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=~ PIREREHRY

HAR B EEE R EE RIFVEBERE - DUEN HE AR
MESINER K » B B B AERE 2 I R et (Butterworth, Varma, &
Laurillard, 2011; Geary, 2013; Richland, Zur, & Holyoak, 2007 ) - 2§} B F & E
SRR R R RPN R » RE (o {1858 1 1 bl B8 S 22 (A s pE S 2 17 e
g7 > MRV AJESEE (Chen, Chiu, & Wang, 2015; Mclnemey, Cheng,
Mok, & Lam, 2012 ) - Wfelfe =22 L VEEE B (S0 o (AR BB s = B2 A%
#ZHH (Hiebert & Grouws, 2007; Kiemer, Groschner, Pehmer, & Seidel, 2015) - 2
T AR S N G B &R & fF B S B 4H 4% ( Organisation for Economic
Co-operation and Development, OECD ) Frh{TAVEFE 5T E] ( Programme for
International Student Assessment, PISA ) HJEIFEFELE » $EESHELE A SEIR AL
FH o AHZ B\ AR A B A BRI T B T T - BRRCBERAR R o AR
ENH SRR M B ECES: - BINAHEE 2R s slE =R
RIERfE e 7 3 - R ISt TR E B R - (HE UG H — LS
AR

FHALIZR > EATHSE D7 A B e B SR B AREEER B T S B EE R
SRR REIIAST B IUREAREEEL > 7y RE T frsgfE | iz (skill development
model )" EHFFRS 1R (self-enhancement model ) ~ 7 ELHY R BR-E8{% ( reciprocal
causality ) BASZ(L3fEIE - BT EIE S RETRAVRTEMEERST - (ERE
ELEEG S > TSGR > M REER B R AR B T B BERT
B B T B TMES B RS B R R i 2 i (B RS -
BEEE 0 2013 ) IRZERIA/ IR BYHERR RG] o AT Rl ry AT MEERIT > 4K
et fifp s BEEE R H ML SR T rh o M BB 2 2 > DUE Ry I b s 28R B Tt
DR T EN R RERET o BRI N IARA SRR B B S T TEE T
7% 0 RysmiisT BRSO > AT AR R B B SR P B T 0 (R
ARUEEEEHEHE AR S S22 - DIEAVERH E T LU N E =[]
—ERISEREUEA » RS K H B SO Al E R R Z P iy T8 B se iy
PR o AWFFEa P ERE R - DUE B ARERME B Bt ey 7 m BRI 25 -
AR ANESE LR TR - SRS ET A TN E - £
AIZERIVERET > TSR WIEEAELEN  FEETE S
Bt b= 2 BRE EEEAYEE - HoeaE R DB RSB AE -
ol TEE ) R > AR B AR ER RIS S EER - DIMIIRAGRIZ
EROIRIIEE - 28T EERGBNE RS > — (SR EE R A
& ~ FELSHIRETRIRZER - BEBETEANEZSEENEEEE L > BEER
8 H S — S DR SRR E N EE L - Al Ress et - SZ2E s
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DEEES S SES TS S LR ESIEE SR 0S8 alod 2

ISR EEBRECRL A (Liu, 2018a, 2018b) « AL —BERIRTEIE TR
SN ST - ST RS B R TR R T
TR - BE Y SR TR T R N N RS R
SRUS » S B SR (S P S NS T A T 2 A B SR s L
EES H R FIBSIE AT G R BT R F T R RARRRE e - DA
SRR AR ARG - PRI LS - STRRRIS SR
SEIB 571 o SRR 050 B B B SR b L AVER#E (Liv, 2018a,
2018b) + AHSE (B SRS - FEA SR E R 2% -
BT SEENS - SR TR S Ak DT S B B
HORERET NG o K AT ATIRACE TR ERI S - BB
R E R R DL B RS ACT A T FRFEEAE - J50E » P92 FRIRA T

1. W b 2 B2 B P, ~ BB TR BB st B R -
2. RSl B H B ~ R RS BB ER EA S i L P U

3. EEBEEE RIS A T AR B H RS BB sl Rl AR
TEM -

B ~ SUBRGFAT
— ~ RSN B BRI E R

BEMSA—E T HE > BNEEHEEEE  TEMREESN AN
o B R R AT ESERE (PRAEE - JHEZEEE > 2010) o Shavelson ~ Hubner £
Stanton (1976) /et " HRMERMMS R | BUER WA RS —
(&P MR 4EHE - B - NAMIYBTSEE BB B 2 1a S 2 FE iV =
EA MR o (F4E DRI AR R — R B IS, - AR E
R E R B IS AIR% 22 2L A AV BRI MR - Y BRI B RS B R
BRI AR R B MG 2 - B2RL B FORE S RE (S8 B8 7 [ B B A2 (I B
SELT E FRERET o TR AR BE E - B IR AV EE T RE (Chen
et al., 2015; MclInerney et al., 2012) - Z2} 5 ML RO ERSHY R E 1L - 1
ENFIE H O RIS EH KRR - BEIVEIEL B ENS S
AVEE (N > 2010 5 Marsh, Craven, & Mclnerney, 2006 )

Marsh 8 Craven (2006) f5ifi > BE#BEFAVSERE - AU BIZETEERE 5
HEE > WS AR B RS R ST B E ORI - H AT ASME Ry
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ki

NHIE » Marsh 55 A\ RyefZ BN ER A (AR R B b 28 e BB R B Bt &
£ (Marsh, 1992; Marsh, 2007 ) - #E4E Marsh #{%L » E75 %S HEE A GRIEE
FEEERBESHVHTE (IR ~ iz » 2015 5 1K » 2013 5 BL(6E - 2008 ;
HE G ~ 2559 0 2016 5 Marsh, Hau, & Kong, 2002 ) = _F#lihf4e 0 BHEEE
MR TR R A P - RSB (REER B B SV E
HNHEEOIHEL » FHBRERAVEEEERGE (Skaalvik & Skaalvik, 2009;
Timmerman, Van Luit, & Toll, 2017 ) -

AT 5 RN R B 2 AR SRR B FE S IR IE - RERER KRB &L
W1 PISA 2006 ~ 2009 Frket 2 &g HEER (AR ~ FEIL48 » 2011 5 BROME
5 2016) » BRSSO A FER L - (615
REVEHVE - AR E B B A B R M S 7 M S B B
TFEHE AN 25 o RAh ST R R B B SV EE B - e HEER sk
FEHVEAS L #RFEA HAZE - Marsh B Craven (2006 ) 5 FHlfE AR
B MY v MR RS 7 i - BRI T T ARG C AT o T
TFEHE G - PATTAS SRS TRE R EEN R e T B TR ) RS HETETE - At
FRAHER R 2 ESEL, > (8 T REERE > AMERH 0 &
GHMTERN—ENRIE o HRRZ &S EHA B ERASUHE AR
(Hattie & Marsh, 1996; Marsh et al., 2006; Martin, 2013 ) - EZ » 5L AR A
MR A ML ERER  FLURREHEINS 5820 B B SRV 7 ZE T4
(Arens et al., 2016; Marsh, 2007 ) - 55 I » ZA{EERER M-S & T TH
Y A AR AR AN SR A B RS 4SS - A T BT B K BRI A R R
BT EEXATTEIIE - SAIHNER B RRESAVAER B ~ WERY T
o PURSET AT AEEEN T - FFEE ARG A EE RS TT
Zo T 7ETE it (Arens et al, 2016; Marsh, 2007; Marsh, Seaton, Hattie, &
Anderman 2013) - (it » A58 EEE RV EERER - DIFIRAREEIRIGH
RN R ITEHE > SN B B S E S E B AR -

BRI E RS SSHERNR  EENER B LT B AR s B e
BRI GEEIE M L JTRE I BhER AR FE A% SEIR I RE U BIER Al T T Y AR A LB
EA M2 (Mooney, Seaton, Kaur, Marsh, & Yeung, 2016 ) - McInerney Z A

(2012) FsrfiZa A5 4 PISA HYBEERGEL » (-85 Marsh (1990 ) HYEER} B Feitl
e& 3 (Description Questionnaire, ASDQ ) JHI&E & 8,354 {ir&4: » HAFRE~
BER R H B  E RE R (RS TR HE B PR AR - A BV
BEET R M AR N B OB FAVEE IR
BERERHAT By o Brisson £ A (2017) DL 82 {EEEEIELR 1,916 LA AUEA
DABS RSN R 58 57 B B B R A > 27T 65 BB 5 | BB B TH9t&EREUR
PERIGHAY HIMESIE S » HEEEEER LB RIS BRI AR
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DEEES S SES TS S LR ESIEE SR 0S8 alod 2

HIEE - 5940 » ARFRIERIEFERSIE T - 88 TRET R EN B 5 L8
FERCE - AP R L B = Bk 4 BAYERZE (Brisson et al., 2017; Alexander,
2018) < IS AR R HERAZ (R » hELS AR ERVERAE - BBETORAE » #2HY
BEEAMRAE - E2iE)7ANEALRIE (Kombe, Che, Carter, & Bridges,
2016)

=~ BB ETRIRATRSY

%N (learning strategy ) FVHE(E HHVE &y T EH B (FFZRE#E » 2011
Schraw & Brooks, 2001 ) - TERERYEE RIS A B2 E iR S « AT REH
RISHINFE R AN » W28 KBS PR [E R A R 2 SRS - — /&
MEAVEL SIS (Chen et al, 2015; Mclnerney et al., 2012 ) DUR A [G] S04 F2 5 Y E2
T EE SRS A RIS EBAER (Cook & Braine, 2013; Nambiar, 2009 ) © #8—
R M2 SRS B AR R A SR — 22 RICHIE  HAIEAEEERIRE > B4R
DhREER el AT R REREVEE (5RE(Z > 2001 ~ 2006 ) » BN HYERE 5l
et sa 2 MR R e BB RMRESE & AL ~ 9558 ~ 82 (SR ~ BB L E -
AZEE 5 1999 ~ 2000) °

DA ESBERL SRS [EHE  BRERSE P BAE M 245
FHZEECIRET VRS » DI E AN GIEE - S E RIS 5 A [
HEGS EHENE B RSN FEENEREEREEESR (FFEE - 2
18 » 2003) - A RS E SRISHIIHSE - T2 E RIS mERsenya - BEEE
BLREME (2004) MRS B B IR RIS AV E R85 © 3rachiE

(2011) FIFHFERRE A5G T R E RIS By - BEEEHERS A [E G B
BLESHVRRERR IR  BIREETEITT ¢ TRMER (2011) BASSHIRCEERIE - Fifht
FET » HREBREENEAER - DRSS EEE RN - AREEER
B&HYIT S IAFTAVERRGRIE] - B2 RIRHY Bt A [E] - BIYME BHEEE RIS AR
78 » REBRA ARSI EREFTRE L 2 M &k - HMEARIBR - HER R
BRI (deep learning strategies ) Bl HE2 I TEHE (surface learning strategies )

(Biggs, 1987) - HATA —REEEH ML B E RISHIAST - HERAVBHSCHLZE
BEAMEAR » 3 FERFR B LR E RV 2 E R - McInerney % A (2012)
W7eaE R B SR B LAY R A (S RS B SR - BB R
HIEFERAREE - (REESE B AR T AV ER A ARV R B Bt - I
PRH R RS - TRt yE - R S E RIS B A AR B F
S PR A B E AT H NFER (Chen et al,, 2015; Mclnerney et al.,
2012) > bl - SREAERE SRUS AV EE Bk - TSR LAV - BB RIS
HINZEIR(TEE ? Pilcher i Miller (2000) 478 2552 B2 SRS BLH HL — K
o AR (HEE0 ~ A8 - 4HE) ~ teasadml (HRE ~ Bek - i%%) BiER
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R (WFIASED SR - SRR - (AR ) ST (A 1 R -
FREET RIS, - ARSI — TR MRS 5 S -

e aai ikl

EIFEH SEEREE

sy (3 ey | | demma | B ot —
L G

SIEH

NS

1 E2E AR 7140

Skemp (1989) 38 RS ERRIHVELH BLELMR, HANE] - FEBEREE oRng
H EREAR SRS RIS » SR RISAE LR R - FEENEA
EE AR 7 - BEEEAMRIE R EZAEMY > BEEERIEMERS —
FCERE RIS HRARS - A B S AVEEINTRRD - REl(E - HEREHE A DS g > &
B BB E NG H S [P (Hinton, 1998) o #E2EHE R HER DY
FIRMSHY(EF_ESEERE - HREREG B Bl aE H CAVERE NS - BT
fEfF=Kine > UEARERE (Hougham, 2002) - SIS ~ BEE (2013) Ry
RS H S - SRR R B O Y SR B 2B SN SE
HYSTHE > S B P AR AV B ER B R - BT SRAE R ¢ SRR R 22
4 REBEAENEEEE LEAEE - (BEEEREE TS Ry /B - 12
= R TSR R AN BRSO (W& 2 Fom ) » JRED TR iR
R > 5 [EERE YIRS BER RS - WL B BRIk - AT ER AR AV
ERpicEk - BIEFS ~ JusEs (2015) DUCHRERIET A Bt A - DTS
SE DI B ERER R Ry vh o B TR ST ER B ORI T - B AU EE I SE A
BT o TR B R R AR B B T S LR SR SR S o ] - A E
FHYFAER - ST 2 IR E AT E ARG - 2 BH R HED)
Mo [NIE > WTFTE A s E R A - BAEEE E Y - BT
BB BRSO Y T R R S A B BAYATRENE - FELUE REEE B
RSR T e THI2E > DR ZEN R E AR (E E A T 1) -

192



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

0.8 %

B
EER v

2 WA - BB B
SRV © BITFS  BEE (2013) o DA BUERELE B 0 S S s
BB 2 T — RSV - BRESISEET - 16
(1) > 159-178 - H186 °

0.40%**

0.46%** e
R RL

2~ PFITA
— - BrER

AUTFELAB R4 A BT 52 - AR oy e et » 520800
s B~ BB (27T Bl sl - —3E3EE 1,200 {7 - [E]4y 1,032
o> AR 995 £7 - Horfr B EEILEHIHEL 10 FrEafe 12 {EBay - bR/ DEE
BRI AR AR NBUEI 283 A a6 e 7 (EpEak -
F£ 193 A 0 Pl 6 FTERfL 8 (EPaR - 3 232 A 5 BREHHEL 3 FrEEft 6 {EHt
o $L 173 A0 BEESAHEL 3 ATERFT S (EBLAR > 4t 114 A - H8ETA 995 A5 Hrf
54 507 A 0 24488 A o

=~ IR TR ESTRE
(—) BEERMSER

AR BEE RS ERERA "R RM SRR (B ERE
2013) > ILEFRA 17 EHE - BEA RIS « WSl EE 2 M6
IR - EfEm - ER > srhlE (1) BEREC: B OSSR E IREERMR
EAETEHE - BTN EIREER oREFRVEBIL 11 - (2) BEITE) 4
SNBSS L n] DL E BRS8N0 H R ORFSR > rBERAVEHSL 6
W o BRK Likert R "1, R "IREATE TS5, R TIEERE
storbR TR AR RS AEt oy 28 HER S IRAIE AR Y > D BRSIES
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FoRME RS

FHEARWTIE 995 ERZERVEIRETERRMERNZE 3T » KMO {HEs 962 »
Bartlettt EKJEfaE &2 p E/NFY 01 > Wi [E R ZFFEUE AL e iz
66.275% » £ HEEENAZAFENT 41 5] 86 2 > FrLltfEEA
ERERUE (B4 21 Cronbach’s o {H7% £y 939 F1 .896 » HEERIHIIMZ
Cronbach o 4%k 952 » BRI GENEAHESIEE -

(2) BRERERER

AT BERE B RIS BRI B K e mAT R T B R
FigER ) (BIEKRE - 2013) > [RERA 25 ¥ BEA RIFATEMBSE - st
RUEEMEE 2 HEHE - Ga/sEoER  slSmE - A% - Bzl
RFfEIZeHE ~ BOALEELARCRENE - (1) SREUREE @ ARSI E MY
R WEEM R DAY BEEHELELE o (2) #UHEE C BAEREHLL
HOHVEAE SRy ~ FlErstlniethiERe - (3) Bikidaghy - 2245
HNETiR S E AT SEREIIZ R - Rkt B CEANMERIE D RS R IR B I
B0 - TR B - (4) BefE 2Pk © SRS S H CRVEEEE) - A
IRFFEIRY ZHER T AT EMHI SR - BN EIR LSRR - (5) BLgE
A SRR RARYIRE N TR B S EEEEERT ELL - (6) AFRXKES + 824
REFE FHEA RIS A e AT > MAERE ERIRTE - WIR BRI - At
FEBRA Pilcher B Miller (2000) FE5RAVEERI (#2510 ~ A8~ 4HER) ~ 1REaH]

CHRE -~ oz~ 9% BEJREH (FHEEHE - HERE - SEH - A
Rr) ZEERISHI S BERIVEEI AR - BBl Ll AR
BhE =30 - B Likert TREER "1, For TIEEAFFG S5, Fon TIEE
e - BomliE - Fon(ERedE T (e T RS -

BERRMERZ N TEVEESE - KMO {H Ry 917 > Bartlettt Bk iR E & 2 p {H/)
r .01 =(EEERZFEEAVEREREREE 75.638%  SEEHNHRZEANE
o 56 F] 85 ] LG EAEMENE - =@ &M Cronbach’s a &%
By 869 ~ 903 Hil 884 » BBl (=fE(Y Cronbach’s o =i 0.941 » ETEHAR
IS -

(=) BsEEt

TEREEER ) R EEHIPR BRI E S N T RY - B A PTG ER
BEERAVHIEREHE (GREE > 2002) - S22ERELZSFEARZ J7E  AHTEL
PR LR HIBR e R L ZAVEPE 73 > ARSI E R ERSE Rt Z K
B (EIRE ~ AIFHER ~ BOGE ~ IR © 2008) © BIFE I FE B AR AT EAGERIE
PRSI - [NIEBRR L (I F BT R Rt N NE 5 - SR
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DEEES S SES TS S LR ESIEE SR 0S8 alod 2

PREEVEERRANE > WEERT A — » SRS S EE RS E R ER
NE (BIEFTE > 2015) « SUARWTFERTTERVEERER SRR S 105 BR4E55 —E20
B AR B A AT N BB SRR 5 — R B RS 2 il
T 738 (SRMERIREES R (RS ABERE NG MBS -

= BT R

AWFELL LISREL &5 712 AL A e i as R 2 oA - AT
PR i UE G 0V RS T A LB FE AL (absolute fit
indices ) ~ ¥4 {E B 8 & 512 (incremental fit indices ) B FHAIHC 3 & f5 12 ( parsimony
fit indices ) AETTEEAL (BESEL » 2003) - (iR I HCHE I IR 22 & 15
i (factor loading) -~ 4HFV(E & B -G8 BEERAHE Sk ¥ & (Hair, Anderson,
Tatham, & Black, 2009 ) -

— ~ BRGSO

AT FGEHRER S FAMGRE AT 50.95%  24:1549.05%: 59.70%
HERE IS S BIRINEERE - Hh U SR N E B (LA
28.34% > BERASNIRINEEME 1k 32.82% - \CRBERE BT - S
LUREAE 63% » BRERERDL BAE 37% ; RHREEIZE EH ~ SIEL TS 65%
BHRPREELLEAS 35% - FERERERZER TP HYSCHIE 9.55% ~ BEfit G 11 76% °
FHRAFRERTE 1968 PG ETTIFBIREHEE (IS - SR & E
FUEHTER > BEEK  KEHNHEERENETE - 258245 — A%ﬁlﬁﬁx
HRAE 50 53 (&) LAEEMS 65% ~ S5 REBERESHE R 50 7 () PLE#A(S
59.7% ~ WAREERELS PR 50 77 (&) PLEAS 62.11% -

» REET B

ZERPERNRAPPIBBEEE I RE 1 EREN AR SER T B
EHIRL, NEMEHEEY % 3.01 BN " BRATH) ) REMEHEAYE9%2.98 - 8
BERRISERT T ABCKE ) APEEUE 3.22 - HOE T EREER2ET, o P
BT 3.18 0 SPIHRURIEAYE TEEEEEE ) 0 B 3.05 o [TERSERER T —EL
FHIVE R 59.77 - B RKESHHIPITERy 54.83 -
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x| —ERTNE UG EEEEL

B A Z R g A
BB SER HER 3.01 0.90
HEITE) 2.98 0.84
Eetid 2.99 0.82
BRI E R AR 3.05 0.92
BEPREES 3.18 0.97
ANBESKB) 3.22 1.00
%ﬁ% 3.15 0.87
BRI ER —REE 59.77 28.25
*“‘”&% 54.83 28.33
ahe 57.30 27.22
= ~ MRS

AKEFFELL Pearson fE7Z=4HREE (Pearson’s product-moment correlation ) ¥} /{4
R AEATRUR H IS ~ B RS MR BB R &S T T T8 i - DA g
WA R R Z2 A T 2 IRV ARRE 3% 2 BYGE R BRI GBI RN 0.5 7F a= .05 >
FirA 1 a2 It 2 e 22 2] 1 [ B AR - i &y &3 2 Cronbach’s o {HIFTK
r 869 » PRt EFREA —EMEBIASET -

%2 SR e - SRR BER S L 2 tHEE (R B R

H#&x & iR SN S 85

AFE e mm 2k w9 n
HEEL 1.00
HIATE) 0.78***  1.00
SHEERE 0.54%*x  .75%** 100
B g 0.68%%% (. 78%%* (. 75%%*% 100
NP ) 0.61%%*  (.73%%% () 70%*% (.75%% 1,00
EESERRER 0.78%%% (0 72%k% () 72%k% () 70%%k  (.59%*k* ] 00

1 oRReRoR povalue < 0.001 ©

g - %ﬁ%@%@ﬁ%% © B B TR BB ER R SR R A A
R T

oy ER T AR B R A - SEE R R B R B B EE R
s AR I S VB E R TP & Z A SRS T IR et oy AT TRt
Z B A A E 3 -
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DEEES S SES TS S LR ESIEE SR 0S8 alod 2

g M| ammE &

<

B

I

SRl 1,

HE X,

HIk{TE)

R 2R

m,

o

y
252

3 BRI - BEREE RS SRS 2 R B A 2 B
(—) waEfhEt

DL LISREL fhiEfiE 3 25 > 451 AE 4 Fror - MRS EEHIN R AR E
RS 7o MAGEHEEN - SRS EI SRR R G M EEZA
R - i BRI ECE S S IE  #E GFI Bl (HRCEEHTE IR SR (E - it
AR - SOETT S HEAYHYELE -

(Z) s

RIEZE RIS B E2 SR IO I RIIR B (4 B BB 2 B > AR oease sl
G - fhEt s SERAE 6 Fr o IhiEh DL e B R s AR
FEER B S SRR LGRE R ~ B B2l el \FORBI F N e B2 AL
HYBER S TS o JEAERELAHRANT SR (EEUE > 2013 5 BRI > 2013
B 0 2011) -

(=) B R AR B U=

B 6 BRI EER T R 4 R 2 (-
RMSEA £ RMR 75 &R » T ERC MR BT S - ISRt
P BRI S BRI R 8 - BB A
R B S ESS B NEAWREEERNS B HEar
RMIEE D RTER 0.5 BARRS TEARER 0.7 ; 85 » 4R[S (CR)
FORINER 0.6 BIFAAIREREREAR 07 $=  SEMEIERE
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ki

S8 (AVE) ZEKJA 0.5 - (il 6 815k 5 Jafk - HHIE =k 2 s e Hy
Hi3k (Hooper, Coughlan, & Mullen, 2008; Hu & Bentler, 1999 ) o ARFZEER A

PRS- PTG, = (ERZEMET 0 CR{ETE 0.8
PULE RFTA BHIIMEEENE » H Cronbach’s o ([EHE#H#E 0.8 » KHLE(EE S
Mg SEE ) /£ AVEEHmEEAES] 0.7 DL (REAESEIIE

R > BURHIEHIE R4 BT -

0.78 e
BE e
EENG
NS 35
HRTEY
0.90%** ErE—
s —

0.95%#*

Bl S BUEREE TR S: « R R B R R (5 (s
Sk p< 050 FEp< 01 B p< 001 ASIAIEHE R B

0.77" SHEERE
okok
0.63%%* 0.96 ——
1.00 » Csgmen
EE oz —
S . AR
0.89° [T
0.59%** BEE R L
BE
0.95%**

6 BUEREEE H M » B R TR BB ER RS Rl B (A S U il

Sk p<.05 FEp< 0] > FE p< 001
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CEER TSR TR T DR CTT ST E LTS =00

T4 P AVECE TR

SE MR ftistE jes I
Minimum Fit Function Chi-Square 55.24 (p=0.00) p>0.1
Root Mean Square Error of Approximation (RMSEA) 0.081 <0.05
Root Mean Square Residual (RMR) 0.85 <0.05
Standardized RMR 0.036 <0.05
Goodness of Fit Index (GFI) 0.98 >0.9
Adjusted Goodness of Fit Index (AGFI) 0.95 >0.9

PR {E PO AT
Normed Fit Index (NFI) 0.99 >09
Non-Normed Fit Index (NNFI) 0.99 >09
Comparative Fit Index (CFI) 0.99 >0.9
Incremental Fit Index (IFI) 0.99 >09
Relative Fit Index (RFI) 0.98 >0.9

P& AC S FE R
y/df 7.89 <3
Parsimony Normed Fit Index (PNFT) 0.46 >0.5
Parsimony Goodness of Fit Index (PGFI) 0.33 >0.5
Critical N (CN) 333.49 > 200

%S EEEARIRsE

HEME BlIZEEH WERAME WESUE S ZXHEE 5 Cronbach’s a

B S HEE 1 0 - — —

SRR 0.77 0.41
BRI Bk 0.96 0.08 0.89 0.72 0.88

ANBEKE) 0.80 0.36

L E—ERE 089 0.20
=S 357 A 0.92 0.85 0.92

R g ppne 005 0.09

(=) BEAZ REMAESRRE

FHEE 6 AA] > AR S R RIS E B 27 5 0.63 (p<.001) > 223
RSP H R )15 0.13 (p < .001) - B SBIEEHRISH E 1
BT R 0.67 (p < .001) > DIEEHHEES Ry 2 81% > S48 TR 0.76 (p
<.001) - $AE 2 > HESER A4S RS DUT 2 - (1) BIREsfEs
HRISEN RS A EFIE A REAREENRE  (2) BRMES
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ki

HERE RIS Y BRI (R 2 B DB R B ER SR O B IE (I 807 5 (3) 22
5 B B H SR AR BT NN RS B S i R B - ISR
JEE TR G LIS RSy h B > RS L R R IR

6 BHEmEHIEZ AR

BB > BLEE  ARUE  OEYE  GE
AR 0.63%+
S 0.13+%%
Bk ph st ! 0.67%%% _ 008*** _ 076%*

FE 1 IAZRE RS Ry 8y
*p<.05> %k p< 01 *¥*p< 001

h ~ By mBE R
— -~ Hiw ENEE

AWE BRI B B RS - B SRS B B R B i Y B B

7 DL SEM TS 2B (51 Biltgln - tHIEEERETR - BB EHMSTE " 5

HRL ) WSRO RS R A EEAE 8 R E IRl T A SRR

PEEREELET ) BT ONBORE) ) FoEA R > SRR AR R A T
A B ER R ik R SRR T O o T

(—) BERERBSEB R R

FEfE S > HEREARTHERPENNEENR T - EREEARCEE
AR &EfEKIR > BIRFRFEA (2013) HYMEETEEREADTFTAVER 2 DI
BERRB AT BERERMSE " HER, HEREEARMSRER
T BT ERERARAEN B ER  EBEEREE RS o F R A E
A HBERERSE AL -

BN ZE S EG ST TR R [HEF - RE ~ BN SR A%
P EEIRE R 0 B ER E B L R A B A 1 b U LA
& EHENAET > B4R LEGETE RS B RV EERRE R (LB EE
i (Cai, Brown, Deng, & Oakes, 2007) - #ZTHIEEREZE HECT AR
AR E A G H MY TEEE (reputation) R « #E At & LRRHEL
ERYFIN TR IEEE » B oK EEREE A A= 7 B AR FERIEAE
THEBC - BENEEE RIVEREEET Ry - B8 o] DR R HEE4
TR CEEBER T HNFEI - St N B VBRI SR IR R ZE

200



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

Z— « WEARMRRZ by TEEE ) 5T EEE ) s B4k
SABAYRS R N B R B AYEEE (Cai et al., 2007; Ganotice & Chan, 2018; Kurman
& Sriram, 2002) - {HiEfEGFE - SEEEERAEIEES F R EZ (should do) 2
B> MIFEIE (wantdo) fHE: (Ryan & Deci, 2001) - EE2EHYEIHEZHH T
EVEEEE - Z2ENEmEiE T o fhEd 2013 447 PISA AY4ESRHEHY)
& 25 (Chinese Taipei ) {FE2R PN BLEERC IR 72 B2 AT A 2 B R P KAy
PRtz A BAEREAE R - B ARG - BREER - TEMH)
%~ BRESF T EalE R - NEE S E IREE L A & B e A
(OECD, 2013) - & [ - HEAGEEZFI - Al - EEAGHE
BHE (Ryan et al., 2001) o Wfe[FRERA= REDL T BB (MY REFE B2 E B » 22—
(EE S, - s R DUA B ER B HE B Y - ST REE T (T
JE | FEEECAFRE B E TIER R E R (ZRECE - F2MPiHK - 2005 5 Eccles &
Wigfield, 2002; Elliot & McGregor, 2001; Wolters, 2004 ) o BN R ESL G
AREHEZEENEE  SEEGEREEEEHAEA - Eigeaet
BRI E PR EE RS » SRR E EE L (PR - 12
Pk > 2007 5 SRERZS ~ B2IPIHK > 2017) © R REEHENFFRIEAE - 5E)
BB RS NGRS > B —HWE T A BECHEEEENEE
[» (Fadlelmula, Cakiroglu, & Sungur, 2015; Seaton, Parker, Marsh, Craven, &
Yeung, 2014) - ZAlHE AR E T AL A E - BLIHIEAENAE -
BATEEERENEEER  2ENTENDS - KA A TEHIETK
FHEEERE (HBUE - TRFEE 0 2010) o AEM EEIEEREA - DL ERIRREGE AR
s T EEATE) ) AT oRAE BRI e -

(Z) BEEE RIS EBESEEKE

EAR B RIS HIERE HAVE Ry T BB RGN A BB R % (H A
RIGFa e M EREERA — (Schraw etal., 2001) © A& 6 > AHFFELL
CEREERHE ) o~ TERFEBISET ) BT ARSORE) ) ARNEE L IR B RS
[EFIFERE > IE=(EREE A5 & Pilcher 81 Miller (2000) Y534 "ERERRH , &
SO ~ T ERTEELEOET | R l&axat ISR o DUR T AREORED ) RETREER
i > Fon— (e B AR B SRS TE A SR ~ 1R asew b A B I i P T — RS

RN R R L B EEAN T - A AE N BRI
ELE T o WLAIFISE TR > R R TR K A B EAVERE - ERR
AT SR T A BB AR B 50 - HVATEAYZER] - FRIB R E S T U ERY
R > BERRET M NEZ TTEM B Tt R - BB 2ot - 751E
IFREREESS - HrpRANEARY " ARBCKE, - FEBENINTERURE T AR
GoRE) GGRIZFE - 2017 @ BIEFSE > 2015) - ZRIMATFE - ARBRCKBIHY P

201



STEORINERGH P98 EERTRE B A EREGRA [ DBty | HUERE TS
38

Liu (2018a ~ 2018b) HYEMEFFEEDT - —(EHLARA A R EEALEAVER A [
FIAR FIRVEERERE Sl - IERRHVAE RS T AR Y - SRRl Y e 3 52
EIRHBANEE S E R AR SRR - U= R A &
SR A TS FR A2 B HER - EBfil A1 Sitompul (2017) HYBFZERUR - 25
EAETE RS - RIRBEANEERK - FH L BEEE PR
E BEETREHIER] - NI SR MR R R SR i A 2 B A FISE T
A5 7E HY SRS -

(2) BEEBRBSUBEET RIS A8 » v EnEs
SERCHL
FHZ2 6 T > BB RE E2ERIR EHE 8T £ 0.63 » B TRIR R SERY
S E R R 0.13 - BRMLSE EESGREFERE T 5 0.67 » REEZET)
Fy 0.08 o SEREEE | T S DA R B SR Ry DT 2 SR BT By 0.76 -
B2 0 BRI A R R O S B R R RS R A A o R A -
HEARM SR —EENEEEEN B IRME - M8 g B RIS =
3K SEERIVREIS B EMRAE - REEFE IS » TEEARFIECH
BN - BRI A R o FETAGR S B B TR A=K
BHVEERER RS - H B E BRI T o PRI F AR S B A
AR RREA Y SIS (Chen et al., 2015; Rodriguez, 2009 ) » [
W& F1E2 3 pl ik > [ ¢ IEAHEE ( Chiou, 2003; Green, Nelson, Martin, & Marsh,
2006) o mBEERURE LR ENGT AR > WAL= IR M B 22 S e H A
RIZH O] BE A [E 0522092/ (Schraw et al., 2001) -

~ - ZHEHER

Ki7e Rt T B IREEF ) B > AR RN CE R B RSy
AITEIIE » ISR IR e S 2 SR B RS, - BRI v
SRR R SR E S AR B SRS Ry BT - m DA
BB, - BIOVE A SRR Vygotsky (1978) 71t » DI Wood »
Bruner f1 Ross (1976 ) {i Vygotsky [ ZPD Fr2&E H 142 (scaffolding ) B »
FHLAS S B2 A 85022 B PR S A B R R TR 9% - AR R R e ek ~ AR BN
M~ B S E2E (Blanton, Stylianou, & David, 2003; Goos, 2004; Baxter &
Williams, 2010; Sleep & Boerst, 2012 ) - BRINEFZEE (2006 ~ 2008 ~ 2011) FI|H
Hf R FHEA B2 E S 3 R L B Y B ARNS » 5 [ B A MR SRS » (B T
B RERE o KR RNV ER R ~ EAY T DURERET ORI

202



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

HEE REUT I EN B R R RIS ME B RAFAVREE - RS
EERHHTA AT - 5401 Marsh B2 Craven (2006) FiiE - TR E RS
I oRIEHEE T o BETER S T B E RS (VAEY) > TR A
iE NEEEARPAL RS - MIEE RS I BN TR E - G TR EEE
H o SERSRARERNER S T o BRI R iAW -

ik 1 (RS REEAR T B BRI RART I 80E 2.99 » 12422 F 0.82 > H
AT BRI EEIAT T © R (3) I H CAEBEE R T Y RIA R E
B PEEUE 291 EFRORUIFTE S 0 E B CAEBER T HRYRE

(11) FREETEEEHEHVEE TS RIPREEED e - R 2.86 » FonPREgi
MEHEBRAEANZ - (4) BEEHCHEEREDRAREL > FHEEE 2.84. 0 W5t
BB HCHVEERE LIRS - (6) HAEERMFEEE R BEERIRA LY
EN52 - SPHHUE 2.82 > FTLANTFE S0 58 BB B E SR B CHYBEER A
SFENS s (7) EBHEEFIERERAMH - PHEUE 249 TorBiFEHEEAL
AR HEEREEERVEIE - 52 > MREECAEBERITERE - HE
CHBERME OIS - 58 R ERTRI LM FEEE B CAVBEERIU A 4FENR -
AR RBEERIEH CHERIRE - AampsHym | - B2ARIRAIERVEEH
HRESBIREE - Frl RS R 2N S LR AR KB BB R

2
aE R ©

R B SRS A R B I B 3.15 0 E R Y B B S SR
30 FORWIFEE R AE G LIRS > H o REIE T B PRI - AR
BRHE T (3) WEHFERAVET AR RS EES 0 2.66 0 (4)
HWERAFERRA - 5% - FALFVEEEQGRA L - 2.8 FRISAEE1TE
B EREHIRETIEST o FEARRKREN T > (22) BT HFERAEHEESES 0 &
EERPCEHT > 3.11> (23) ERARMEAT_LERAIP AR - &1E T aRsEZaT
2.95 - FREARAE LR D RIERTEF A - 12 BE SRRl A A T am - IILimEh
SN e R e - WS (A ATt R R R B R A B S Y
TR -
=~ DR R IR

(—) HEEERER LHER

L BV TEEVESREEE RS > THZE " BERG 8 - EANE
SEM A B R B Fbe /Y B ERCNME R B pinl - HALEBEE
TR BRSPS IR > IE > RER B IR MR B B - e
A HERE RIS ISR SE RO RAFAVRE SN - mIERDL MR B SRR R T I A
B B SRR E L2 - WRBE O B EE R R4

203



ki

AR T 46 T FE S HORASE + D2 BB T B S ST T s
S LB B S S © BT — (AR BB IE R % TSR
R LSRG S A B+ A VR T AR Tk R
A -

2. {EEVESEH TEEIREL ) REIUTIH - WBh SR R ARG - MBS
AREHRE LS HAIRE 5 - BN EEERFTE - R E T REEHIRE
HH O ER AR i e A R e A ROR T S B it T - ISR RV EE M - £
EEEE2ET | REUUTH - SRS LA A S H CHELRIE TS
- WETsREERCHR ¢ S9h - HINEERB G EITH R AR T - SRR
HHVETIE W HAEea G - bABI e B CE R MRS - 558
TRERANNRE ) » £ T NPERB) 5 BEJIJTTH » FRlm] BLER A T BATHY L BB
o EEAERERNEM - I H S HAFEEETIE R 500 WBhEER
BEE S NEGBAVEIR - BT/ NEMBEHE  BERZH A FEEE
o =R~ i RN ES -

(Z) W5ERRmMA

AT A Ry T RS A I R Y EOROR IR T B BATE L Y
Z o TAETE, 2EE - HEEEIRES - AT AL - KRR
A EEE - 2EENGERHEEEHIEA - BRELEr - A5 8RHEIR
AR ELE T EEEEROIET M EEE R B (S 0 (PR ~ R2IPIFE - 2007 5 5R
W23 ~ REIPIRR - 2017) - (BT FEAY 8 2 & R AE B 56 L 3 -
P ~ SREREFFEATEE R

RGN A IR RBIRE A PRET B AR RRRIRIS ] ~ 2R T
JEEE LS AR H B R R N - B — P TS E MERIRT ST
AT ~ VIS RS R e T o st B 5 B SR B SR R it B
AT - BTN EIRFEIRE T I SIERAR AR E S A RSt
BRIy > MERE RIS B EEATRAVERE OS] - & E et H R B T
SEERZE RS -

26

Ao B AL EIE B A (354 5 1 MOST 105-2511-S-130 -006) » &
MERLRREATE LS R -

204



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

ESPUN

TR - AFHEE - WS0E - FO0 (2008) - A HIBRERPE - =dbT -
HIE

AR ~ HE5LAE (2011) » PER - BRGURE ~ TIFEE - RIEFRE EERE A
EHEER VEEEERGE TR  (ANBER R B Z SR - 8
BEREHFEEIT - 56 (3) > 119-149 -

ZFECE ~ FRIAR (2005 ) - i [m F3R HATRAYRE U R H B RE R SR AH A B 4
BEOEEE 37 (1) 61-78

P~ BtEiE (2003) - BB T RBEEATHRE - RHIEEE AT - 265
2-15 -

PREEBE - A2096K (2007) - A EIREBE ) - 3R H EAS O B s S s
FELIER ST - LT > 39 (2) 17319 ¢

HEUE (2012) - FribmRE T \EE2EBBENERE TN - BREENE
BRERBZHZE CREMCZELGRSO) - $EREHE e - 240 -

BRASEL (2003) - ERETREERA - Z1Lr7 - HIESHE -

(R (2010) « RIE2 B BBES Z K BUVINIRESRTE - BREEABEZETARE
= o BETIEHFEHAT] > 55 (3) 0 61-87 -

PRIER(2011)- BEERAR T — — (L B/ N AR B (E 0T 5E - R B »
19 (2)> 101-122

PEZEL (2002) o O EEERETE o EALT ¢ B o

SRATC B EE ~ FFRE (1999) - B EERERE L MRE R IR -
TTEIRR R EZ B G HEEVFE R s (NSC 88-2614-H-017-011) > R
A -

SR~ B EE ~ REE (2000 ) o B o HLEEFL R PR EEER A W R ER R T
7% o BB > 16 > 163-191 o

ST (2001) B AREAER 2 SRIE BHEEEEGT - BT » 17 > 85-106
SRAT( (2006) - ELETRISHYAEEEE - BOSFEHSEAIT > 2 (2) > 1942 -

SRS ~ Rk (2017) - SRE (& H AT 2 B B H B\ A\t & B AR > RBh
205



TR Z G - BE LI > 48 (4) > 509-530 -

PRAFZS - HEZEEE (2010) - RNEREEHREEAE BN EREC TR - BE
DEEERE » 42 (1) 77-97 -

EHEEE - RFE S (2010) o FRERAE RV INERY © BRI AR S HATRES - 3R
FREZEET] > 13 (3) 122 -

TR B (2006 ) - JE FH 2 P ER B G HT 268 1e B/ N B S S R R RO BB s =
R SIHTIST o B ELLIRISE - 29 (4) 0 655-686 ©

FFRB#E (2008 ) o AN[E] HRME 052 Ry 2R th o M ase a3 B S B2 S R i LR VR
B i B BRERTEIAST - B LR 0 39 (4) 0 114-146 -

FFREE (2011) » FEAZE A3 S B2 SRS /D B RS [F] g R R 2
EE R R s B BIRERT RIS - S OB 0 43 (1) 127-154 -

ZIERFL ~ P0G (2015) - HEREIMES: - BEREETRNS - SR e B R
ELSERER 2 ST — BT UEIES © BOH.OEEEE 0 46 (4) 0 491-516 ¢

BITFS ~ Bl (2013) o B A BERERSE B Pl B B B2 7 TR BB ER B SR
BLZB5E — BRI HEUBURS - BRIZEEEEZT] 16 (1) 159-178

Bt (2011) - Frdb R \ER R L BE R R H B - BRI RS
BRERZIRZE R Z B 3w 50 - $AEREZE IR - &0 -

BEMEER « SRERAE (2004) - HINE BRG] & BUER 2 H R i - BE
OEER > 35 (3) 0 201219

LA (2008) - BHIBERESIELRS ? BE2ERMS - BEERTFEZE
PR P R & R B B B R B R B (R HEE ISR - TR R RIE RS
EEEIZEEA (SC95-2521-S-018-002) » A HRE »

BRG ~ FEFEE (2016) o [ B2 A B2 B P B B B2 SR SR A TS R A
ZHEERZE — Ml SRE A 2R 2 RS - R BB BT 0 24( S ) 511-536°

T

Alexander, L. (2018). Medical science under dictatorship. In I. L. Horowitz (Ed.),
Culture and civilization (Vol. 2): Beyond positivism and historicism (pp.
108-129). New York, NY: Routledge.

Arens, A. K., Marsh, H. W., Craven, R. G, Yeung, A. S., Randhawa, E., &
Hasselhorn, M. (2016). Math self-concept in preschool children: Structure,

206



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

achievement relations, and generalizability across gender. Early Childhood
Research Quarterly, 36,391-403.

Baxter, J. A., & Williams, S. (2010). Social and analytic scaffolding in middle
school mathematics: Managing the dilemma of telling. Journal of Mathematics
Teacher Education, 13(1), 7-26.

Biggs, J. B. (1987). Student approaches to learning and studying. Retrieved from
ERIC database. (ED308201)

Blanton, M. L., Stylianou, D. A., & David, M. M. (2003). The nature of scaffolding
in undergraduate students’ transition to mathematical proof. International
Group for the Psychology of Mathematics Education, 2, 113-120.

Brisson, B. M., Dicke, A. L., Gaspard, H., Héfner, 1., Flunger, B., Nagengast, B., &
Trautwein, U. (2017). Short intervention, sustained effects: Promoting students’

math competence beliefs, effort, and achievement. American Educational
Research Journal, 54(6), 1048-1078.

Butterworth, B., Varma, S., & Laurillard, D. (2011). Dyscalculia: From brain to
education. Science, 332(6033), 1049-1053.

Chen, B. H., Chiu, W. C., & Wang, C. C. (2015). The relationship among academic
self-concept, learning strategies, and academic achievement: A case study of
national vocational college students in Taiwan via SEM. The Asia-Pacific
Education Researcher, 24(2), 419-431.

Cai, H., Brown, J. D., Deng, C., & Oakes, M. A. (2007). Self-esteem and culture:
Differences in cognitive self-evaluations of affective self-regard? Asian Journal
of Social Psychology, 10, 162-170.

Chiou, H. J. (2003). Examination of wvalidity and related concepts for the
dimension/component model of self-concept on adolescence. Journal of
Education and Psychology, 26(1), 85-131.

Cook, N. F., & Braine, M. E. (2013). Meeting the challenges of neuroscience
nursing education. British Journal of Neuroscience Nursing, 9(5), 248-249.

Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual
Review of Psychology, 53(1), 109-132.

207



Elliot, A. J., & McGregor, H. A. (2001). A 2x2 achievement goal framework.
Journal of Personality and Social Psychology, 80(3), 501.

Efil, J. P, & Sitompul, A. M. (2017, December). The use in active learning strategy
of learning starts with a question type in the mathematics learning. In
Proceedings of 2nd Annual International Seminar on Transformative Education
and Educational Leadership (pp. 289-292). Indonesia: Universitas Negeri
Medan.

Fadlelmula, F. K., Cakiroglu, E., & Sungur, S. (2015). Developing a structural
model on the relationship among motivational beliefs, self-regulated learning
strategies, and achievement in mathematics. International Journal of Science
and Mathematics Education, 13(6), 1355-1375.

Ganotice, F. A., & Chan, L. K. (2018). Construct validation of the English version of
readiness for interprofessional learning scale (RIPLS): Are Chinese

undergraduate students ready for shared learning? Journal of Interprofessional
Care, 32(1), 69-74.

Geary, D. C. (2013). Early foundations for mathematics learning and their relations
to learning disabilities. Current Directions in Psychological Science, 22(1),
23-27.

Goos, M. (2004). Learning mathematics in a classroom community of inquiry.
Journal for Research in Mathematics Education, 35(4), 258-291.

Green, J., Nelson, G., Martin, J. A., & Marsh, H. W. (2006). The causal ordering of
self-concept and academic motivation and its effect on academic achievement.
International Education Journal, 7(4), 534-546.

Hair, J. F. Jr., Anderson, R. E., Tatham, R. L., & Black, W. C. (2009). Multivariate
data analysis (7th ed.). Englewood Cliffs, NJ: Prentice Hall.

Hattie, J., & Marsh, H. W. (1996). The relationship between research and teaching:
A meta-analysis. Review of Educational Research, 66(4), 507-542.

Hiebert, J., & Grouws, D. A. (2007). The effects of classroom mathematics teaching
on students’ learning. Second Handbook of Research on Mathematics Teaching
and Learning, 1, 371-404.

Hinton, A. L. (1998). Teaching and learning strategies: A comparison of teachers’
208



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

and students’ perceptions (Doctoral dissertation). Retrieved from Dissertation
Abstracts International. (DAI-A 60/02)

Hooper, D., Coughlan, J., & Mullen, M. (2008, June). Evaluating model fit: A
synthesis of the structural equation modelling literature. In A. Brown (Ed.),
Proceedings of 7th FEuropean Conference on Research Methodology for
Business and Management Studies ECRM 2008 (pp. 195-200). Sonning
Common, UK: Academic Publishing International Ltd.

Hougham, P. (2002). Improving student teachers’ strategies for asking a range of
both high and low level questions through math evaluation. Retrieved from
ERIC database. (ED349309)

Hu, L. T.,, & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: Conventional criteria versus new alternatives. Structural
Equation Modeling: A Multidisciplinary Journal, 6(1), 1-55.

Kiemer, K., Groschner, A., Pehmer, A. K., & Seidel, T. (2015). Effects of a
classroom discourse intervention on teachers’ practice and students’ motivation
to learn mathematics and science. Learning and Instruction, 35, 94-103.

Kombe, D., Che, S. M., Carter, T. L., & Bridges, W. (2016). Student academic
self-concept and perception of classroom environment in single-sex and
coeducational middle grades mathematics classes. School Science &
Mathematics, 116(5), 265-275.

Kurman, J., & Sriram, N. (2002). Interrelationships among vertical and horizontal
collectivism, modesty, and self-enhancement. Journal of Cross-Cultural
Psychology, 33(1), 71-86.

Liu, Y. L. (2018a, April). Using affective scaffolding to correct mathematical
misconceptions for junior high students — Collaborative action research. Paper
presented at the 4th International Conference on “Multidisciplinary Innovation
in Business Engineering Science & Technology” (MI-BEST-2018), Bangkok,
Thailand.

Liu, Y. L. (2018b, November). Employing infusing curriculum to build cognitive and
affective scaffolding to get a win-win situation for students and teacher in a
mathematics classroom. Paper presented at the TERA-GACC 2018 Conference,
Teaching and Learning Literacy, National Sun Yat-sen University, Taiwan.

209



Marsh, H. W. (1990). The self description questionnaire - I: SDQ-I manual. Sydney,
Australia: University of Western Sydney

Marsh, H. W. (1992). The self description questionnaire III: SDQ-III manual.
Sydney, Australia: University of Western Sydney.

Marsh, H. W., Hau, K. T., & Kong, C. K. (2002). Multilevel causal ordering of
academic self-concept and achievement: Influence of language of instruction
(English Compared with Chinese) for Hong Kong students. American
Educational Research Journal, 39, 27-63.

Marsh, H. W. (2007). Self-concept theory, measurement and research into practice:
The role of self-concept in educational psychology. Leicester, UK: British
Psychological Society.

Marsh, H. W., & Craven, R. G. (2006). Reciprocal effects of self-concept and
performance from a multidimensional perspective: Beyond seductive pleasure
and unidimensional perspectives. Perspectives on Psychological Science, 1(2),
133-16.

Marsh, H. W., Craven, R. G,, & Mclnerney, D. M. (2006). The new frontiers for self
research. In H. W. Marsh, R. G. Craven, & D. M. Mclnerney (Eds.), New
frontiers for self research (pp. 17-51). Greenwich, CT: Information Age
Publishing.

Marsh, H. W., Seaton, M., Hattie, J., & Anderman, E. M. (2013). Academic
self-concept. In J. Hattie & E. M. Anderman (Eds.), International guide to
student achievement (pp. 62-63). New York, NY: Routledge.

Martin, A. J. (2013). Goal orientation. In J. Hattie & E. M. Anderman (Eds.),
International guide to student achievement (pp. 353-355). New York, NY:

Routledge.

Mclnerney, D. M., Cheng, R. W. Y., Mok, M. M. C., & Lam, A. K. H. (2012).
Academic self-concept and learning strategies: Direction of effect on student
academic achievement. Journal of Advanced Academics, 23(3), 249-269.

Mooney, J., Seaton, M., Kaur, G.,, Marsh, H. W., & Yeung, A. S. (2016). Cultural
perspectives on indigenous and non-indigenous Australian students’ school

motivation and engagement. Contemporary Educational Psychology, 47, 11-23.
210



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

Nambiar, R. (2009). Learning strategy research — Where are we now. The Reading
Matrix, 9(2), 132-149.

OECD (2013). PISA 2012 results: Excellence through equity: Giving every student
the chance to succeed (Vol. 11). http://dx.doi.org/10.1787/9789264201132-en

Pilcher, C., & Miller, G. (2000). Learning strategies for distance education students.
Journal of Agricultural Education, 41(1), 60-68.

Rodriguez, C. M. (2009). The impact of academic self-concept, expectations and the
choice of learning strategy on academic achievement: The case of business
students. Higher Education Research & Development, 28(5), 523-539.

Richland, L. E., Zur, O., & Holyoak, K. J. (2007). Cognitive supports for analogies
in the mathematics classroom. Science, 316(5828), 1128-1129.

Ryan, R. M., & Deci, E. L. (2001). On happiness and human potentials: A review of
research on hedonic and eudaimonic well-being. Annual Review of Psychology,
52(1), 141-166.

Schraw, G., & Brooks, D. (2001). Improving college teaching using an interactive,
compensatory model of learning. Retrieved from http//www.cci.unl.edu/Chau
/CompMod.html

Seaton, M., Parker, P., Marsh, H. W., Craven, R. G, & Yeung, A. S. (2014). The
reciprocal relations between self-concept, motivation and achievement:
Juxtaposing academic self-concept and achievement goal orientations for
mathematics success. Educational Psychology, 34(1), 49-72.

Skaalvik, E. M., & Skaalvik, S. (2009). Does school context matter? Relations with
teacher burnout and job satisfaction. Teaching and Teacher Education, 25(3),
518-524.

Shavelson, R. J., Hubner, J. J., & Stanton, G. C. (1976). Self-concept: Validation of
construct interpretations. Review of Educational Research, 46(3), 407-441.

Skemp, R. R. (1989). Structured activities for primary mathematics: How to enjoy
real mathematics (Vol. 2). Milton Park, UK: Taylor & Francis.

Sleep, L., & Boerst, T. A. (2012). Preparing beginning teachers to elicit and interpret
students’ mathematical thinking. Teaching and Teacher Education, 28(7),

211



1038-1048.

Timmerman, H. L., Van Luit, J. E., & Toll, S. W. (2017). The relation between math
self-concept, test and math anxiety, achievement motivation and math
achievement in 12 to 14-year-old typically developing adolescents. Psychology,
Society, and Education, 9(1), 89-103.

Vygotsky, L. (1978). Interaction between learning and development. Readings on the
development children, Readings on the Development of Children, 23(3), 34-41.

Wolters, C. A. (2004). Advancing achievement goal theory: Using goal structures
and goal orientations to predict students’ motivation, cognition, and
achievement. Journal of Educational Psychology, 96(2), 236.

Wood, D., Bruner, J. S., & Ross, G. (1976). The role of tutoring in problem solving.
Journal of Child Psychology and Psychiatry, 17(2), 89-100.

212



DEEES S SES TS S LR ESIEE SR 0S8 alod 2

Exploring a Model for Junior High School
Students’ Learning Strategies and
Achievements for Mathematics

Yu-Ling Liu"~ Shu-Fen Shen™

As mathematics educators, the student’s learning has been our major concern
for long. Since many past researches were conducted in small-scale and limited in a
validity of inferences, this research has been expanded into a larger scope to see if
there could be changes between variables or mediators. It aims to re-conceptualize
the self-concept and learning strategy on mathematics. It tries to facilitate the
classroom teaching direction in the future, and to design a quality self-concept
enhancement program for students. With the questionnaire survey used in this study,
the instruments included the mathematics self-concept scale and the mathematics
learning strategy scale. Then, the structural equation modelling was used to analyze
the data (N=1,200) from the 8" graders in Taiwan.

The findings from this research are consistent with the previous studies on (a)
mathematics self-concept has a significant positive effect on mathematics learning
strategies; (b) mathematics self-concept has a significant positive effect on
mathematics academic achievement; and (c) mathematics learning strategies has a
positive effect on mathematics academic achievement. Mathematics learning
strategies are proved to be able to play as the mediator toward mathematics
academic achievement in this study. Unlike previous researches, mathematics
learning strategies should include cognition strategies, recognition strategies, and
resource management strategies. Teachers need to be aware of the mathematics
learning strategies for timely change and need to be flexible when using teaching
strategies. The implications for the present study were discussed and the suggestions
for teachers and further research were also proposed.

Keywords: mathematics self-concept, mathematics learning strategies, mathematics

academic achievement
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