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e RS BBEE4AH TEECHMANR BB EREERR - ik - BN
HeEH (T - EBRREABEREME) - HIFMREBISEAEBRBERRAAEER K BZEU "H
2 HE) i, RES FEEREERAETEEEEESE  BEEE - DI E EEERR
BEAE ( "+ FEREAHEREMEREN , - 2014) - REFEA (2012) F5H - BERA
(learning engagement ) /& {E 7224 iRy T BNE R E ZA 5 - 2 B EH iR E S2RIgE - (AL -
AAEEEE e A (learning engagement ) B 538 — I FHE DRI BUS BIFE -

TR B A F W2 B 2B IE - R - BAMER ARE ) - HreEER
TELES R - AR AL (RS AR TR AV E B A B (Reeve et al,, 2004 ) © FHILATE] » 224
HYER A B S IR i LB e A FUFE R (Mark & Boruff-Jones, 2003 ) - HERE A ETHIIER 4 B 3ER0
FLHYE ZERE (Downer et al., 2007 ) ° IERRANEL » 3 20 SEARFERBINE HHEF R AT EE K
AMYFHZ (National Survey of Student Engagement [NSSE], 2020 ) - & R E2ZH& A # S EHR - H
HEMEAE A6 -

& A (engagement) EE{E IS ¥ Hr2 EANGEEIEEY) - RELHT 20 A~ 28 AT H -
TREME RS TSR - AR RBUAITT Reom B B TR B E  (Fredricks et al., 2004;
Reeve et al., 2004) - [fIRHZ AZEFREZEGEI - HIFEZS2EHR A - Fredricks 55 A (2004) 5 - £
B AR B2 BB EHEE - AREER AN - EELERSHEEZTWERL AE
HYBEL » FrREBAREF R AT DVE ST R BRI A~ [EFE BRI A~ 380 B9 AR T fe ERYIE
AFEZ @R (O'Donnell etal., 2011) -+ HEFEEREWFFEEL 2 THEIFEESEIRH A (401 PISA ~ TIMSS) -
HIZ6BATEATT R A (behavior engagement) [H— & + A HLATFE IR 8 £E B0 T FE HA (R S T 2
BIESEBEIERE TR L - TR AR EEEEEET (AERANSHEREBERE
BRG] ) B TENEIZ2 ] (Fredricks et al., 2004 ) - & ZEE SN A EE RN - gRIFEEE
BERREAZS ] MDA EEEREE B RERETRFRE . BEHEAAT R EAYFE A (O'Donnell et
al,2011) ~ffiEZ » "8F , KMAZEANEOEE - DIREHREEEEREREE "5,
HIFRREBARE R DR » AT ERIEETER) - M2 RIEEGEIEN T EBR ) HIEZ$RHAIEE
SRR T - (EIS s R AT AT HE4S)) (O'Donnell et al., 2011) -« #AFEAER - (ERHITT A%
AR RIE B R B Bl B R A A B -

EIBEEMRERET - HREERAMERSBEEREE R AHERAREDI & (MORE -~ =
EiEE 0 2012 ; 5RHHE > 2012 5 Zhoc et al., 2019) ~ E2EFE A B HIRAFIEEE 722 (BER - =H{E
T 2001) ~ ZEZEIGFEEIETIG A 2 I RYRHBE (89S « AR 0 2017 5 Linnenbrink-Garcia &
Pekrun, 2011; Oriol-Granado et al., 2017; Wang et al., 2017 ) - IIaE2% ¥ A BEE S plv ik 2 B4R (TR
R 0 2018 5 TS 0 2018 5 Dogra & Dutt, 2016; Froiland & Worrell, 2016; Lei et al., 2018;
Wonglorsaichon et al., 2014) - [HFEERE @ FEEE R ARSI FEARCES L BRIER - A
MR EEEBTEG N2 AFERE - MHEHBEIPTE SN E TR R EHEE A ZE - D
F AR B B TS REEUE B E (S B E - TE20AT B 2SR B B A B RG A  RA AT s  F Ea Bil
B 2S5 MMEEME TR - (MR REEEREREEE -

BB R A FEiE - FET— i EEREER A - BAEERENEE » T2HEH
MAVEEME - AR AIER » DUCEEE S TR SR « 5138 B EBRIE A A - &+
TR E T BB ARG AR AR BRI E SN R - A RZETE RN A B Bt B
B A b EREFBEOEERHDIE R T EE (self-determination theory ) FT5@ Y E AN H 257
(teacher’s autonomy support ) iz Bf8FME (Ryan & Deci, 2000) ° Ryan Ei Deci (2000) fgH @ —1F
REFFH TIERVEEIRE - EREMEE BN E 2R TR WaeH A REI LS 1 A
FirBhts o HHICAIS] - fEBGHEER A BB g BB ARZRE b - BATPTHE TRYSCFF B R RVBUE A - 5
HEZENAE -

Ho ST BRI - AT SR RO BB (E F R R 2 B T
Pekrun FTEE Y T B2 EREIUEH—EEIE (control-value theory of achievement emotions )
o —E R A R ERE - 2EH 2 AT RE IR - IR EETFTIR R E E 5L
o e BB AR AT ERER BRI PZEHIET A (control appraisals ) EH{E{EFE(E (value appraisals ) ( Pekrun,
2000; Pekrun et al., 2006 )  WFEF{EBS /L 2 A E2EEE - RELHEZ B[RV E T R LR
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A o (HEEERE - HERSEE R H GG i BT SR VBT » 2R AR B H i 55 2 B2 E)
ZEBEERHS - JRAlEE R TR EEE R PTSEERMER IR 0 RS —(EE R
B - BEPTRR B 0 F - SRR E A B B E T EEEE 2 ) - imik—#
BT AR SIS E B 22R97 5 - #1400 Black B Deci (2000) DLEBI A4 BIFFeEA - Gk
(LEEFRAE R 9R 508 PSR BRI E 5T - B4 RERIRE I » B EER L KR EERE -
R b EE I N I RS SC R T B SR B AR RS U AT TR
EYEH—(E (E R EE, » REEE B P A A E R AT E T35 0 pe¥ HEEE g B AGE s T
WEEEEEECE WA IERE S — -

HIR - GREET A R A R A B M - BEOA e e 0 AR T
BN ERS (autonomy-supportive motivating style ) » FREAE GBS (IR H Y SR B B AT AR TE)
REFETHER AR AR EIRE - WA BDIREE A Pe ABEEY (Ryan & Deci, 2000) - [t —HEmEELEE D
IS LV T EEIAR - BB BRI IS E E T - B AR ENSEEERE - &2
BFEFE 224320 (Halvari et al., 2009; Roth et al., 2007 ) - BEARITHEAR T H FEEWNEE T - #5T
BAWLREHETR - IR EH EEENERRECEFES ER o (2R E B
BEHANE > BEELOEEREE CESUE - 2008) - [FRF - FAEATE SRS MEIRTE
JISACHIEY) » @FE TR - EEE 2 FAN 5 R iEH R = - B R DL ERI R 7 =T
BRI AET R - BA BRI XFEREETEE » i g R e B R ATIE S B 3R RE e
JEERAR ERARE A RIS, - BT A E I EE UL BRI IR - (D EFEEER N s o Fit
ARG D B A R AR « SR RDR R N SR B SeE [ SR e TR R
AL 5 E -

BEE A E R4 A PR BRI A 28 DI B BARE B B % A (Salanova
etal, 2011) Z2%  HECIEISERIISCAYSCRE - AR » 8 B S EREL F R8I 9T - A 57 554
RELSERERE S HRER R A BRI A FIE R A E RS VEY 2R - (HFGE LB AW IEE
e aTEE AR AT A B RIS AT H £325 » BB a8 2 B RGBT RS - B B B B
NELTZE - R AWFFSRARGT 24 B R BRI B R B EE - B2 E g R E8iiE
E T FFHER R A FRIRALR - e T E(E AR, B PR E M G S A R B R 9T 38
WLZEROT - (HRATE T B BB A B RET R OTHI BRI GR - sEB e
TR EHER iR -

i BRI - AR DB A Tt 2 5 52 » BRET I E R P A BB R A R BB N R BN EER
BRI - BRB2GER » A BB AT AT E R BT E T F - B0 R (H iR H R EE
TS (EE - Mt e A Ea 2 -

(—) HERB EFRIEE R EABRAR 7

1. #hii H A

BN TR - B B W - IR R A B2 R AR~ $R R
H BRSO E S « SEEEEAZ - RASEUIREUE - 30 B AESER M s a BRIy =
(Deci & Ryan, 1985; Vansteenkiste et al., 2006) ° 534k » Legault £ A (2006) f5H » B E 3 FomaH
BRI EEEN - FARERGTET (BE3E) BREE - B8 UAEREE - [ - i
WUE (2009) 385 » EERAEEZ > BPAEERESH I FERE  DFIBEETHRER K
W E B R 2 - fr b ARSI 3 E R R AAIE 24 T BpEiE | - ZARESE
IEEE S 1 - ARG T A HHESNEE - REREEEY - IRIEEA TR AN
T EEERY R 22 AR IR -

2. FE SR R Z

TERPBIE LSO AR - B2 P AR R AYZ A B 57 8 B BB AR [E AR B0CR - filan
Greene F A (2004) DL 220 (imrh A B2 Bl - KSR AR - BRI R B EAETE £
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ScFfAgE o AIH B HSRARE RS - HK - Ahmed %A (2010) H§H#f 238 (L CHEFEEAET AT -
RIMBENLFFHNEEDN SR A ERTRIRCER - BE > Xi A (2017) GLL 343 (RS ARh5E
B o R IR (IR - B2 AT AN SRR AT B SR RE L AT TH N 5 BRKEE - BbSh - Wang
FA (2017) $H¥ 637 (LrPERAEMETT AT - KRBT P24 FTARRIRAETH E R RS - A
HERGELE @S - SEEBEREE (2018) DL 560 i/ \FHREEL Mt Feti 52 - #BERAERT
FNEEENRERAT B =30 8 5 POURE B IERATRIIRCR Bkt - AWT7eliRes « B8 BT ARE R
Bl 5 ESCRFREIE AV TEEIH FA%mE (H,) -

3. A E S P EHE B 2 R

AFAT S R ARBE SRR T R > B2 S Fr SR B EE B X EHMEB EER AR ET] - Bl :
Legault % A (2006) ST —2YAHBANISE - £ FE=FDL 741 fIiNERE P AETHIE - B
AT T B SRS R W AT S B (E B A B B TRICR - 2K > Ahemd A (2010) HEIEDFERIH
EFFHEIRE D T SRR Z Bl - AR ORI R RS R ARy o AU B E(E (B
o EERE) GRS - MIEBE A (2014) DL2, 546 (KR4 IFFCE G - AR AR AP
FIRHENT E EFF AR TEEERR ERTECR - mEE s (2016) BIRFEER - £
Al H ESCRFE RBI TP A TEEEE A ERRRERCR - BRAIEERT NIRRT H T35 R A
= ARG RENRRE - 57 L AW FeHEEm S L AR RN H LS RS - J
HEBEEREES - B > AWEEE - SEERAREIRIEAETE X Fre Lt e EE

(Hz) °

4. ABTA EXZFFEBREBRALE

APTE R E EET e - AR BRI H TR B R AH R ECR - f140 ¢ Shih
(2008) LA 343 {2\ ERAVERERZ2 5 (GRS REIEETE £
TRPEMT R A BB TSR « HK - Wang (2017) 8 DL 637 (1R AL R Te i 5 - AR TR
AT - PEAFTNREIRIEAETE TR HEE R ARG EANTHEINCR - #E - ERE
(2008) BHEFFEEFH T2 H ST B A B HR AR Z B 1% - ARSI AR A AR 2 A
AlE SR - SEIEFMITHHISEE HTRRA (BA - BRf k28 - EfEBEREE (2016)
RGBS - T E SR R AR B A BB IRFEROR - JRRIE AT (i 2 1) 5 50 R5 i
BAENSERANEEREES - [N MEGEEEEES (2018) DL 1, 367 (IRl Rt e 5 -
Wt SR BN B2 A P AN SE B DB SR R - AV RRREER A E B - BB - AT
Felbk « BEEFT AR EAEETE EX R IE A TSR E R A (H,) -

(Z) BFRMEEREIR R BRI 5

1. HHRLREM T4

HIAUGE (self-efficacy ) fEfB(EBEER—FiE EIE L HH O RS B M5e R ER I EEaETTH
&7 (Bandura, 1997, 2001) - HUGEE 2 B2 E HE HIEAGER - SEE - DUR AR K 5
B St 2T 3R (Bandura, 1997 ) - Iboh - B BRAUGEE A AR € MERIRE S ( Bandura,
1997; Bandura & National Inst of Mental Health, 1986 ) - [fi Hong £ A (2015) JREH - HESEER
BENENES - B85 2 - BAMERE G REERIREMA T E B RSEEE - Gl - 8
HEA =B R REEAE - ARG H SR HRREE - £7 L A e Rt e 2 4ETT
EBHEEAEBEY - B H CSE RS B S ENRY ERE SR -

2. HEUREE B ERA LB E

ERRE R 7EEN - B PCUEELH R R AR ABEE AR - B0 Woods-McConney %
A (2013) LA PISA 2006 Firfe 2t PE BTN ERETT 04 - FE SR BUR R A AR B SRR
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HIUHE ~ B [ E(EREE SR A 1 AGRIMURI SR B AR IR - 2o B4
IR SR F B kg (2014) 4 DL 269 (KSR AE Ty bt Fe i 52 - S8R B2 B e Al 1k (A il FRIHIER 3 452
A BHIEERNESEE RS RMLEE BB R A E EENEANERR - R KiEEEA
(2014) JREAREBAE Rt geii 5 - SR AN HHEER S - MHEERANBEEHOETE - It
b REATKELALEE (2016) DL PISA 2012 SRR H A EZEEREIT AT - W73 E B AR B R
BERIE - RIHEE R AR HE 27T - BBt - AWH7e(Ree - B2E BRI E BUREE SREIE M TR
BERA (H) -

(=) EBEENERREERHAR

1. ALB AR T8

(EFSEME (task value) EIEE2E HH AR EN TEETIEENEES  EE5EEEE
(attainment value) ~ WEELER (intrinsic interest) ~ B FAE(E (utility value) S ALE (cost) PUfE
A (Eccles & Wigfield, 2002; Pintrich & Schunk, 2002; Wigfield & Eccles, 2000) ° FTEERESEE
R E R N e R R EZ RS » AR EE R F e IR - EEEERT 0 &
2R EBE IR AR KR BIERE AEE « (EZE R E B EaE BT E2A HAIE (Schunk et al.,
2008) - HHAAEEFT = AR MBE - BB E B FHER S BGREE - NTEEE
fE{HEE A EE =R (Pintrich & Schunk, 2002) -~ F:fALL - AWFFEANTFEE EIEEE ERSH
BB AT - SESEE - N{EELE 5 A EER S EERS -

2 LB ESRERA S

FREE AT - (Ma8 R (E (E B 2R % A BE A2 B BA IE M AY B (Jones et
al., 2015; Sanchez-Rosas & Esquivel, 2016 ) ° ffIZ[1 : Sanchez-Rosas &2 Esquivel (2016 ) #fFTZE3H
BA T EEEEAMTEAEEREANEES - BEEIREENTEEERS BB EHEHE
S H R R B AR B HAE AR E AR rth B B AR EE B2 oLinE A (2014)
DL 2, 546 [ RERA B E S5 o MRS R A S EE S 2R ARG ERPTERICR -
Joo A (2013) W DL 897 [ EEA: 2Bl » W4T BB H TS fEE ~ W= R Bk B R PRI
AR EEENWEERE - BEEHEE EMATENEEENFEEE - B Al - 2%
BHEREEREIEATHIZEER A (Hy) -

TRE AT AT B B SO R - AL B TERR A B AR BT A S B ZRET H 325« B BSRRET
WEESEER A ZZE KRBTSR - ROAR AR S Rk eny R - EEE 2
AW ET 2 W se AT -

(1) BIFRAFrsnE 2 EET H 2 R H RkEe ~ (T EE N B R A B8R 2

(2) BIFPAR EBORRER BB A2 5B i) 2

(3) BFPAEREBEEREE R A Z B R 2

(4) AWrFeFriEfE s T B4 Fr S22 ZRETH E3FF - RGeS EEH SRR A 22
M E AT R SR R B B R 2

Jith
(—) AEHR

ARFFEFRONER B R B\ SR B AR R RERE R O ARERE (T B B Al P - Y
(B EIKLARHL S T AT R SR AE - AR Fer gtk - Jell "M ) Rl BT - B T PRk,
WA PTER A ORI E 52 - Btk - AR ITEH SORIE 2 30 FrBIRPE: - SRR 2 31
$EF 60 (EPER - FEMIBRERIEFEEETEREE AR 1, 697 A > HAdLEf 783 A - $1#f
425 N EEEB 427 N0 EEB 62 A5 J54E 828 A0 22 869 A 5 ENTHRSAAT A HIE 1, 589 A - EHE
% E fmATHIE 108 A -
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(Z) ARIA

AWFEFr A RFRIGHRA PR RN ER - 2HERE CHSE H A ERREAZ BRI T DU
%o Te) RERZEERFE - "1 T2IFE - HIVAI Rt TRPHEIE X ER - BRUEE - (£
BREEREZERAFFRERL AT ER H - P78 KT R E I Ry R BEE R I [F
R TR AR IR RE SR AR ST N\ AEER 2 R R AR B AR - ST -

IS ES XL €

WA E LR E RIS AT Y HESE T - Frid e 2 FFEE - fEHlE LA
RERAMMUE (2009) Frfms B EZFAERER - 2ERILG 6 & flA1 « BEEZATSIEIEA5E
M - ZEEES RSB EHEATE T FAE K2 HIEREHAE T FRE - F#E  SUEH
1] > FESUE S DL 461 B Th N FEEAE B 5 $EREBER @ (7, N=461) = 19.89 > p < .05 * RMSEA
= .06 > GFI = .99 * AGFI = .96 * NFI = .98 » NNFI = .98 » CFI = .99 > [FI= .99 * RFI = .96 ; &% [
Cronbach’s o {285 .80 -

AEFFEEFLA 1, 697 (7 N B4 HETTE » SESHT - B ER RS IERER YO, N=1,
697) = 152.45 * p < .05 * RMSEA = .097 * GFI = .97 * AGFI = .93 * NFI = .98 * NNFI = .97 » CFI =
.98 - IFI = .98 *RFI = .97 ; &5 Cronbach’s a. {3y .87 < #r L - HIMEH T FFEA RIFIWATERE -
DUR R -

2. HEMRER X

HERMGEEIE AR BB - B E CSEREE EEEE RS - EHE L AMFE R A
REFEHAMA (1992) Friimdd 2 M@ EE Rk ER s T BEEE SRR - it o M - filan -
KEG ORI DEGHERMBNVELRE S - 2HEGSSAEAREERIERS K2 HIFR
HERSEERK - £5 ~ SUEHIE - RESEEREMKE DL 021 7B/ N4 R - KRR
FEEENN 65 F 73 2 BE—EEGEANR 43 2 54 20 HREER 83 SFig# i
&Ry .49 -

ARHFFEEFLL 1, 697 7 \FMRE A HETTE » ESHT - BB ERZR O ERER G, N=1,
697)=92.12 * p<.05 * RMSEA = .10 * GFI =.98 * AGFI = .94 * NFI=.99 * NNFI = .98 * CFI = .99 °
IFI = .99 * RFI = .98 ; &3%HJ Cronbach’s a {R#Ry .92 - f7 [ » HRGEEREETEEINIELE -
DUR RN -

KNER AT TIE R €S

5 EE R E A BT E T B A EE R - AW IR HE A RS iR Ak
(1992) FrfmEd 2 MBI EE K ES: T TEEE ) o8F  HESEEl  SE =R
HEF 6 #E - AN BEHERNNAHREEREY - 2HESSASARECEEERS s K2
HIF R EMESEEAE - 56~ JUEHH - LS EEmmkeg DL o21 7B/ NEAE Ry g - Fh IR EH
w TEER ) WREEWES R 79 B 83 H—EEEGEEAIS R 63 B .70 ; MHAEEE .80
gt BB 66 3 R TEE ) WRAZRARmES I 69 67 BE—EHEEES
A8 EH 44 FHREE R 63 I EEHINER 46 HE - "T8H ) MRZRARES IR 62 H

79 EBIE R R 38 B .63 5 fHREE Ry .67 » S BB EE R 51 -

RWFFEFLL L, 697 (1 /MR AEMEIT(E » SUBE ST BB ERZESNMERESR X6, N=1,
697)=44.84 » p< .05 * RMSEA = .06 * GFI=.99 » AGFI=.97 * NFI=1.00 * NNFI =.99 > CFI = 1.00 °
IFT=1.00 * RFT=.99 ; &3 Cronbach’s o {28k .92 - 7 [ - (CEEEEFREE N ENAELE
DUR RN -
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4. BHRBRARK

B BB A RGNS - AT 135« IR B ER AT R - AFTENE
AR AR IR AL (2017) AR 2R AER - HEES)  EiE LR =AW - 3t
BT 15 flan - G St EERE FHNEE) - 2HEFESASREHEB R AR s K2 0 fl
FORHEZP A K o FEAIEE R DL 640 (B R A B S SRS IREE
A .65 ~ .92 2 ~ (ERFEFEREENTY 42 ~ 85 2 « HoR » 8507 B REMF IV B E 557
By .93~ 95 K .92 ; SEEFEEHEVE R 74 - .80 K .69 - fx 1% » mbiEAC AR - RMSEA =.084
AGFI = .87 * GFI=.91 * NFI=.98 * NNFI=.98 * CFI=.99 * I[FI=.99 °

ARWFFEEFLA 1, 697 i /AR ERAESETTE » SUE ST B RE NS RETR BT, N=1,
697) = 921.66 * p < .05 * RMSEA = .075 * GFI = .93 * AGFI = .91 * NFI = .99 » NNFI = .99 » CFI =
99 - IF1 = .99 » RFI = .99 ; %717 » BF K BXFF = ([ 43 & 32 11 Cronbach’s a f2¥0 543 R .93 ~ .95 &
.92 - #EEFR0Y Cronbach’s o (REE 96 - #F [ > BEG A&FEE RIFINENE - DLUERESUE -

(=) HEEE
At setE Gt U EEERIE - AETE ESRREEE#IE ; B R - EHEEREERA

Ty TBAEMREETE o AP TRV VB 722 R AN o G A+ 35 B SR S B2 1 B e (A5 (EIE
KEE R ARG EZEGR ; BB EH EENEE R ARG EECR (FHOE 1 FR) -

1
HETE 235 - BREEE ~ FHEEHEBRAZEEER

el

BESN - AR R Z TR A - BT OV R I 22/ 75508 ] o e {18 DA _E RO BR B T DA
st QUEETE ESFFLL X1 ~ X2 R EE  HEGEERILL Y1 ~ Y2 BEEEE - B EERL
Y3 ~ Y5 RBEIEIE ; EEERALRLL Yo ~ Y8 RyBiZiaiE -
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(—) HdREET 2

| RSB EBESIIUEIE B2V e R AR RE - Bt BFR 1A DIEERA
ZE NP (M =4.18) Tkt s MLMEBEEE N ZEEREPHIE (M =3.16) Rl - HX
AWTFEAREE Cohen (1988) HUAETHER] » Hifili 5 32 il 5 JAURE ~ EHEEREERAST KT
AERE IR - FE - B ES EER 2R S F R IEAER - 1o - EBEEREE
RAZFERHBRI 23R SEEEA MR - Rk - AUTFE ST S IE 2 AR 7 A Bl 555 i B
At SR AT FEEIARIR]

x1
BMEEIEZ I8 - 1ZEEZREREERE (N=1,697)
SIS AR
2 3 4 5 6 7 8 9 10

WA Sl fREE

1. HEE R — 3.78 127 1
2. FEE EZF = 3.69 1.23 81 1

3. HEAE— 3.36 1.42 42 32 1

4. HERAUHE— 3.65 1.44 42 33 85 1

5. B 316 155 44 38 70 66 1

6. EHEE 3.77 1.57 42 36 .59 61 69 1

7. R 3.87 1.42 45 37 .60 62 65 T4 1

8. 55N 4.18 1.24 48 41 43 46 45 57 S0

9. Bk 379 132 46 42 4l 44 44 51 43 80 1

10. B2EF 3.92 1.28 43 37 .55 56 49 56 Sl 71 .70 1

(Z) Bz EREES

AT AR E 2 (Bagozzi & Yi, 1988; Hair Jr et al., 1998 ) 7% » 102 @i EER (A1
EARACEBCE B RO i S s AN RS D 5 e s = T TR - e
FIATT -

1. JEA BRI L % 58

FEREAFCERCRE G - AWFRERIATE (SR 2 8 G RVRRESEIE - HRR 28 B EE K
# o HOR Fra 28 HERER A E N AL 1 - F% 0 WFRAWESE - FratRaR
HRETN 80 £ 95 ZH  FFEHRAERERE TR .50 £ .95 ZHATERE - &k SEEI2H
K HIREIERR -

2. TEREESH N 5

R ACEEC E Z e A H - BRI EECE  HEEECE RS R E A = - DUT 9351
Gt o EYG o HHFR 2 0l SRR DB ECE A o AR fn i B R R Y R T R RO R S B
= AFRHEGEREATELE - HR-RAEEGEEEARBEEINA b - ZRE AR - fr
BTG REYHER (FRES%A » 2009) - HERERE (2006) HiREH2ZHAUEA ERELZ > DL
PG ESEEE R - st ECIEENS o #2202 GFI = .88 » AGFI=.78 * SRMR = .15 X » fEFH%E
B i o #8202 NFI » NNFI » CFI » IFI }2 RFI 43508 94~ 91~ 94 94 Fz 91 FFFE 90 2
B o ol P A R B AR - T B R U I R e R I - % - TERGRS
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EECEE G - 502 PGFI = .65 » PNFI = .50 B .50 ZARHE « i ERIH - AWHFE 2 Beia Ui
R -

®2
RN RS EACE EERAE R
1. A O
(1) Degree of Freedom = 31
(2) Normal Theory Weighted Least Squares Chi-Square = 1186.74 (p = 0.0)
(3) Goodness of Fit Index (GFI) = .88
(4) Adjusted Goodness of Fit Index (AGFI) = .78
(5) Root Mean Square Error of Approximation (RMSEA) = .15
2. ¥ ERCRE
(1) Normed Fit Index (NFI) = .94
(2) .Non-Normed Fit Index (NNFI) = .91
(3) Comparative Fit Index (CFI) = .94
(4) Increment Fit Index (IFT) = .94
(5) Relative Fit Index (RFI) = .91
3. G EAC R
(1) Parsimony Normed Fit Index (PNFI) = .65
(2) Parsimony Goodness Fit Index (PGFI) = .50

3. K A FE S R I 5

A NEASFEEC R T - EE ERTERER - BEBIE MRS R B e T 55 2
RS - TSR 3 FR o BT m{EBIFERRE T - AR e S I (B R R
{EESTHY .64 22 .90 Z[H] - ST EIERNY 50 ZhaERRHE « HoR - AW FerIZEn B E50F - B 3UEE
EFEE R B R A SV EB R EARL AR E R TR 88 2 .91 ZIH - INMFEEKR .60 ZIRHE -
Bk VO VEE SR TE R AU TR 71 2 84 2 » TREIRF &R .50 HURFEEIRYE « thAh -

FTE RS2 EUREBE K - §5 B BURAE NS E FE -
x3
HEGN Y RFREWE  BEEEEE - THEEMEINE RERERE
IE RZE & ERIFEREE & VETERIE S BN R EEEE R
EEIIEESZE (D) 81 .90
HEiE R — 95 90
HETEF L .85 72
H&EE (n) 84 91
B AhE— .89 79
HAme— 94 88
EHEE (n,) 71 .88
L8R .80 64
E0 .89 79
B 84 71
2R A (ny) 73 .89
577 .89 79
HiF .87 76

B .80 64
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(Z) FBEERCEEUR EEURREEBE
AW BT 2 HHER ~ R R R R, - el

1. F IR Z FLECR

B RS VB IE S HESUR AT - FHE 2 w40 - B A A AR 2R B0 H 2SR B AR (v,
=.52,p<.05) fEBEE (v, =.55,p <.05) KREEEFEA (vy, =.26, p <.05) B E U SR /KHE »
BRIH1 ~ H3 (SEIEHER SR - RREEMMERINHETE T3 as - BigaREE REEE
EHEEREBRA - X BPENERBEEREER A (B, = 46, p <.05) WHEBESHRIERE
ZoKUE - FR HA S EEER SR - FrREANE RGeS - HIHER G ANEET®RS - It
I ATHSEE (By, = .13, p<.05) BRI AR HESURINEFZEKE - SEIHS EBEEEERZF -
KRB ANEFEERS - AIEEER ANEENFaE -

2
HEME 245 - BRNEE ~ EHEEREERAZEZERER (SCH)

A1*

ShmmRm

%0

20
L% —p| B £ — ve [
(X1)
BEA BE | o
(n3) Y7) ’
20% ) %xﬁma(zfzﬁ:
X2 EREf le—28*
(Y8)

EBEHE
(n2)

BiGE|

(Ys)

2. HBEEIH Z [ BUCR

H RSB BRI - B3R 4 FIH > AR AN SR 2B BN B S R SRS B EAI
PRI KR - BRI E E3FFREEE H BHAE (v, * By = .52 x 46 = 24) BULHEE (v,
X By =.55x.13=.07) - fHIEMR B SRR » BRART AN BIATEATH £ R A B R AR B2
SRR ZIERE(L(E Ry 31 » FhR ol i T B R BIREAT -
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3. H GRS 2 SRR

AWrgEZ ZACRE - BN G EEACRIMBCRE - SEENEE =R ET - F
Jo o ARERATE EFFME - HETE R EHGE - EHEEREE R AN ZEICRED I
52~ .55 f .58 0 RIS P AR BIRYANAN B £ R B HKAE BB EEREERAEFLER
HERAZENR - B sERUEEM G - HHORGEHE B R AN 2R T 46 - BAIEAER
HIEUREH S B R AJREAEA HERNZENCR - 5% sEBEENS - EHEEHEERA
FERERER 13 - BAMESEEDS > AESER AT Eas -

x4
REBEHIERZEEYR « BEHRREEHERIMMT—B
(RHETE (IRTTEERIE )

BT
H#ZwE (n,) EHEE () BEEA (ny)

g BETEESZR (G)
A7 HEER .52% (19.44) .55% (20.53) 26% (8.85)
B 31% (14.04)
H ppmig .52% (19.44) .55% (20.53) .58% (22.98)

HEZmE ()

EERR 46% (5.49)
SELIEESIER
7 EREE 46% (5.49)
8 TEEE (ny)
B fpid 13* (16.99)

NEE3ES

ESiEVES 13%(16.99)

Y ot BEL A ok

ARWHEE ERETER A AT R SR AVAEN H 25057 « HEGKEE - B EENFERAZRE - Kbt
FUFABIT e R - RIS & B G SO B R 7e - ST BB T R G a5 - MR AR #
WE R AR TR - B IATT

(—) &
L BRI Z A G

AW B e 224 Fr A BB H 2R - BEGRE - (B EEHER R A ZZE Kt
serepa iU IRE - BUE T EHERAGE (I EEEER A R ERTE - B HIRMEEET
HEENEER A NEG BEENZE - (RIEAETE T EREE IR » i@ e T FEHNEAER
BAENRE B RIS EE ERAEE (Roth et al., 2007; Halvari et al., 2009 ) ° FAIAHTZE
I BRAEFTAIE BIRYSET B E520F 0 BIRNERE R B BRAGE (T EE N EE R A EE ERE
BUR - ] RAEETRETE T BE S s EE BRI B A R TR W
HETH 0 KR (e A SRR - AN AWFFRAIFEEIR » IR FF Pekrun B T #E6—(EE
¥ , (Pekrun, 2000; Pekrun et al., 2006 ) B H FHUEF R (Ryan & Deci, 2000) HJ#IES - BT
MR H BRI o R ER AR SR B TR B R R LB (E R i FE < 527 Bl A RE iy B 3k
SEEHL TS (B E R - WRER L (e (E f R BB R E I L nI A -
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2. BWEFERSE 2 3

AWFTefEe | REZ2A SRR E RS RS B A BRI AR - R
WEEEGEEMRT S (REE -« f89545 0 2018 5 Ahmed et al., 2010; Greene et al., 2004; Wang et al.,
2017; Xietal, 2017) - [EWFINFEARFFCTER - BERIEIH A FrEIE R 20T E R s - JY
HARAGER g s - HR - AiFsefask 2 (e 2AEMAEREETE E3525F  SE%EEREE
BN BRE o TIFSAG SRNEE 2R B YN SEAE R ( Ahmed et al., 2010; Legault et al., 2006 ) -
#1400 - Ahmed A (2010) WF5EEEE - BEEMBRHAHFEE RS  IEEHEERD SIS -
FELAATED B HATEEAS T4 [ EIE T4 B HEREAa TR R - B4 gl e
HmME2EEN - B - EREREmE  THAE -

B Aitseiass 3 e BA B R BN E S FFEEE S A BG BN 2RE it
FefE BB M e RIEAHTT & (HEAUE - 2008 ; Shih, 2008; Wang et al., 2017) > BRI F12E AT 40
BEIRBEE T FEEGS 0 AIEERER A (B BEREDT) BENEEE - u0REGHEE
BHEIL (2018) WH9EEEI » A S TAAN D FEE IS - QSRR AR S s -
L RS B B E H AR AR B PR — BN E B RS - Bhoh - ARITeREe 4 e AR
H IR pE BB A BB AN ER - —F R BN YNBEF AR — 2 (R EmE A
2014 5 BEE¥S ~ PEIEE © 2014 5 BEASFA AL » 2016 5 Woods-McConney et al., 2013) » BE/REH
EE AR fs o B E AT BT U EE R (Rt EE - NEREE R E A E
BH) hgds -

ik Aitgeiae 5 BEE4ENEFHEESEE R ARG BRI ENRE - H—R A
SNEBIFFEAEEE (Jones et al., 2015; Joo et al., 2013; Sanchez-Rosas & Esquivel, 2016) ° i&EH R
R EE BRI A ARSI EUR - R RS (E [ B R P A s ) 2 S AERE - =l
HEEHHNEE SRR - EEE R E R SRS B g T E S
27 B R EFER AT R -

(Z) 2=

1. B BLRE OB LR

(1) 730 —fla LR B SR SRR BRI - AT sea s Bl ARSI REIHT B £ R RS
HIEHBEE - EBEEREERANEEDEER - ML - ERATRES LS E B - IR
AMERENRYL ~ fR Ot FOR BB PUE IS KRR (RIS - R TERRE b 68 A s a B
RV - AReie R 4 H B RE BT (B EH SR E e - RN /RRE(C R EREERA -

(2) BB T RROE HE R B BOURE S & - AWFZERE - Blrh A0y H IREH B HR ABAE
FAITHEIRCR - BRI A S B CossER Bim By LB RE TG TR A= iy - AU EHEA B0s E)
A ARURZFE & i 5 - 3400 Wigfield B Eccles (2002) HYESR @ (EESHIRIIHE (BIAHE) A
BRERAERYER R - BRI - FTE i B SR AR AT R SOE Y H BN e (B - DA EEE R A
FIFERE - [EIF - 520 (2019) fEHY - FETA]EE R ERSE H Pne B BB m ks 24 H AR L [R5
BT - AR EAEEIE R E B - HEMA BRSO ~ Bifir ~ TRESAHRRH £
FERTE BRI -

(3) BRSSPI E RS EE - AT7EEN - BhANESEENHEE R ARFIER
FITEERCR - BRI P A ES EEES - MHAERNSEEETPEEN HRZNE T B AE
EFERALTER - 0[F Wigfield 82 Eccles (2000) FTE - EEAVEH EEA R MHRRYZE RO
HATENTT - Rt - ARt B L e m HER BB AT EE - DAsR(LS2 A EHRE
BEEEEN IR A TR - SETME ISR RSB R -

(4) PN ESFF ~ HESURE BATH BB R I ARIRIEEUAE - A 7e 2 B e i Uit SR A
T B E SR AT [EIREE B B BB EE - MR B2 AW BB R B NEE R ARE -
I - AW A AT E SR BB R - S r] s A e B Ay B POdme Blie R (T s (H (E RS
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T DMe AN EERP A E LS EERERFET R o W SRR R B E R -
ENGEWING SR CIIS RS 5y bl S Ea 4V GRS AT EEi b o2 - de Sk NI SV IV S N
R TREARERE RN - HERALE R SR AR B E S - B EEE R
HRBEEBIR AT - 55 AWHFEIREREETH X3 gER (TR E(E - E i g e
B - R BATER 1 IR T2 A AR E ERSL - RN IR E SRR 2R E Z M S R Bk -
HEME RS R AT LHEE -

2. WFFE BRI BL AR AR E 58 L 2GR

EHEHEAN (2006) fEH - HIEFESWEE « WE TR EREE - 2R EHE T A YRR
FREZEAN - AR T E R S B n pE gy IR IE[E /5158 5 (common method variance, CMV ) ]
R A Fe RS TR R R - AMRNMSEETEIURIE - I &R R R
—fiG AR EFE—HZA BT EN &R - rTReg A LR A FEREORNE - R ARWFERS
RIS ERF L RER A E & - Do B Feis E s & -

Wigfield £ Eccles (1994) SH#EETE A » NEESIEEE A HE » e I E AR TEEBEER
LYREERARRZ M BT A - SRR ER NG - BAENE SN EHERE - AmPEEe;
ML - B4 RYEE (S S BT RS R M E BRI E T o AT T IR MR e - Sk
fip BB LFERE o [AIDL - IRFRARAHF TR vl T B B A EHE - AR ERTIE S IEN S RS - DK
BRIV BRI E X325 - BRBEER T EE - HEE R AN ER LSRN LE
725 o

A FE iR F 2 SR B /=0 IR B A IR B R S E R R — I N« [RIEL » ASHF
Fe 2 A T RV B BT B 2 S R T iR s S [E A SR S L S [R5 2 A BT - AT SEIE D
B ANEGETT T - BEARFTEIRGZ —  ERRARAM T TSR 2 @R TR - 22 AT A 213
Bl SR — O A E RS EEIER E R - DUE— S EE B B R AGE - (S EENREE R A EER
fa] o

2530k

T B REABE R AL (2014 - 11 H ) © [Curriculum Guidelines of 12-Year Basic
Education: General Guidelines. (2014, November).]

RERE (2006) @ (EERIEK : SIMPLIS FIFEF )  SEHE © [Yu, M.-N. (2006). Latent
variable models: The application of SIMPLIS. Higher Education.]

WP BIEE > HEEk - WE (20140 10 H23 H) ¢ (HETEEZFR - HRKEE - TIEEER
BEBHNEER AN CEE) (NE#HERSO - BVUE1NEHRE - ST - hitps/www.
nsysu.edu.tw/files/14-1000-105421.r15-1.php [Wu, P.-H., Lio, M.-C., Hung, T.-C., & Cheng, W.
(2014, October 23). The effects of Taiwanese college students’ perceived teacher autonomy support,
self-efficacy, task value, and achievement emotions on the students’ engagement of learning:

Using structural equation modeling (Paper presentation). Shanhai Forum 4th Annual Convention,
Kaohsiung. https://www.nsysu.edu.tw/files/14-1000-105421,r15-1.php]

SREFE > BAR (1992) ¢ (BEMISRERIBERZEE]) o (HERET) - 39 59-78 < [Wu,
J.-J., & Cherng, B.-L. (1992). A revision of the motivated strategies for learning questionnaire.
Psychological Testing, 39, 59-78.]

EREES ~ dtigis (2014) @ CREAVEREHRR  FH B HAEE  FEETHEZ R AR -

(AL A ZEEH) » 25 > 85-112 © [Chiu, S.-L., & Hong, F.-Y. (2014). Correlations among
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classroom emotional climate, learning self efficacy, learning burnout and learning involvement of
university students. Journal of Education National Changhua University of Education, 25, 85-112.]

MORE ~ =E#iEE (2012) @ ( PREBABERAESR ) 2HER) - (HWEBRET) - 59 373-396 -
[Lin, S.-H., & Huang, Y.-C. (2012). Development of learning engagement scale for college students.
Psychological Testing, 59, 373-396.] https://doi.org/10.7108/PT.201209.0373

PREGHE ~ B (2018) : (RBRERAEANBEERAN OHSRT - (S5 LER © (6 A B ER B EREE 1 ATHIBA
fRZtge) o (RERTHEAETEZERREIT) » 11 (1) »123-153 ¢ [Lin, C.-C., & Hsich,
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fEE (2008) : (EEREEHEHZ B EFFHEBE LR HRRERMBRZ R ) - (FHEHD
Hf5E) 0 31 (2) - 1-26 ° [Shih, S.-S. (2008). An examination of the relations of junior high
school students' perceived autonomy support to their achievement-relevant processes. Journal of
Education & Psychology, 31(2), 1-26.]

FIE (2009) = (EIHA RIS AR R R E B A o il ) - (HEERLERZE) - 32

(1) » 111-145 ° [Shih, S.-S. (2009). An examination of the path models for the factors related
to junior high school students' reports of avoidance strategies. Journal of Education & Psychology,
32(1), 111-145.]

BRIES ~ R2Mbk -~ BT~ B8 (2009) : (ZBEOTE METREER (k) ) - &
Fd ° [Chen, C.-C., Cherng, B.-L., Chen, S.-F., & Liu, T.-C. (2009). Multivariate analysis/statistical
software applications (5th ed.). Wu-Nan.]

PREEZR ~ IREPE » B (2018) : (IREEAIER » SBEEHM S - HEER AHEERBNZE
BB = EGSIR SRR ) o (EREEWREH) - 26 (2) » 13-
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wRillE (2012) @ CREASERAHGRBFEEG ) - (GEGEHE) S 41-62 © [Chang,
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Learning engagement is highly valued by Chang (2012). According to some scholars, only by engaging in learning
activities, students can promote their learning and development; as such, learning engagement plays an essential role in
the learning process. Learning engagement is a key factor for successful learning and highly related to students’ academic
performance.

Despite the high value placed on learning engagement, no empirical research has clarified the factors that influence
students’ learning engagement, the effects of learning environment and teachers’ autonomy support on learning engagement,
or the mechanism through which an individual’s self-efficacy and task value are influenced by teachers’ autonomy support.
Evidently, further investigation is required.

This study investigated whether the effects of teachers’ autonomy support on learning engagement were moderated
by students’ self-efficacy and task value while learning mathematics. The study can supplement control value and self-
determination theories and fill an empirical research gap by elucidating the effects of teachers’ autonomy support on students’
learning engagement.

This study focused on the intrinsic and extrinsic factors involved in promoting junior high school students’ learning
engagement in mathematics. The study investigated whether junior high school students’ perceived autonomy support would
indirectly affect their learning engagement through self-efficacy and task value.

The following hypotheses were proposed:

Hypothesis 1. Students’ perceived autonomy support from teachers would predict self-efficacy, task value, and learning
engagement.

Hypothesis 2. Self-efficacy would predict learning engagement.

Hypothesis 3. Task value would predict learning engagement.

Hypothesis 4. The theoretical model used in this study would fit the observed data related to Taiwanese junior high school
students.

The participants were 1697 eighth-grade Taiwanese students from 30 classes in 10 junior high schools. In total, 869
participants were girls (51.21%) and 828 were boys (48.79%).

The instruments used in the study included the teachers’ autonomy support scale, self-efficacy scale, task value scale, and
learning engagement scale. Participants answered questions by indicating their agreement on a 6-point Likert-type scale ranging
from 1 (strongly disagree) to 6 (strongly agree). The collected data were analyzed through structural equation modeling.

Information on each scale used is presented as follows:
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Teachers’ autonomy support scale: Students’ perceptions of teachers’ autonomy support has been assessed using the learning
climate questionnaire (LCQ; Shih, 2009). This questionnaire has sustained reliability and validity when used in the Taiwanese
context (Shih, 2009). Furthermore, a confirmatory factor analysis of the data pertaining to the 1697 participants produced the
following results: ¥*(9, N = 1, 697) = 152.45, p < .05, root mean square error of approximation (RMSEA) = .097, goodness of fit
index (GFI) = .97, adjusted GFI (AGFI) = .93, normed fit index (NFI) = .98, nonnormed fit index (NNFI) = .97, comparative fit
index (CFI) = .98, incremental fit index (IFT) = .98, relative fit index (RFI) =.97. The Cronbach’s o value was .87.

Self-efficacy scale: Students’ self-efficacy has been assessed using the motivated strategies for learning questionnaire
(MSLQ; Wu & Cherng, 1992). The measure has sustained reliability and validity when used in the Taiwanese context (Wu &
Cherng, 1992). The results suggested that this model had a reasonable fit with the proposed scale structure [3’(5, N = 1, 697) =
92.12, p < .05, RMSEA = .10, GFI = .98, AGFI = .94, NFI = .99, NNFI = .98, CFI = .99, IFI = .99, RFI = .98; Cronbach’s o =
.92].

Task value scale: Students’ task value has been assessed using the MSLQ (Wu & Cherng, 1992). This measure has sustained
reliability and validity when used in the Taiwanese context (Wu & Cherng, 1992). The results indicated that this model had a
reasonable fit with the proposed scale structure [x*(6, N= 1, 697) = 44.84, p < .05, RMSEA = .06, GFI = .99, AGFI = .97, NFI =
1.00, NNFI = .99, CFI = 1.00, IFI = 1.00, RFI = .99; Cronbach’s a. = .92].

Learning engagement scale: Students’ learning engagement has been assessed using the learning engagement scale (Lai &
Wu, 2017), which contained effort, attention, and persistence subscales. This measure has sustained reliability and validity in
the Taiwanese context (Lai & Wu, 2017). This model had a reasonable fit with the proposed scale structure [’(87, N =1, 697) =
921.66, p <.05, RMSEA = .075, GFI = .93, AGFI = .91, NFI =.99, NNFI = .99, CFI = .99, IFI = .99, RFI = .99; the Cronbach’s
a for the effort, attention, and persistence subscales were .93, .95, and .92, respectively].

A correlation analysis revealed that teachers’ perceived autonomy support was positively related to self-efficacy, task value,
and learning engagement. Additionally, self-efficacy and task value were positively related to learning engagement.

The statistical results indicated that all of indices, except for the chi-squared test value [x’(31, N = 1, 697) = 1186.74, p <
0.05], demonstrated a reasonable fit between the theoretical model and the observed data (GFI = .88, AGFI = .78, and RMSEA
=.15). All relative fit indices [NFI = .94, NNFI = .91, CFI = .94, IFI = .94 and RFI = .91] exceeded the standard value of
.90. Finally, the parsimony normed fit index (PNFI) was 0.65 and the parsimony goodness fit index (PGFI) was .50. These
results indicate that this theoretical model had excellent overall fit with observed data, indicating that the model is suitable for
characterizing Taiwanese junior high school students.

Regarding the fit of the model’s internal structure, the statistical results indicated that all of the estimated parameter values
of factor loadings achieved statistical significance, with standardized estimated values being between .80 and .95. The individual
item reliability valueswere between .64 and .90, conforming to the measurement standard of .50. The composite reliability
values of the four latent variables of teachers’ autonomy support, self-efficacy, task value, and learning engagement were
.90, .91, .88, and .89, respectively; all these values were higher than the measurement standard of .60. The average variances
extracted (AVE) from these variables (teachers’ autonomy support, self-efficacy, task value, and learning engagement) were
.81, .84, .71 and .73, respectively. Again, all these values were higher than the measurement standard of .50. Therefore, this
theoretical model exhibited good fit with the model’s internal structure.

According to our results, students’ perceived autonomy support from teachers positively affected their self-efficacy (y,, =
.52, t=19.44, p < .05), task value (y,, = .55, t = 20.53, p <.05), and learning engagement (y;, = .26, ¢ = 8.85, p <.05). Students’
self-efficacy positively affected their learning engagement (B, = .46, 1 = 5.49, p < .05). Finally, students’ task value positively
affected their learning engagement (B, = .13, t=16.99, p <.05).

The study results can be summarized as follows: (a) The theoretical model had good fit with the empirical results. (b)
Teachers’ autonomy support had direct effects on self-efficacy, task value, and learning engagement and indirect effects on
learning engagement through self-efficacy and task value. If teachers can effectively communicate with students, understand
their learning status, provide them with the opportunity to make independent decisions, give timely feedback, and reduce
teacher’s control teaching styles, such teachers have a high likelihood of enhancing students’ self-efficacy and task value. (c)
Self-efficacy had direct effects on learning engagement. (d) Task value had direct effects on learning engagement. Thus, to

enhance students’ learning engagement in teaching practice, teachers should cultivate students’ self-efficacy and task value
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and help them develop their confidence and interest in learning activities. On the basis of these results, this study has several

implications for educational practice. Relevant suggestions for future research are provided.

Keywords: task value, self-efficacy, teachers’ autonomy support, learning engagement



