRE KA 1CT AR T 8l 25 1d
i ICT [ ERES HESM ICT Bl I 47 ) X
Hip (serial mediate) , [8] 52 5 F} 27 B FALRE ™ A2 K
B, e i kAR BOE  Hy o Hy 898 28 R A 9%
RABUE IR A Li A B4R XA Sh ICT IR 1%
) JICT A FR/E 1 ALHM ICT B2 2 ) 17 Oy 458
Z A B SEBR J , 22 iPE 4 T 8 s A, T LA PR AR
TR (2012 ) A0 24 S AR HE AN 2

(w)¥% 4 Hy 5 Ho: A FR T XK F AT
2R

PRI B U A R Ik, R
HEMAGH (A HH LS5 BFER(T ~9 F5)
PRERPRE (LB R ) ) BIRA 4R B2 iRk ot ik 2e A
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PR B 7 AR R (rh e N R LA,
2001) o Bl RTE B A ZRE L R ¢
FR 2 b ( National Science Education Stand-
ards) Y FE , AP B 36 BUM 51 327 A AR a0
TGS BE S T 5] DURL 7 S 048 AR A
BEXTUESRE 8125 5 i BRI R P4 B O 0 R LA e
NEHCWAM ., WAEABCEE R SRR
BAYAJTT, HAE AR AR O G 58, R Ay /1) 1
SEm AR Rk B IRRLEE , HLAR 21 2 e 1Y
% (Cairns & Areepattamannil, 2017 ; Kukkonen et
al. , 2013; Park, 2015),

AWFFEA N T id 6 TR R IR
X TR HIRALRE I B W ROR , MO 5 18
XTI 0, 5 H, B9 VR R, B i a8 s
TE S AR R B TE AR B, B IE A
PR (RIERAR Hy ) |, RIAAN ICT BRazag 247wl 4
AR B IRALRE , BB AR ST N, U
TEFA IR SR AR T B A BT B
#H I ACRE nY 45 R (Cairns & Areepattamannil
2017 ; Kukkonen et al. , 2013; Park, 2015) , 8tk i
KSR N SR A B T R 2 R B A FRARE R
100, B P RE ™ A2 % TR B FRABEAR TH 1Y 28
HAEMA G . W, B IR B e H, 1)
PRE (RIERAR He ) , BRI ICT B ERE ) IE ) M AL
S ICT ByBREE2 2T A7 N, WSS & HE DU 2% B A48 ST 1Y)
H4 , BT 2 A X TR A2 ) A B i H 5
HE 77 (self- regulated learning) , R4 4 ICT BB} 2%
AT RA: HEEICT | ERE S SX B2 B 25
AJRES) e e 2 B A E HR S BAER o
AR ICT i Tl AR E &k IR TE Ny
et =41 8 F 2 2 (Loyens et al., 2008;
Schraw et al. , 2006) , [l AT 5 BB GE , IR N TR
w20 A B AR ICT g ERe x0T 5840
ICT 2727 2] 17 S W R 2 ), 5435 J5 ok 178 AR 3%
AT LA R A2 TT

ABFFEAE T J5 125 2 G5k 3 BT ((secondary
data analysis) , BIfii F§ PISA 2015 /45 i) R 4R 509
AT WA o BT S5 (5 AR A X ) U
Kb oA or XL R

(=) HREF

ARWFFEAG ] PISA 2015 w2 Ak i) il 547 0
Bro PISA Z&FFE1ES LKA ZATIES [EPE 15
e R IRV L2015 AR EA AE AT B
JUARFVLIRUE T 15 % 2l 2 5904, HEER
W EUARANEZ DL BB AT st I AR AS 5, BT 5465
SERARN AT e A 2773 N, A 2692 A
34.4% & H YT, 54. 4% 3 H BREE, 11. 2% 3k B 4%
FFo M4 PISA R TF, #IH] PISA B #4748 11
HEAS B, 75 2 A A AR 5 (W-fstuwt ) (OECD,
2016) . BAEMAUS , 4B ECH Ry 790611 A, B A
S 415066 A, LcH: ok 375545 A,

(=) 45 B P 2T g il &

AWFFERE LA & s I PISA 2015 %54, £
F5 70 s I S B 5 0 L 1Y e R H AR A AR
) S AR AR R A I SR 1) S D A o, 1
T b b of Y J A R A B . TEARBIESE T BR T
AN CT R I 47 W5 A4 h
H 870800, Hoax 742 5 fE 48 bRt PISA T H 41
LI H fz i FiE (item response theory ) AbFRFTAS, X
Bt 255 (derived variables) (OECD, 2016) ,3X
SEAT A A e 5 R A H B ER A A AE PISA B U7 I
uli, (BN B B3

1) Bp2 5K GAE

& PISA 2015 By & /80 H v, Bh B KA RE 2
I 2 AR 0 — 2 [ SRR R AT 55 W AT, il , g
T fiff TR Ay A A X b R A B, B X R 4K i 4k 7 1Y
fat R LSGEURE 75 HE T L T R (R, B2y 3 3Rk
BEFE PISA 2015 A% HE vp 4k iy 44 4 “ SCIEEFF” | %
BB A AR R A R BRI s . &
WA, A AR A FRARE G R H 1)
Cronbachs” o 24 0. 877

2) B ICT PR IR 5h

fAfE PISA 2015 fy I & N 45, BEAh ICT L3 2R 1
R FAETEALME ] ICT $EATHE SR Bl 2k |
PRSI BN ST EE R e 3 AWk SQUIIVEIN
W IRTE S BRI S b, K Hh 1CT ARG 3h
Pm 4 ENTUSE” o BB B, KR P A TR
SR ICT ARTE S B %, &5, b
FAAEARIN TCT 4 SR 1 3 5 4R 8 H Y Cronbachs” o
4 0.878,

- 63 -



AR RTE . AZ BHAI P A A B B H PR AL

OER.2017,23(6)

F— HETESWHHINEETR

HENTEAR PISA 2015 ##E
T ENEIER FRiE&EE
PR 75 N SCIEEFF ST129Q01 — ST129Q08
KA ICT 4R 15 3 ENTUSE 1C008Q01 — 1CO08Q13
1C015Q02
1C015Q03
ICT A FhE AUTICT 1C015Q05
1C015Q07
1C015Q09
SR ST146Q01TA
ST146Q03TA
A ICT BB 2E 2 ) | BUAT ) it 4 &8 H i | ST146Q06NA
7h Yy ST146Q07NA
ST146Q0O8NA
ST146QO9NA
Blagagr X IBTEACH ST098Q01 — STO98Q010
ALY ICT B4 HEIR ICTSCH 1C01QO01 - 1CO1Q11
P A FREEI ICT 3 £ %25 ICTHOME 1C02Q01 - 1C02Q07
KEEAL S v A ESCS % HOMEPOS (HISEI 5 PARED U i#E4 7 (A Ak 1

VE AR AR FH A PISA 2015 3 K F M+ @ 4722 (OECD, 2016)

3) ICT A e

HEAJE PISA 2015 (il &8 H ,ICT § FE/E 145
ARTES EAE T ICT i, A R R R A
AT A0 2 e E R E R, RAEE C
B TEBRAE BT A A 18 3R] i, FRBE B O
7, ICT B FHE N TERZ b $dn 44 o “ AUTICT” ,
TEEB R U B 2R A S8 ICT /9 3 RE B
o ZWPFEHA, hE AR ICT B /BT
1551 H Cronbachs’ o 24 0. 873,

4) KA ICT WRFA2E 1T

PISA 2015 K2 Sh 1CT BRE2 33 10 i
S RSP 1CT WAV 22 23 5 0 T RO B
PR A5 B AL | LI R0 | R AU S 30 28 LA e P
S AN H A WA B 2E A O R R AT H
WIS TGRS PSR SR o T PISA
B I RITEAR SN ICT B BF 2% 2 1T AR 7, il
WHFEE AT SR T2 5 B 7S IR R H 7080l
PIEAE %A 5 I B 55 , I E(E 8 s s 2k
BESHIE T 1CT 2% 3BT S, 2674, o
A RSP ICT 9FRE2% 3 (N RIGEEF Cronb
achs’ o 865,

) FhEHICA

PR T B AT TR R PR a2 2 I, 2L
PR IR0 B OB 5 PISA 2015 Wt

.64 -

B H A A S TR B C R
B FEA NS AR 2 FE AT R S 5 A AR T A
o ACPATHI R AR, SR A C R RREIRT
FHEARFR A B R P44 0 “ IBTEACH” , %
B8 U BH 2 R DA B AE R 2 PR (TR 22 1Y
WRABF . &5, R TR R R L H e
EIJEIRBH Cronbachs’ o 5 . 875,

(=) FHLH1

H1 T PISA i H & Sl i, ikl vy o
W A2 Tt 38 A B A — 2 AR Pk o
S BV EAEARA STIORE T RE S A A BT R 2%
WFFEE e it 5 AR & (B2 B FRALRE ) I 2H N ARG
Z %1 (Intraclass correlation coefficient, f&j fik ICC) , 3£
DUz n) Y B R, 45 R 7R, ICC 2 0.002,
T — A Ayl 0. 059 5 Z24d F 22 )2 U 43 #r (hi-
erarchical linear modeling) 15, 5 n] {8 FI{E 4L 11
LN HT

AHIEFE B e LAGE 8 7 FEA AU R Rk ) FR A g
AT B AR AR 5 SEUE B O LS R B . TEACALRY
K rp, B TALHM ICT (R 2 47 S D & 46 A LA
JEUUE A A 33 B0 ARER, AR B PISA 2015 £y
fiitE 7R & . MR4E PISA HUAR T (OECD, 2016) ,4i7
A AR R BUSE VS TE 7S it (latent variable ) , i AS F Y
ABCEX B AME B IR 22 . JUAh, TR AT RERG
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PRG540 R KA R, AR A 224 T B 1Y
ICT B35 TR A B RBEAT 22 2235 (o A o 42 ol A2
o HK, R B AR M A e AR 5 58 Ak
TR R RRIA L4 AR i, ADFFEE— P KR
F FARE AL U AR 2R 8, ad g 2 e 4L e M i) 7
BRI LSRN R, LS &
Kl S R BRI 5 Z L0 AT BR T AR H, W
e R IIRICR , Jotk R A Lisrel 21411 Sobel
Test J7 X, HARHRR Lisrel 8. 80 #4770 H, f
S A K g A SPSS 220 P4 I R 3 Y

“process macro” ZZ 454> (Hayes, 2012) .

LRGSR

(—)#ELHIAER

RNHRGETTAE R 4 7% 8 F g AR
22 VL KA Z A A O R B B, W RIS
e, BRIP4 B AT AR R Ah ICT B
AT AR R E AN, AR A A i (B R 11
{ELo AR PISA 2015 HOAR T MY, 24w ial Y ik Le i1 A=
A AR B, 3278 1% 748+ A R AR T OECD
42 (OECD, 2016) , W] [ 2 5 I U PP Ak 1 1%
R B RALEE A ICT 2R 3 ICT B 3
RE ) 5 HOM R R A PR 9T X 252 e R AR
T OECD 2 HK, AR5 2 (6] 19 % [ A 56 ( Zero-
order correlations ) £5 5 7 [ T KA ICT 2 5k 16 30
SRR A FRALBE R A G (R MR, Bl A FRALRE S
Hofhy | A2 22 [A] 138 2 1 TEAH G

(=) H5 B KRR T R I AR AR BB 45

NP S FRBER ICT B % S K

FEA T M SR B R, B 2E B IRALRE 1 TE
SRR A O, 4y B A R 5 A &k
TERMZE SR . RIEFR =, KR, B nAUsS
PB4, 18 BRI EY R, AR A5
RIFRTCIRAF S hnif o SRS F8 AR SRR HE hriB
4 AEJUANH WL PR I H v, el DL Lok
PRSI R BT R AT 35 45 5, U A I 5 8 57 1
Bl H IRABETE B AR R R AT SR SR

(=) H5 B ARG T RISI2 23 F oA 257

FEFRINER2E: F BRALRE T B AR AT R 4
GER )G AR HE— 2553 Hr AR T BB AR R AL
I H A5 B8 AR R B R 500 25 57, M R g5 SR 2 WL
2, B2 M ATETI ARG, S LA
KRR B MR a0 Rl
o1 I E P P RL2E H TRALRRIE s AR R AT 3R
AR H, 25 R, KM ICT 1Rk 2% 3 17 i
BRI R A IR A R (B =0.285, ¢ =
261.731,p <0.05) ; #%4% H, 74, 1CT H FHE Sy
15, B 2 N ICT Bl )47 (B =0.119,1 =
108.417,p <0.05) ; #&42 Hy #51, BA ICT 4R IR T
S B TR m AR ICT B :REF (B =0.275,1 =
254.860,p <0.05) ; f& 4% H, #5437, K 4b ICT IR
TSRk AR ARE M R R, KR &7 ICT A £ 6
I3 AN ICT Bhaf2f 247 R A, BE AR I (] 8 R
47 0.010 (SE =0. 002,95% {Z#i X [f] Jy 0. 007 %
0.013) ,ik#| Gt B EH K-

HA2 Hy 5 Hy 35, BUR R A BEE 8 X
“EPERLE B IRALRE 1T R AR TP PR AR A B
BEITRHFE < AP ICT B2 21T AS R 7E & B

R HERGEITER
TE ik gt TEEXEH
1 s oy | oTazmn | BLOE MR

3=y
Bl B FRskhe -0.109 1.064 —0.047 * 0.171 * 0.336 * 0.212 *
BEE
BeAh ICT 4R IR 3l -0.555 1.025 1. 000
ICT A& F:fEH -0.038 0.860 0.317 = 1.000
Besh ICT Rl 45K 1.765 0.583 0.110 * 0.149 * 1.000
FlEEIR T A -0.387 1.014 0.020 * 0.047 0.295 * 1.000

o Ak E p<.05 ahRFRFARRE,
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K= MEERUEMNERBEEEBSIEL

*HER TP EE HR g
x2 ‘ BHE ‘ +AH/BEHE NFI IFI GFlI CFI RMSEA SRMR
St
2 36114. 60 8 4514.325 0.963 0.963 0.991 0.964 0.076 0.023
Hise A e e e e e e
ESE S 20979.33 8 2622.416 0.964 0.962 0.993 0.965 0.079 0.024
Hlsiz ) e e e e e e
o 22625.80 8 2828.225 0.966 0.965 0.992 0.962 0.086 0.029
Hlsi A a e e e e ra | ma

ELBERLZMNFRE RN ICT RE&EFTRARF AR ZFWATAE LI L Z,
VE 2R A5 4T 46 NFLLIFT 5 GFI; 4K 45 47 €46 CFI.RMSEA % SRMR,

st A% i
R ICT R % HR
FREEHIICT R & PHR
KEEW QB FFHLL

Tt
o

=

H,
£0.285

- & 5;|~ - $£0.280°
BSHICT 2402967 R 22 2% 40302 B2

RIRES) s o e

E2 HAEEFEARYER

E:) REAAFR T BRI 812, BEAREAEHEZHA
REAIERER, BA TR RS 8 R, BT ZILE L2
HAERK, D)ATEHMARRAT ZZORBLER, KB ZAH X
5 RIS T XA BN, KR la R AR ¢ A F IR
RRHFHRINCT 45 F J47H (R ICT § 286 7) 9 R A,
If B B A B A IR X F AR ICT 99 A5 F 3474 (& ICT §
ERNEXFASHAEETY eI 28, B XRAGZAHANEHF
KPE, AR FTAERRL, 3) AT ERHEZRNEARE T LER
HOEATEGREY, FXARXBRE L7 BRENEHG R4,
AFRHRAEEGRBERBINDEEF,

=0.004,1=3.981,p <0. 05, B} 5T A Y% x ICT
HERES R | B =0.017,1 = 16.386,p <
0. 05, W32 el i RACE I8 0.3, e itk — L kAT
Jo HeE o d s B AR A E TR, AR TR B R
FERHEEI T (AR B WAL, e A A 2 R gt L

- 66 -

FLIRLSN ICT Bhagsi 2 17 R Bl A FA BRI R
PR AR R TR R R T X (Al
PR B H W R ECR 0.549,1 =225 188, p <
0. 05 ARFEFE R AR FTA B A A R BN 0. 543 1 =
204.789,p <0.05) o i 2 B Bk PR N 4 1Y
ICT [ ERESXHLSM ICT Bha 2 2 17 0 Y BUR 2 )
AR TARFE R 2 R 2 4 (R AR R
B A B RZE R 0.103, ¢ =104.332,p <
0. 05 ARFERERF AR T BA A R BN 0. 0831 =
89.017,p<0.05),

Xt 5 2 AR e 2 E BSRE RTE s A AR R
i, PR R e, i < 07 22 S e AN 1 i
I, o AR 3 5K G 55 & 307 7% ( Cheung & Rensvold,
2002) &t ACFL A 55 2 A ZREA 22 A SE Y
FIBbRE . DL 5 R R R ) ACFL i i 0. 01
NBMIE, ABFFEAR e B eI e,
LA EIE AR BUE - %A H,—ASh ICT f9RL
) AT xRS B R AKCRE B9 52 Wi (ACKT Dy
0.032) 54t Hy—H#Hh ICT BRI shxt ICT [ &
RESTHYRZI (ACFL 2 0. 022) o ZeAEAfERAE H, 5%
& Hy RBCES TH

wJa, 5t Hy BN ICT BURIE SR TR
HFARER & BR R A5 m, 4ot Hy AR i Ta] 4%
SR 0. 012 (SE =0. 003,95% {5 #6i [X.[1] >4 0. 007
£ 0. 018, 5401w &K A Hy BRI 2L
WK 0.005 (SE =0.002,95% {5 #i [X.[1] &y 0. 002
£ 0.009, K508 E K, Fon AR R AR
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AHETH L
m it

ABIFSE T 3L 2R 48 (2012) 15 B AR A T
)RS S E 1S B e R E A
TALRETE AR o 12 A 5 PISA 2015 #5Ek
Bl & R BRI AR R A2 b 545 SR
RIS S AR OGN IRt E A 1CT B}
AT R IR AR 1ICT AR TG 3, AR REXT L7
B IR RERfE S B AE . Ry, AT 558
T HOMER PR e PR ST B R I 1 AR
P, 2 B AHG SR ) 2 i 2 2 v o A N A AR
RIBAEH] . IR T R B RAUAREIE LY 42
R REAE AR BEORM T 5 #UmR 7T 7
JIvHE RSN A A , A ) T3 25 Bl R o —
AR AE A B FE ( Caimns & Areepattamannil , 2017 ;
Chen et al. , 2016; Kukkonen et al. , 2013; Meluso et
al. | 2012; Park, 2015),

TE75 IR AT LT, AP 4E T R %
R AR BEN S @i, B 8E LIE
HER T HPEAE IR A R X BOF b, W% AE
AR TEAS AN A I ICT RS2 17 R, B R 2
AETERAPNF B Z 1 ICT B2z )17 0 A E O
AT R R B IR ARE % X TR B IR Ak GE
() HAZFRGE R, & 245 38 B L (Cohen, 1988)
FEM RO . BE SRR, BUN N B 55
HRAINE 2T G SRS T RE BB A, O TER N 52
TR R B DL EAE RS B 3847 ICT B
S S I X AN X TR B R ASRE RY R K
g 4 PRI P 8 BT 3K B A% 1 ik, TR
RO B TR A A TER - U A 3277
25 (Loyens et al. , 2008 ; Schraw et al. , 2006) , ik
AT FHEI R E AR B 1 I R 2L
ShA EM ICT MR =2 217y, R 2 R Sh
ICT Bl o REAE R s B R R B B2 A
FARER B, 55— A AR R ICT | &
RE 12 FAE RN R TCT B2 o 1 SCHE, Ul B B
FHH WHESI N B AR ICT RR, & SEHE
(Kanematsu & Barry, 2016) 45§, . ICT 5 STEM (&
KRRV, 2 STEM 2 1 4> B2 R R —

A7 S8 7% (independent minded ) % >) 5 4% 2% 3 (en-

joyable learning) , i £ i ICT F 4 B A REHL 47
M SEBE, e S S AR T T (Y A AR B
Ja  ARIEABEFEEE R, BT T AN 228 kAR
M TICT BSR4 3l , S8 nl LSl o 2 il H ik A7
ICT RT3l , I X 27 s e $ o 4R ICT A &
fEST, 1M HLAE 18] 12 X A} 2 B FRAHE ™ AL B L T
MO 218 (2012) AR o ~) i@ 40 PG A 8 1k )
KA KT, 20 LIS BRI 3l 5 5l 5 > #
J& T A —ER oy, —FE AR 2 B, AR S
i shz ) n] DUl i ICT 145 21 KA 9 B4, AT
B AR S5 b EMIIE T IZBE LR

B AGZSHEARETROHITAE
HELFXFAEATRANR

ABFTETR /R BIRFE A FRALREIE B AT,
ERRTE A A B AME BEARXH et R A AL
REMIRICR , ZBOMTER 5 512 it 9 220~ SR S A DA i
R AR AR o MBS A A, AR
IEAE SN, A8 A SO AR B T
B IRABEMIERTT, BOM PR A 1 207 SR H O e Al
BRI, GBI TE T2 R PR IS 32 3l i A5 BB AR
FTRIZ RS2 2T (AT o B0 PR 58 0 AF D 4l
B, 2 A PR 957 2T A7 D A AR A 5 T B
{45 (2014) DA 19 3 4F R A U2 HOAR T HE B Al o 19
ARE A ZWTITIE X R AN R S B BUR,
K BRIE P b 56 T 205 2 (8 15 i 0 1B 48 LA 27 R
EV MR ELG By 17 S, E
M5, fH/R 2 (Pardo, 2014) A, B 5 S H AR
K 27 2T AR T HOMAE 52, 22 A4 ] FAE M
PR FIPTUBORA o}, BEAT A AL 2] o X U AR 1
PRIGSCRE T, 2 A BT 58 2225~ I AT, s an R A
W aiie, AR E i ICT Al , A EMERAR
e RSB, B fe st PSR AR R
H R E X R AR T I 5 D BibL. R, £IETT
SFN(2017) H2E5A2E A (2016) WA A L. A
HUINBAE BB G HBoA RS I i, 76T
BN RERGE 727 ] N TR 3l 7 5 Ja #0oR (5 B AR
PRIE R ZO L SPUSR BASH5 , VE TR G i [ 5
HOMF IR TR SR o A 12 ) DR

BEAh, BARAF TS 4 R R BHA T E R
BB OR R A7 AE T 55 2 2k, SRR 22 [ ¢
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AW E 2R (R PERM A BB AT R
A FAEE Y B 25 A I DO A R AR T
F L BRI ER— B E RO
F, BV 2o N R A A o 2 (B RE ) R
o AT A >0 SR 2 >0 ShAIL ) A 10 2 AR
EP4: (gender stereo type) LA S50 2 St 2 50 55
BT LA R T A AR TR X S e ) (R 2
St , [T 3 Rk 72 2] 22 5 19 JiU A (Haworth et
al. , 2010; Meece & Jones, 1996; Ridley & Novak,
1983) . ANid,  TX SepF 5 4510 A — 2, TRk —
BB SERI h HEAT WM R 22 5 2] S LR iU AR T
B, RIS LR ] S HUIE BUBR AR W I A7 A 22
2 ( Velayutham et al., 2012; Webb-Williams,
2017) o WP AMUT ST ) 3, AR BIF 5 ) A SR Rt
T oy BT ] ARSI IR 4 R 321 DL B Lo e Rl
2T TIOR3

(—) AR 33] F %24 R ICT #4745 5
04T A

AWFFER I, ICT Bhog 2z ] 15 xd TRk B 3K
RRERI BB S, o 2ot T 0 A Uk AU an R Ay
PN B L AR RE A RAEE, ARSI S Lk
I ICT JFRERL 727 2] S al AT I T J00 5,
O] DLSG B I I A A T R AU S 0w A,
ZHEARSCAITRIE VMl b 2 AR ) P 3k 28 % 500 R B
PO AT SR WA, A e AL AR X R
H A E S WG sh B ( Chen et al. |, 2016)

(=) SEAL ICT & 5 % 50 iF & 2 49 45 )

TR F A B E R 1ICT AR shilr K A
B ORI SR, 2R A b R
CAM A T ICT 7 i, 5 H R BUB AL A (1B
AUNEAIX 206 S X 27 A R Bl AR ST 45 R K
B, X 2R s o P s AR A T ICT B EfE
St A O R R B SR, R R AL B 5
(2010) FyiAr , & [ 2 2 A N ICT AR T Sl Y
Fe B T35 4, s 2o A N ICT R G Sh T A o
Z IR A ], N AT 5 A5, 1R BRI AR
A N TCT GR35 gl Birad R i35 B, 25 7 LN 5
ICT fRIA IR IR 1 2 18]

o~ AT 50 PR A
ABTTEHE L REE A AR R A, i
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IR SRR A7, HITA Y A2 2 BORR ik 2
BFE K IR TR B . AR, RS ICT 4=
IRIE SRR B FALRE Y BURGE h ACR (ICT A &
RESIXIALSM 1CT BB} 2 17 S AR B S i
BE BT A W BRI 15 1 2 B AR A RO R #
AT, BERH L 23 AT LA 7 G B 52 M) 78 ek R A A I
UM, IR A A T g g I, e 2R AL
RAMFTE AT LAFE A PISA 2015 23 A 1 BCHE , T83+F
JE A HA ] LA AAS B TR T (474 i, AT )i 25
ORI 3, 48 X B 2 1 FS0RE A T 1) M i
i, WA A R U AR 8 (2012) A2 22 >
BARELE R A
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ICT’ s Positive Influence on
High School Students’ Science Self-Efficacy

CHEN Yihua' & ZHAO Keyun?

(1. Chinese Academy of Education Big Data, Qufu Normal University, Qufu 273165, China;
2. School of Information Communication and Technology, Qufu Normal University, Rizhao 276826, China)

Abstract: Given that the importance of “science self-efficacy” to science learning engagement and future career
planning , this study developed a model to explain the formation of “science self-efficacy” based on the view of “learn-
ing lives approach” with information and communications technology (ICT) by 15 years old high school students in
China. In this model , we analyzed ICT’ s effects on “science self-efficacy” and compared the differences between gen-
ders on the paths of the model. Using the empirical data released from PISA 2015, the participants were 790611
students from Beijing, Shanghai, Jiangsu Province and Guangdong Province with data weighted. 415066 partici-
pants were boys and 375545 were girls. Structural equation modeling , path analysis and multiple group analysis were
used to analyze the data.

The results include: 1) the model is well fit with the empirical data. Path analysis shows that the *application of
ICT on learning science” is positively related to “science self-efficacy” ; “ICT autonomy” is positively related to the
“application of ICT on learning science” ; “ Leisure activities with ICT” is positively related to “ICT autonomy” ;
“Leisure activities with ICT” has an indirct positive effect on “science self-efficacy” mediated by “ICT autonomy” and
the “application of ICT on learning science” ; “Inquiry based teaching” is a moderator in the model. 2) Girls have
higher coefficients of the effect from “leisure activities with ICT” on “ICT autonomy” , the effect from the “application
of ICT on learning science” on “science self-efficacy” than boys. Girls have higher mediation effect of “leisure activi-
ties with ICT” on “science self-efficacy” than boys. Based on the above results, it is suggested that not only teachers
should use more “inquiry-based teaching” in a science class, but also encourage students to apply ICT on learning sci-
ence outside the school. The latter one is more important to girls than boys. Moreover, given that science education is
closely related to students’ ICT literacy, the positive effect from “leisure activities with ICT” need to be valued.

Key words: science self-efficacy; ICT; PISA 2015 ; structural equation modeling
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