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BI1E FH

I DB E L Z DWOMARITRD HAL D DIX, HENRTFT), Bl b
ESPHRIEE Vo T2 EE D THY, ZhEFRTHIITHEARESEHEL, B
HORFPEEREBOHERBEEMET 2L BN ETHD (PREAEERS,
2017), HEAME (autonomy) 1% H iRk EREG (Self-determination Theory: SDT; Deci
& Ryan, 2000; Ryan & Deci, 2017) IZEB W TR LIRS TH Y, HOLOITHE

EOBECEH, Y52 LEEWRT D, SDT 1BV, @E-S1H134T
B OAE DO NEALIZ L > T LB BEERIICIE . 5T Wb, NE(ED
FENEWVIEE, BEEREWE SN D, WIEREIRE-S T, FAVLTF & 0-oBsk
IC X DATHIOAN - MERFZHE L, BIEST O CEAMEN—Fm <, FEEHEIC
ROLEE LWVEWESIT THD LS T % (Deci & Ryan, 2000),

ZOXD RNBEHEE ST 2 BLRENRGEL LT, HACH LW H
F7pfth (significantothers) (X5, T|IRODOBHHOfF 5., FaEAURILORMLE, =
HT 4 TRIEDOZE R E Lo - B EN T 515 (Deci, Eghrari, Patrick,
& Leone, 1994), “FANAINE L LD ETH L%, LRV L TEEELXZTHIT S
DTIERL, FAEEBOEATITZ 9 LT 2R EET LN, NHAEIE S
FIZESTRARZZDTHD (FA, 2007), LvL, EBIZFAED H LFRSES
AXADHZLITNETH D, AT, BEBYCHEMESEAT O BRICER T
HEBICE S EZH T, FRRFIEEZBREL, BRI 222 AN ET5, BIRMIC
1%, F—IZ, A ER O NFERIEIE D T2 2 5222 36 1 2 8 N Rtk O FiHE %)
Reatd 228, B, HERMEDADO LD (e.g, HFEHEEZRMH, non-
significant others) (2 K2 AR L £ T v 22+ 5 2 L, =12,
A A SR DI A S 5 8T LWMERE D A ARGBIRRE &L T 5 2 & Th 5,

EPARTETIE, F 1 HiTHREENNENBIE ST 2 Eh 7 e Ao



THT 5, F2HELFEIHTINETOBEM SR TEOMES LB S, 54
HiCHEME RO R Z M T 28 LWIEIR AR T 5, &EBICH 5 HiTlEk
i LD H ) LA E RS,

F18 BEMXBENIARWEHOTICEZAEELZOTAOER

1. BEMEXIELE

HEREICB T 5 BEEEIE, PRAEORARTETEL, BREST v L
YVULEIEWIOIEERED, HOWITEMLELFE O LT HRBAEMATIIE L
TW Z L] THDHEINTWD (Deci & Flaste, 1995), BARHIZIE, EIRDOHBE
LB RIIRILE 52 5 2 &, FHFEOXTT 4 T REGE 22K T 5 2 E0HEF
DERBEUET L2 L ENEEND (Deci, Eghrari, Patrick, & Leone, 1994), #t
ffilC & 2 B AR SR 1L, R AR 2 E Bk oM Bie &, 2B 5
ROF 4 THRT I M AELELT I EARINTVS (e.g., Jang, Reeve, Ryan,
& Kim, 2009; Nalipay, King, & Cai, 2020; Taylor & Lonsdale, 2010), —7J5, = h &
— VIR BB A X A VB FOBENL, FAOEECATE 2 BRI E L s
A~ L DI Ly vy — 20T THRE T % (Reeve, Deci, & Ryan, 2004), %
DOFER, FAEOWEE ST (WK, B, 77 A M—varvikl, F8ICH
TODRHTATIRT U NI LN EE I 4D (Assor et al., 2005; Vansteenkiste
& Ryan, 2013), FAOH RN G, AL FEH L L9 LT 2ELEHET 5 Z &1,
NFEENESITZETH I ZTARARTHD EEZX LD,
2. BEUXEICLZEENTOER

SDT IZX % &, AR BRMEIIKT 28GRI R 224G T, NIERIE)
ST OERIZ E > THETH S (Deci & Ryan, 1985), BHEMAKR 1%, BHO
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ITEVZRE L, HOOBEETITEIZ 0720 W) LEECKR Th 5, MAITH
DRBUCBWTEIROB MDD D LRk T 2 & &1, @\ b-ULbo B M2 R R
T 5, £z, BAEMECRIZMZ T, BAOERFECME DY 28> T HFT
Hor B DOAREEZ UV &0 ) FREARCK (need for competence) &, il
BB RO E ZFFH T &0 5 BARMEACK (need for relatedness) @ 3 DI,
AR DERCR E LTERSND, 20 3 SDOEARRYZRLERRHCRIZA
FOFEZELREDIREN 1 TH Y, LEHCRA TR S D &, MEDONIEL)S
DO, LV EWNBIERE ST 2> LN TE 5L 91275 (Figure 1),
BEMOBUT & D BARMESCRRIE, A0 BRI T 280K 7210 Tide <, A

F AR
I 1 1
ER O A di PR AR FHT 4T ~
I DR it 2% e
a1z L 2 e S SRR ER R TR A

Figure 1. LA SR AN RO EMWE S 1 2 e A 1 = X 4
(Black & Deci, 2000 % #, & 1Z{F5%)

JB& & BERYEIC R 2R & FE R D (Deci & Ryan, 2000), #i£-> T, SDT Ti%, H
MR DPHE ISR T 2 NBRERES T & 0 & T 2 ISR T U R A
CBEL, 26 ORBRITLHEFCRTERICHET SND L FRISNATHD (eg,
Froiland, 2018; Jang, Reeve, & Halusic, 2016; Kaplan, 2018; Pesch, Larson, &
Surapaneni, 2015; Wang, Ng, Liu & Ryan, 2016), ] 2(X, Kaplan (2018) ZHEMrad7s
AR 2 VT, B0 K 2 BAMESEE, RO DEIIBCR IR, NFEIEIEE S
KOFE~DT =D A S OFURVEIZ OW TR~ T, £ OREE, BENC L%
ARSI RITFAEONBER ST LB~ 7=V A R ETHIL, &

3



O DBRN T OBEBFCR IS RIZE SND Z RSz, 20X HIL, N
ST 2T TLHITE, DHENFROERPEETH D Z LAVRIHLTH
Do

F28 CHMFETOEEMEIENEOMERED 1
—EAFEORAEDROBRFANT+HTHLS—

1. RENBHED TORER

NIERVENES T O K 5 R B EEHEREZBLOIZ, S0k itnE
K DBRAIACR 2 FE /e L, PNFRERVENER ST 2 M) L S 5 D2 & a4 2 BN
&%, BEDSIT OBIFES I T, NRRIEIE D ITITR L TREREEL 5 2
HHAERDO—>L LTHEEINTW DRI THS, BROAHEZE X5
ZEIFADOBCREDORE LM LD L L BT, BB OWEHRAEERIE, ik,
I DREN B S, TS EDH 2 LN TE S, TDD, BROHAMZ Y
252 EIXADOHBMEE ARIEORCRE TR L, EHICEVNRIEIKESIT &
BWART7 4 =< RAEZEL LN TEXH 5D TVS (e.g., How et al., 2013.
Patall et al., 2010; Ryan & Deci, 2000), —J5, #BIRZT 25 &\ TENIATROZEHN
TR ZHEFET D720, BIRLOEN LT E 556X (Iyengar & Lepper, 2000;
Patall, 2012), BIRONEIEANDRET) Z#E 2 5557 (Ryan & Deci, 2000; Skinner
& Belmont, 1993), #IRZ 525 Z L IFEMESITTONT +—~ L AR TT 47
RSB RIFTZ L bR STV D

NEEIE ST ICERT 50 9 — 20NN ERKR L LTER S TW=oiEst
FERINC o 5, RIS, 30D X5 B2 BB NFEREIE ST ICE D X 5 7
WL G 2 20T DA 1970 ALK A TSV TV D, —EBOAFSE
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FL, w7 B EEOEWEREIC K U TH A 52 5 2 & 1%, NISRIEE-S T &
NI =< AeMES®D2ENTEDHEEEL TS (e.g., Hendijani,
Bischak, Arvai, & Dugar, 2016; Jovanovic & Matejevic, 2014), —J5, Z DX 5 72K
VT4 TR REICRE T, RENIIIAEENTHD L EXHRED
W72 (e.g., Deci, 1971; Ma, Jin, Meng, & Shen, 2014; Warneken & Tomasello, 2008),
ZOHEBE LT, NFHE 52 55 L, BaoTahidsnzbitttica s b
=L SN TND LRI D720, BAEMICHT 2HCRFTRMMET L, Z2OfERE,
NREBE ST MEFLTLE S EB2bN TV
INETOEESITIIEORZHIL, T XTOANCFLES REBELEZ D
HEOAMBERZEELLY & LTW5, L, HEBBICBWT, BF
AN EZEOBNFFED I A~y FICKDFERM, 77 A ML—v gy, ¥8
BRI EX AT 4 TAER N A 55 (Gilakjani, 2012), & 512, A9BSR
DSINFE BN DT T 5 2 521Xk (e.g., Iyengar & Lepper, 2000; Wang &
Guthrie, 2004), “## (e.g., Catania & Randall, 2013; Lepper et al., 2005), 5] (e.g.,
Omansky et al., 2016, Skaalvik & Skaalvik, 2004), H . #%& (e.g., Bong & Clark,
1999; Khalaila, 2015), iEAkK (Covington & Miieller, 2001), % HAZ (e.g., Elliot
& Hulleman, 2017; Rawsthorne & Elliot, 1999)D X 5 72 B NFpEIC L » TR 5 =
ELIERINTWD, 207, NRIEIE ST 22T 5121%, EADONKL
HEy 7 m e R EREEKNOZEERHZZET 20ENH S (Kozlowski, 2012),
LA L, THETOWIETIE, WEMEIES T OERICESRMICEEL 52 2 H
M NFFETH AR FAEMMEIIZTE A EEBR LTI Rd o7, RRMEER
PEVE N DSBS T IS BT AN R & — ERAEN DI A 20, ROG LT
D3 HMHm T D (Deci & Ryan, 1985), AGm3C TlE, SMIEK2SNFERIEIE S
252 D8, REARAE ZED XTI D 0N OV T LD FEMIC
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a5,

2. ARBEMUERVZANNMER & NFEMEE D (TOBERICHT HARHNE
SDT WFFEICR T, NIRMANCHR DR & Nl OiEW &R 255,
D TIZBE T D2 BREEERIZ ED L O IZME G 2 NI ONT, BAEREAZE
WEULDEEZEZLNTWD (Ryan & Deci, 2017), Z D K 5 72 fE AFFE OB & IT
SDT (2R W CRIEAE MM (Causality Orientation) & L CaiB &4 T 5, Deci &
Ryan (1985, 2000) |ZRIRAE M2 B A5 MPE (Autonomy Orientation), #t il
(%) & 7] £ (Controlled Orientation) & &h i -3 1 #2 J¢ %) & 7] 4 (Impersonal
Orientation) @ 3 DIZ/¥E L7z, BAMNERMENE WIS, Ax XH CRESSE
ROWEZRD, BEORIE L0 LENEKRERET b0 L LTHIRL, =
b= LRI TIE AR <, EA D BAESBLIRIZ EES U TATED A R 2 8
B %, HHIEMERENES, NMIE»b 2 hr—r iy, BN
LRTIER 6N E o720 LTEESIT 6N D, BT IERm AN
EWES, NIESRERE a2 bo—/ L CTXRWE R L, TEIREIESIT S

RVWMER L B 5,

KA APE A BIR O NFEIENE ST I 5 2 DB 2 IR TE 5 Z L &2a T
BRI ZRFEILIT E 7272003, IRERES MO ERICNE S &, BAERERMED &

NFRIRO Al A By OFREEEZ R~ TS & LTI L, T O/RR, WRINEIK

ST BT S, 2k LT, SRS mPEO W NIRRT & 2 550 TIEEE
HMEIREZ XD HEEL, WRMEIE ST PMETFLTLE S B2 611D, 2O
& —EH L T, Mouratidisetal. (2011) DAFZETIX, A2 FAINIER D H H 2 feft
THEE, BAENREIE ST 2 X A4 AR EWFEAEIR AT, FEICx)
T HWBRNAEIZE DS T2 Z Do Tz, ZORERIZ OV T, Mouratidis et al.
(2011) HI% i T 7 /L (sensitization model)] T L T\ 5, ZDET /LT

6



L5 &, DEIFARR NI IR STV D AL, EBIRSOWMB &\ - 724 B K %
LV BESOLENRETRET S DL LTRZ, TORME, NIMEIE-SIT A
o bETs, UL, Zo8EteT vic oW TEEN RN TR T
[

HAMERMEO @O NTE S OTENE CREN TH D LKL, BOOL
HAOBRZ L L XL D &5 (Deci & Ryan, 1985, 2000), D=, [REAER
PEIZHIN O L 5 72 O BR BE BRI S NI EIRE D12 5 % 2 B2 085 DA
NASAT AL LTRARTZENTE 5, B, BRRERPED @O AT HH 2
TEMA7HERE, DFE 0, WAL O XD DILEEEZ 9 F<BIT LD LWV I A
RES AT 25 LRI 5, — 7, HHliEmED @O NTE IZHmiM 2 2> b e
— LT H D EMNRL, TOMENEIEE ST NIKT T 5, Hagger &
Chatzisarantis (2011) (2 K % &, HHIRIERMED ®WSINE TR LT, e ek
PNFEINENESITIC B2 2T v B —~ A =V TRB AL, BERER
PEORENWSIFITB T, SEAMENSNERERE SIHcxd 23807 ¢ 77
WEIIR SN otz 2L, #5132 OFRERROBEN IOV THEERIC
AL Ty,

S BT, BUEANE T, GO IT 28T 5 ER % FRFICFET 251
T B DA, W EBIROZEERITIEE A ERET SR TR, 07220 fi
& LT, Cohen (1974) Tk, &% 7 v ¥ NMIRBEOFEAZ IR T X D5 vs.
IR TE WX REORAEIZ L > THIMNAS & 5 2 25640F vs. A S 5 2
IRVGRED 4 BT T2, T ORER, AT 592 2 LRI NI B
DIFIZHZ DR T 4 T I Ba WA Ul 2 L B3 oynro 7=, £72, Marinak (2004)
TIE, ZMF L RARZEHEE L CGRIRTE 256, ML HHTH o LR
WS, IR B BAANENEIE SIS 2 2R LinZ RS h
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Too LU, R EMEOZ EAEIIARERIEEL G2 000890, £, £
O DR HAEIMENFEIZTE SN D008 9 IET STy,

LA EDREFEN G, BRPOHmE D & 5 728 BRBEE R AN R RIS I 5 2
LR, [RIRES (2 & o THMEE SN D REMEDS /R SIS, + 0 7o imat s
ITHI TR, Rm 3T, BIR & RN NFERVEIE DI IR 1T 2 ERIR &2
AAERE, = 2ORRBHEEAEICENENED L I ITHEIS N 5T DN T X
D EEICRRET T 5, Fio, REREEMMIC L 2FEDREO T v 22OV THR
w2,

FEIMNFETCOEEEIEMAROBERZD 2
—EEZGMEBELUNDEDICLSEREEEMRS/RITT SN TULVEN—

| BERBICHTL2BEEXIEORZ

HAME SR AT 91218, FATNTNO=— XRHHEIIHIST 5 Z L NEE
Toh DT, ZENT & > TRERIRIRER & 57 /) DOFADN LI L 72 % #5171 B %S
PERE OECD DFEIC L % &, AADEREBEITRFEIMNTENI HHETI20
SRR IS INE OFE LV 20 K b E[Fl> Tw5 (OECD, 2019), %7z,
WHAELOR, RIFNEMELROE 3 MIHE =T 2 FAEROWIHIC L - T,
TYTHENCBT 2 EEHE IR ORANZZ ==Y b~ T N LT
W< (Huang, 2012), AA, §EE, FE, o HR—L, v =7 REDEIC
BWT, B¥E D L OZME DRSNS D558, Bkl & PAE kDY R
— MIARFEEIZAR YD, PADFPEDRIEOPTU 2V E—A VT DRT 2 NTE
7= (Brinton, Rill, Ha, Chiang, Smith, & Ju, 2015), %t~>C, il & LA )5 %5
R— P TCELERZEANTLINEN DD, AgmL T, ZoOMEICIERL, JFE
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Wi & LT, BEHBICBT Y R—NAZ v 712k D HEMEIEODE
ERET 5, &5, AM TRV ATAHEE (Artificial Intelligence: ADIZ X % H
MO RISV THET 5,
2. BEHBEICB TR YR— b RE Y IICLBEEMXIE

T4 —F T AL b (Teaching Assistant: TA) D X 9 722842 & 2kl O it
FaXZDYAT LZIERT L2 8%, HEhEFAE—F—DOYR—FBREL
TW5 EW) AR T 2 HED 1 D Th b, BAROKZEIIEIT D TA L, #
FIOMB) & U T2 AT 2 IS 058, 238, HESOHEMIEYS %
ITORFBRETHD, BRDTXTORFEIZENT, TA DV AT LABFET D
WHBEDLLT, ZNONPHEIZED LI REEL G X 5 ONIO N THERF S
TV, £z, PEORZFIZEIT HMEE & WV O MEFRYR— K22 vy 7 H0
D, TA L R72 0, FEEIIEENICFEOFLEHPDLOTIERL, F4ED
BORBAOFGEL SR T 5 Z ERARRDOEBNE Th o7z, LovL, 2004 4L
Xk, FAEDF v L NAEFITET D ROBUECKIABERD T T o T
BET252 b EREBARE LTBMENT (FEEFE, 2005),

ZOEIIE, FEEORFETHFEDF v /R RAARIZEEICED 2 YR
— hAZ Yy IBREEINTWNDE VR DD, TNONRFAEIZED X D 2L
20PN TEITZE A ERFTINTWARY, [RoL726] & LT, Philipp,
Tretter, & Rich (2016) TiL, TA N\ 2AbLF DR EL ZakT 2 FAEDOHIRABR O
AR, TA DWW T ADFELVAREICEWZ ERanTe, ERLobis
DFERDD, TARHEED X 5 YR — N AX v TR PEEDX v /R AAETEIC
BT, EEAREE LR LTS AREEI R S, A SIRICBE T D5
DFEFIIEINC DT> T—EHLTWBENR, 1FE A EOIZRIE, HICHO L 5 72
BEBREIZRIS 2 HERMEIZ X 5 BREMSHEDZIRIZIER LT e, SDT @
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IZEESL &, N LB 0 28> TWSHT, lHEEIZEORNI B
VRN TH D LIRS DHE, DEACR AT S, WEEIE-SIT b1
ET%, 20O, BENPRY, FEMLEG ORI L D B
BULIRRHDEBEZLNDN, PR—NAX v 7O X ) AeIEBEE MFIC L
5 AR SHE O FIIRFT STV R, 2070, Y R—FAX v 712K 58
VSR O R OMT, WISH e FEATEC LB Y = L B — 1 7 % b
SHHZEEAME LB E L0 I RMICHEET 57200 EHETH D Al
REMERZ X DiILD,
3LALICK 5 BEMHXIE

P4, ANHEaRy NOAS L E T30 ar T A TH00OHA RKTA
YELTSDT 2T 2 Y —vxruaRy b, FEOEBESIT L7 4 —~

ANCEDL S B 5 A D0 ERETHMENHA S>> % (Lu, Chen,
Chen, Chen, & Zhuang, 2018; van Minkelen, 2020). 1 %%, vanMinkelen et al., (2020)
T, 74D 1, 2FEO/NFERSINE L LT, ERPIZY—vrmeRy
N HWCTHEREZ RS D L Zor Sz, 2N A, ARECKEERE (AC
B, Bk, AR, BIRMESCEERE (ACR B, FHIBEHCEY 2 b, FE8k

OFER, FH - HEEREICBWT, ACR BEOZIMEN 1R > MIBIS-3 5 R
I AC BEOBNME LV LA BICEN T2, MHIREOBIE & N THERE
MBI o T2, £72, ACR BRI 5 FEBRAIEZ DT X RO EITR b K
T olo), MO E OEITAR TIERroT,

L 7L, van Minkelen et al., (2020) DF—DRFHE LT, SMEN R > b
ICE D AR E EO X IICRET DO OV TR SR o o Z L
HIF oD, Hlz1E, Sandersetal., (2016) IXIEERBEET A M EZHWT, SN#&E
DANRERE Ry MTFT HREEZ I LT, £ OR/E, NBITEERIC MO AR
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EHART, By P L VGFERNEND Z Do Tlc, D2, NHD Al
rRy O XD RIEARHFIC I D BB ISST 25881, £ oot
TORHT 4 T REENREEIZL > TR T IE 2 RBHENRE X515, van
Minkelen et al., (2020) D% —OFRF M E LT, SMMEOLBERIBCR & B
ELRZNoT2Z eBbIT o5, - T, @il dRy MO X b BAMEEIX
FEEOLDENKREFRT D0E I D, 51T, T OLEECR IR ITNFED
ST O EIZER LM E I NE VS HEMXBEO e ARAHDEE T
ORI

3-LAIICKAFWHL-BEMXEZEEISIER b LAIICKESIATHD
EWVO RIS, ARk L7z AL ICE 2 AREXEEOBRE LT S50 THNIL,
Rk L7z ALIC X 2 BAMESR 2 5 2 BRICOWTRETT 2 B R & 5, 1T
IEIC LD &, ALOANM D LS 13E A2 2 ALICHT HREEICRESEEL, 0
AHBLIDEHRE LT, AL LWARE, AR S LWEE & RO G H#1 H
I 5415 (Westerman, Edwards, Edwards, Luo, & Spence, 2020), it~ T, AIIZ X5
AAMEREOBMITIZOL 522 A MG L SOERICEBES NS WHEENEZD
N5,

F—IZ, BERIHICBWT, FEEBLAEREOa T Y LORO, AFO
Ko A VI —Tx2—R% v Ial— 1 T57R 7T L0FHEE—V b
(Pedagogical Agents) & L CEFE 4% (Mabanza & de Wet, 2014), JE{THFZEICZ L 5
LLANME v a—S =D F T 7y a Tl A EEEEICBW T, #E
T—Vxy MNIEEREEHEZRZ LD, ANBEAMOA 2T 7 a v
AEPRETERVE SN TS (Schroeder, Adesope, & Gilbert, 2013), & —
=V NeA BT a v ERo T EITER . ThW PR LR, L0 E
WEEERKE T p—~ U REIRT T LRy o 72 (Martha, Santoso, Junus, &
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Suhartanto 2019), ZD L H A U v MK, FENRT =A—T a3 VOB, 7 =4
DX¥ T 74—, FLIEFIAML LWA—F v Lo—T 2 b5 SHEEHE
TVl N AV ET I arvELELGARICBOTILICHEICLRD
(Romero-Hall,2015), 2D Z &b, @ik Lo ALIC X 2 B SR &2 1m BT 58
ER72BKRDO—2L LT, ALIZAM S LWANRLE G35 Z & OB L BEF
LB D %,

B, WAL ALIC K 2 BN EA T 2 ER L LT, HERILE S
BEZoD, EBRESCEDAEL, S EEEZ XX DEEREHND 1 D
Td 5K (empathy) (%, fthH OREIFREDOILAC, [FIF 72 & O FR 1A 722K
T OARZZTIFER IR L, ME OLRRKEE OHER 2 5 s ) L& H 1%
REnD, BENBEEELE L THIA SN TWD (Decety & Svetlova, 2012), 5840
AR &1L, A OREHIRIE 2 585k L CHET 2HE/ TH Y, IHEIIR & 13
B9 B S CEER RS2 525 2 L, M AOEIEZ AT 568
To % (Davis, 1983), HAEMSIRIZE T 2 E1THE TIE, RBARVILEE (e.g., fild
DAATT 4 TRENE O D) Z AFREMSIROBEREREF D 1 D& LTHLEDT
5AL TV =AY (Deci, Eghrari, Patrick, & Leone, 1994), {FEIILRGIIER ST
inolc, o, Al OMFEICENTY, AMOKIFEZRGEL, S HICZUTxt
L CHEU 2GRN TEDL0 Ry MIX VK THS LA H1L5 (Leite
et al., 2012), 7> T, Al I X DIHFERYILEOR MDA FET L7 B RIC 2
TOMEIMBIREET & TH D,

W

F48 BHEUEXXBEOMNRETMIT SH-L0HER

AIEIE CTlE, ZvE Co B BB ARBEEZ Y EiFC, S5I2%
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O DAL RIS DT DITHET T REAR T RE Lo, ZOHITIE, NIEHIE)
BT 2 X VBE LR TH L AT =V A MO TR, B
MWD LT T D27 E LT, 2=V T v =T R
v MZOWTHNT 5,

WRDEET =Dk o MIEAEDFZEIKT D, 557 (1T8) OFE (&
15), €L TSNP B8 IO GEA) 2L & o oieBii 2 B 7
THDEMIRENTWD (Wellborn, 1991), Z D & 5 g o o F—V X v M,
NFEEIEIEE S 1T 2 & T AR FEEMZRI L, HELEIZIIT 2 HERRK
RELT, ZENRYT 4 TITHREL T 5 Z & 237 (Reeve, Jang, Hardre, &
Omura, 2002), & 5|2, AT VA= A0 M, FAEDFET 0 ARFER
Ba2 T 5% L LT HEETH 5 (Skinner, Zimmer-Gembeck, & Connel, 1998),

L2>L, Reeve &Tseng (2011) (2 XL, ZHUIHAET L F—TU A2 MR
L IRFERLRHME] Thd, 2ERL, {EROFAT T =V A ME, FAED
HEWBOFEE T u v A2 HSOBELICE ) LB bSE L9 &) TRk
Z, BB LTWAH15THD (Bandura, 2006), FEERC, FET 77—V A ME
HE DT 27 IRENCR LT, — Rz d |y, 2 LTl T & v o 4l
72T TRV, BEEZIRD L7202, FEERZMTHZ 2L T, #HboTo
REOHABRSCHREDOHG EAZHO=—AZE ) XOITHBELIEVSELRED
THMEE H D, ZDFRENDHET~DFEIZ- ST Reeve & Tseng (2011) 15T
Tee———V 2 T4y ) VR N RE L, ==V = T o
v e =D A N, [REPZITIR S B OWFRIICH ORI E#R
THI L] EERINTND (Reeve & Tseng, 2011; Reeve, 2013), =— =7
A7 =D A Y MIFAEPNARMECH R VA L DL bh, M
R ONHEAEPHESER & WD o T2IRWFEE N TE D BREZ D 3 & v 9 FRM
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ML, FAET T =V R e LA RR—EThHdHEEZ BN
% (Reeve & Tseng, 2011), 2D X H 7o —T T 4 v 7 7 —T A ME
BE DN FAEONFEEE S ITICH 2 558 L, FAEORENHE OBKE-S T

ZANNZEZ D588 W) BT OB Z KM% (Reeve, 2013), Z D7,
TV T Ay TV A N, AT L D BRSO Zh B A R
THETTERL, BEOBRMSHRICART T 4 TR BEE 5252 L HRS
N TW5 (Matos, Reeve, Herrera, & Claux, 2018), AATIL, =—V =T 4 v 7
T =V A MZOWTOMERITFELRN, T—V 2T 4 v s —
DA P REDOVERIT, 2N &2 BAE SR 2 T - 5/l T & Do e iR &
L, L0 BENRYEEREZBOREOHMEZ, AT 522 L0 TE o125

-

Do

B5E ARXDEMEER

HIEIE T, ACREHEmRIZHED < B EIE 2B L, IR~ dE%
FEf L7 ARRSCE, IO ZEIE AT, thaekndiE L, BHrRYE
HEMZBOBEREABET DO ERMRARET 22 2B E T
Do &0 BARBIZIE, H—IC, BIRO A B0 BRE I o K 5 22 IR A N5
HIEIEE DI C 5 2 2 BT BT DI AR X DR 2 it 5,
YR—hAZ 7 O& D IEEEMEL, NTHEED X O Z2IE AR O FIC X
D BHMESHEDNR E DT 0w AL REST 5, IS, BEMSHROZR R Z T
fifid= 2 387 LSRR D HATEROUE Z /BT 2,

52 BT ES, KEREEERE & W ) BHEICEE S S ANRtEZ B ) BT
Z DS B EREIHRE &R IRONFERIEIE S T ~ DB A2 E D X 5 ITHET 502
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ONT, ERATHETT 2, WHE 1. % 3 BT, HAD TA & PEOMESR
EWVo T EEHEMBICBIT R — N AX v 7T LD AEMEKER, FED
FEITEIROU 2V E— A U VI H 2 DI OWT, fEEr e il A 4 VTR
AT %, SBIT, TOX D RIFEERMAF LD ARMEZBEONRO T n R %
fRAT 2720, FADOLDERFCRI R DES BRI OV T BT 5 (W5 2),
B4 BT, £, AMNES ATHREZ HWT, ALARRICK 5 BN SR
R TTREME &, TR L 72 N LAREIC K 2 B SR A o0 D HIEIZOWT, ERR
HNCHRETT D, F72, TO X D 7238 % Lc ALARBIC X 2 BEMESHED, FAED
PFRFHEIT T DNFEHIERE D ITIC B2 258 L, TORBEITKIT 5 LEAACK
FEIE DN RN OV THRFTT 2 (K 3), FSETHE, =Yz T v -
TV A PREOAKGEREZIER L, £ O%SMELEEEL BT 5 (WF
G 4), WBEICE 6 ETIE, & 2ENLE S BECTOMEMREZMBLL, TDOK

REMAZELDD, TLTREIS, KnXOERLH LD,
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F2E
NHUERINEHEE DFTICEZ 2EEICHE T HEAAFEORENR
]
TEMBIN S BIROBBAARNENTH DFICEZ EREITEITS
RREEREDRHEBHR FAE D)
Moderating Effects of Individual Differences in Causality Orientation on Relationships
between Reward, Choice, Perceived Competence, and Intrinsic Motivation (Jiang,

Kusamoto, & Tanaka, 2021)

F 1 BT L OIS, NENEESITIE, EAOHNRLE 7 o2 LB
BEEEIRI [ 7 DR 252 1 F % (Kozlowski, 2012), Z D7z, PNFEAJENE-S T IT%T
T OB L AT, AERTZZT TR, EAOFMESEE T 5 LEEN
&%, HFIZ, Hagger & Chatzisarantis (2011) & Mouratidis et al. (2011) [X 48505
F-CEE R O B SN R IENEE DI IC 5 2 DI O\ T, [REREE RIS T
HENZEIZ L > TSN D AlEEEE R LTc, L L, AARYERDSNIERY B

TIC5-2 258808, BAR, #HIR, BIEST KL Vo lc Z DD REHK
PRI ZENENED L DI I D), £, REAEERPEIC X DR
DT Y ZNZDONT, +oREEDR 72 I EITEWEEY, £ 2T, A%
BRI & R 0 B SN RO T I d1T 2 B O R 8E & AR AR IX
RPEEEEIC L > TED L IR SN D D E R LTz, £z, RBEEER
PRI KR DN RO Tt A 2B 62T 5721, I & IR0 N TR B
DIFICH 2 D BITARBIC L > TEI SN D E I IOV THIRE LT,
KA RPE OB GR ) 72 Bi$E & Hagger & Chatzisarantis (2011) , Mouratidis et al.
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(2011) , Cohen (1974)IZH-2 %, WFE 1 OGHRAFEE L, Figure 1 IZ/R LTz,

hGR 1, BHERERMEORmWANITOWT, k)Rl & 2R o 8 mIZEEeE L
AREE N S, ZORBIISHICHNENEE ST Z2m LS5, W

Rewardx
High AO +
Choaicex + Perceived + Intrinsic
High AO Competence - Motivation
Reward=Choice +
“High AO Hypothesis 1
Reward = —
Choicex — Perceivfrd\> Intrinsic
High CO Compete& Motivation
Reward=Choice /
<High CO Hypothesis 2
Rewardx
High 10
Choicex Perceived Intrinsic
High 1O Competence Motivation
RewardxChoice
*High 10 Hypothesis 3

Figure 1. Hypotheses of the moderating effect of causality orientation on the relationships
between reward, choice, perceived competence, and intrinsic motivation.
Note. AO = Autonomy Orientation, CO = Controlled Orientation, IO = Impersonal

Orientation.
IR A (AR HR R D BRIS, ARERE & WIS T ISR T 2R VT 1 7
BTV —Em s,

i 2, FEHIFERPED @MW AT DWT, e sRR9HIN & IR B BTN 3R

ST 2R TS E 5, Wil & RIRZ RIS 2 BRI, WEREIK-SIT (I
17
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KT DRHT 4 TIREBIIIY — @R 12 %,

I 3, BT ERPE D BV AT DWT, S8R & SR o B R
AR L TH, FRFHCER L TH, Wik Lo ALK ONIFEREIE-S I
BB 27200,

Ak

RERSBMNE ERSBINHILHAROFSLKF T REEOLHEAREL BES
HRFAN103 4 (BYE41 4, &tk 624, FEXIFH 19.625%) Tholo, RED
BNV R &2 SMEA G Lz, 7—21%2017 410 A5 11 A F TICIUE
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LREEEEEICL HAREZST (16061, HEADREN A A ZEOMFIZE 2
%3 % JIBN

EEBREE  AERIT Deci 197) THDONIZSE SR (VY —~vF 2 — )&%
BAREE LT L, ZONXVZITERER D 7T ©—ADNN—YNEEN
TWDH, RFETSMEITHEL TH 5 5 RAVOREIL 4 B— X TER S
Nice ZMFEIFMEILICT E—=ZAPDLED 4 =R 2500 E2F 220 E W
J7einodz, TAHFERE LT, KFEEICE > TZOMEITE AWV E D D ERGE
L7co THEBROSIFIIRFAE 214 (BHET4, Ltk 14 4, FXFE 20.84
%) ThoTo, ZIMEIXEBRTHEHIND 9 DONXLVREOT O 3 S%fELS &
INCHURS NI, TRTONRZVREEZ RN, BREOZE L S 4 3HHE THIE
L7 GEIXERRO® 7 v a VR L), TOFEER, 2NEORES ST
EI1X 6.02, BEHEIRZE1X 0.71 TH Y, 74 a2 Y OIENAIE OG5, p<.001
DKHETHINE O REG S EEEIIREOHIEL D FEIZE NI ER5h-o
7o OFV, ZOREIIRFEICE > THAWERm I TV,

EERTHA L AKZEBRIT Deci (1971) O HMIBIR T XA LEHY A, 48
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FOSREN & B IR D B SNBSS IS 5 2 2 B DWW THRGE L 72, &Ins
137 2 DR GRS D vs. 72 L)< (EBIRH D vs, BRI L) D4
BRI DLz, 8NH 0 BECIE, ASXLofEEY 1 R 2212 100 M4
L7, E7z, BR® Y FEZIE, " AVZRSERIS, B TIEEZ BHIZRD SF
776

FH#E Figure2 ITAREROFmE 2n Lz, £7, ZMEF DR EFEEMMEIC
DNWTIE, EBRATOBMERE LT TZBICA Y T4 T v — e HW Tl
T LT2, AREBRIL Time 1 75 Time3 O 3 D DORFHIZ4T TFHE L 72, Deci (1971)
LB 5T, Timel 776 Time3 1 ZFE L H TH Y, RIKOFTERFHILK 40 73 Th
572, Time 1 TIE, TRXRTOBRIMFIC S ZLORIENENNTWAHE 3 B
LT, TEARTERESMES LOICH R LT, S/ XAV Z<ITIE 5 o
REEI IR 2 5% 1 7228, SN ISR DWW CHUR Lo T, BINEic 7 L
Y —E NN, FROTEE S—F 43 a L THT, BINEZERRR
VEMRLS RS, EREIIAA—T v a CORKMITHE LT, 5 222> THIR
TR0 T2, EREITIRO NS ANV ZMRLS XIS INEZHR Uiz, i3
TOHEWMIEI U RENT, FEREIHEESINTIEFE TV MEL KO IZHUR
L7,

Time 2 TlX, T XTORMFIZH 2 3 DORXVEEE R Lz, Wld
DEEOZMEIZ, NAV 1 DEMTEIZ 100 IR bx5Z ExHRL, /N
ANEREL Z IS O Tl A LTz, BIRG 0 oS nEc, Annig&
PRNER TRV AR KO ICHUR Uiz, —77, &R LD SINE I ERE N
P T NAFE TRANH R K HIZHuR Lz,

Time3 TiX, T XTOSMEFIZ 3 O LWRTEE R Lz, HElbH Y K0S
X, ERESANROD, SENTEMRL THEHMA S 5220 sinx bivl,
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Fio, BIRD Y RNFEOBINE 25D 2 BMERE, WA NAF L0 IR
FHPRDTNAFIZAE D KD IZHuR LTz,
FNENOBBEEIENHET LIRS, BMEOREOR L & L8 L= fhE
JRAE R CHIE L7z, £ LT, FEBREIILUUTOIEM 2 MEITHI LT, 300
BPRIRE LT, SINE I NHZICR > T 5 LRz 7203, B REIC 20
THURL72 Do 72, Time 1 & Time 2 {28\ TUx, FEBRFE TR OB Tl 5 [HE
EESTL D EBMEFIEZ TGRE L, Time 3 TiE, FREOFHpMECMo /<
RIAZKET DB A RE T 2 ERMEZ R > T D LmA TRE L, HEND
H 2R, EREIIBINE ICHRE L RV ORBEE LB MEITHE LT, S5,
MBI L TV LIS, HEEZFHATH VWL, RALEREIT TR THE
WIS, DD RN K D IR & T2, FERE DIREPIISINE DPMT - T ATE 2 FR
L AT TRtk L7c, FEBRORERIS, KEBROARKLEOAB LR LI AT ZH L

722 EIZOWTEIMEICEHETC, |7 — 2 ORHICOWCRE -7,
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. Measuring
Time 0 causality orientation
The day on which

participants were recruited =
=
[+ - A
Solving puzzlcs@ Measuring Free-choice period.
. task enjoyment. 300 seconds.
lime 1 No reward % E> perceived competence E:)
: @/ﬁ% = gt
No choice M 4 IIIH”

—

Solving puzzles 1%,

Provided reward

Provided choice 59 595

Solving puzzles f@

Provided reward

Vi

Measuring Free-choice period.
No choice oGo task enjoyment, 300 seconds.
E> perceived competence E>
k =)
Solving puzzles by S @
ME 4

No reward

Provided choice 5 @ ]
&

Solving puzzles FLE%

No reward

X2\

Time 2

No choice @

—

Solving puzzles r§§§§]> Measuring Free-choice period.
_ task enjoyment, 300 seconds.

Time 3 No reward % E> perceived competence E>
—

No choice @%@ E‘__:}s ﬂ

Figure 2. The experimental process flow in the present research.
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5[ ML General Causality Orientation Scale (GCOS; Deci & Ryan, 1985) (ZF-5<
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X 12 ORI B2 D, TNENITEBNT, H ORI 2R S
AL, W, BAREmNE, FERIREmME, B BRI BN R TATE) (B
2) ERBLEHAPREND, TRONEORERSICY TTELINE 1 (8
SEUTEHELRYLD S (LY TEED) O SHETHESEE (eg, [H72
7135, N2 077 A MOBEREZRLTH LW, RENRIFEFICEN -T2 &
ZENV E Lo, RIITE S LETHY, BENERE 20T ARITE)-
=045 &, AT 5 (Cronbach's a=.704), #HIEMME TZARoF 57
WT A FTRDND EVWIDE] &, 2% (Cronbach's o = .704), Bk ()HE
KERE, TeeoTH I E WD RVWATEZ:] &, %HH9 2% (Cronbach's a
=.633), 2%, GCOS DFMREIZX 7 HHETH Y, HAFERIL 4 fFETH T
N, ZINHE ORPAEERMEDORE % TE BT RMIZIE ST 5729012, 5 HIEI
L7,

2) RBLE-ERER ZNMELBELZRITT L L TR L CARBRIT
Houlfort, Koestner, Joussemet, Nantel-Vivier, & Lekes (2002) (Zffii>i17= 3 DDIAH
THIE L (eg, AT OMEASEZ L), 1 oI HTxE LR
o7 HEFICEICHUTETES) O 7THETRZE S 7, Time 1 @ Cronbach's a
13.937, Time 2 13.902, Time 3 1% 917 TH o7z, 2 DREITHFETH D720, 5
AN D HARGESOFR L, AARGENOIEGFE~DNNy 7 N T U A —a U&7
-7,

3) WHEME DT SINFEDNEHEES T ITATERRE L A CRERDE
MIRCTHIE Lz, AT ORIEFEITHRIEICER LN REIEIRE ST & LT
% < DIATIIZRIZE DN TV D (e.g., Hendijani et al., 2016, Ng, 2018, Woolley, &
Fishbach, 2018, for meta-analysis, see Cerasoli et al., 2014),

3.0 NXVIZED LB EBREPBREL, (M2 T 200223 0E 2 HHBIC
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HERTE D HHRINEEME (free-choice period) T/X A2 <0 L 7= HE[E] 2 N3
DT OITENEIE & L CHRIE L7, H FEIRERIIZ N EN 300 B Th o 72,
H SR MIC BN T, SIE TN T B 9 2L OREITEROBE &
B2, NALD T OO —RELEE S VLENRH T,

3.2 EREEMZ L & (Task Enjoyment) Intrinsic Motivation Inventory (Ryan, 1982)
N3 ODHEBEHRAELTHERA LY (eg, FMIZOEEZELWEEY), Z0
REIZZ N F TITEE DO B AR TIThIV-HF3E T LT /= (Choi, Mogami, &
Medalia, 2010; Kakinuma, Nakai, Hada, Kizawa, & Tanaka, 2020), 1 [F£->72< ¥ T
TELRW] 6 7 IFEFICES S TIED] O THETHZE ST, Timel ©
Cronbach's o (3.894, Time 2 13.883, Time 3 /% .879 T - 7=,

R

Sa#EE FEBRTICSXLE | DBIRT R T2 3 B DT — B E AT
IBERS L2t Table 1 1352881 2 T X COMEFRE DRI & AR =
o Uiz, 2 BRGEBOMN 24T o Tof R, S8rowi, 2#IRo B M2 Time 1 O
H HSIREREI IS 1T 2 X XU L7, B O L X, 385k L7 A Rz
FF T ER &R ANERIIAE TIZR o=@l ps > .05), 2F Y, ZMEFILT
YHEDZATRI T B LW 2 D, Table 2 IZAKE OB AR LTz,

D RTOBEBICOWT t MEFRITo TR, BINSNTE=2ME Lt s n T
WRWSIIE ORICHERZN RSN -T2,
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Table 1

Means (standard deviations) of all measures

Choice No Choice
Variables Reward No Reward Reward No Reward
(N = 24) (N = 26) (N = 24) (N = 26)
Causality Orientation
. S 3.740 3.670 3.758 3.873
Autonomy Orientation (480) (594) (501) (.355)
Controlled Orientation? 3.049 2.985 3.008 3.004
(.539) (.557) (.460) (.352)
Impersonal Orientation? 2911 3.239 8.179 3.068
(.382) (.509) (.616) (.395)
. 3.667 4.093 3.597 3.654
Perceived Competence® [T1] (1.504) (1.847) (1.500) (1.413)
. 4.250 4.707 4.236 3.949
Perceived Competence® [T2] (1.275) (1532) (1.261) (1.278)
. 4611 4.653 4.264 4.179
Perceived Competence® [T3] (1.399) (1568) (.997) (1.437)
Intrinsic Motivation
193.916 231.308 209.542 243.769
Ti Puzzl T1
ime Spent on Puzzles’ [T1] ;31 a0 (107.187) (127.750) (90.309)
. 151.208 174.885 224.708 220.269
Time Spent on Puzzles’ [T2] - ) /1 570 (137.450) (132.533) (124.369)
145.083 207.000 210.625 186.346
Ti Puzzl T
ime Spent on Puzzles’ [T3] ;14 5q0) (116.758) (133.292) (138.094)
5.236 5.693 5.819 5.846
Task Enj [Tl
ask Enjoyment® [T1] (1.202) (1.273) (927) (.870)
5.361 5.707 5.833 5.769
Task Enj T2
ask Enjoyment* [T2] (1.016) (1.207) (.983) (.831)
5.319 5.947 5.847 5.808
Task Enj T
ask Enjoyment [T3] (1.144) (1.061) (.901) (.839)

Note. *Possible range = 1-5 points; °Possible range = 0-300 s; Possible range = 1-7 points.
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Table 2

Correlations between all variables (N = 100)

Variables 1 2 3 4 5 6 10 11
Causality Orientation
1. Autonomy Orientation
2. Controlled Orientation A27**
3. Impersonal Orientation -.146 -.054
4. Perceived Competence [T1] 328**  418*** - 249*
5. Perceived Competence [T2] 232* 398*** - 235* A32%**
6. Perceived Competence [T3] 213 .336** -.288**  .660***  .844***
Intrinsic Motivation
7. Time Spent on Puzzles [T1] 131 -.001 149 -.010 .034 130
8. Time Spent on Puzzles [T2] .039 -.035 .183 -.049 -.053 -.008 T63***
9. Time Spent on Puzzles [T3] .062 -.063 242* .066 119 .066 ST4F** 656***
10. Task Enjoyment [T1] 187 203 -175 360%**  313%*  348*** 235 184
11. Task Enjoyment [T2] 247* 147 -111 322%**  352** 315** 245* .290** 823***
12. Task Enjoyment [T3] 191 .080 -.070 285%*  312%*  289%*  316** 341%* T8YF** g R

Note. Reward = 1; no reward = 0. Choice = 1; no choice = 0. *p < .05, ** p <.01, ***p <.001
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EREERAMEOFESR  Deci (1974~ T, ABFEIE Time 1 & Time 3 O
WZHER L, RERHS RN & e enmm-CEiRo B o2 BA/EH 2 SINE O
NFERIENE ST IC 5 2 2 5B DUV TR L 722, ADFETIE, RIREEmE
W & IR A RIS, Time 3 (281 Dtk L7 AR, B HIEREPE DX

(CHEO LT LRV OB L S 2 AR L L7z BgiE R Roth 217 - 7-
S, HTIC BT, Time 1 IZ3 T HApOR L & & 78k L7 A HERL 2 Hifl L 7=,
F7o, RERHEEMME & il KRS MVE & BIROLZ A 2T 5720
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ZER L, ZTOMOT X TOMAELEICH LI LONE 2T -T2, X I—a—R&
ZoMOF AL ST EE E T b TR AEFEMEZER L7 (Aiken,
West, & Reno, 1991), HE CTIlER2 o> R AAERHEE B& DGR\, £
ENOET VTIESIME OVER], F#n, Time 3 OfFNT XL REOEEDHE
il S iz,

Table 3 |Z Time 3 DF8k L 7= AHEKIC DWW COBERERIF O OFERE2 R L
Too KRR RME, SEAOHM, BROBBOENFITAETIER2 7R, A
ARERE S EIROABOLZEERNEE TH -7 (=.341, p=.010), Table 4
(Z Time 3 DX AT EER L 72 IF I 2 b g RO FE Rl o0 AT O R 27w L7z,
TR EENENORZEERITIAEE TIE -7 (all ps > .05), Table 5 (T Time
3OMBEOEL S & HIEH L LR ERIF T O R LR Lz, AERE

2 Time 2 OfERIFf R 1ITR LT,

S ARWFIE DY TN A XN S Do Te e ®, SEM WA 0T 21T
2ol Kline Q01DNIZ L5 &, —fEAIIZ SEM 2 H 3 2828 TlT—2 D3
TA—=ZIIZOX 10 NOY U T ANRKELE INTWD, AFEIZEIT5ET IV
(T2 EH ASED/NT A—H (XA E, o, ERE, SR E D b
L7280, 450 N\OY U TNUpngEieind, 07, AMFFETIE SEM O 1
MBI ERIF T E2AT O Z &lT L,
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BRI G AL o T2, RS FINE & 4SS RN 0 5E AR S S T dh -
7= (B=.211,p=.028), Wiz, BEMERMELELEIROBHRAFER L -ARERICK
TF 2R EAEH, £72, BERERME S SEAHRAGEREORE L I8 T 5 R A
MANFEETH o722, BAER T 21T 2 72,
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Table 3

Multiple regression results concerning perceived competence at Time 3

Perceived Competence [T3]

Step 1 Step 2 Step 3
B SE B p  95%ClofB B SE B p  95%ClofB B SE B p  95%ClofB
Causality Orientation
Autonomy Orientation -077 260 -027 769  [-595, .442] -064 266 -022  .809 [-595, .466] -164 .248 -051 514 [-614, .345]
Controlled Orientation 175 278 059 532 [-380,.730] .71 282 058 546 [-391,.734] 130 271 044 634 [-411,.670]
Impersonal Orientation 240 238 -085 318 [-715,.235] -229 242 -081 348 [-711,.254] -333 235 -118 .162 [-.803,.137]
Perceived Competence [T1] 546 087 606 000 [.372,.721] 542 .088 .601  .000 [.366,.718] 524 .085 581 .000 [.354,.693]
Reward 020 235 007 933 [-448,.488] 010 225 004 964 [-439, .459]
Task Choice 235 225 085 300 [-214,.684] 251 216 .090 .250 [-.180,.682]
é‘:fe";‘&qi‘gn*(:h vice 1262 475 341 010 [.315,2.209]
R 545%%x 553k 594*x
AR? 007 043*

Note. Insignificant interaction effects were removed from the final models. Gender, age, and number of solved puzzles at Time 3 were included as control variables, but results are
omitted for brevity. A R? shows the change in R?when adding interaction effects into the model. Given 4R? in step 3 at .043, the effect size of 2 was calculated to be .092 (Cohen,

2013).

28



Table 4

Multiple regression results for time spent on puzzles at Time 3

Time Spent on Puzzles [T3]

Step 1 Step 2
B SE B p 95% Cl of B B SE B p 95% Cl of B
Causality Orientation
Autonomy Orientation 12.857 30.260 .046 .672 [-47.465, 73.180] 13.140 30.582 .047 .660 [-47.853, 74.133]
Controlled Orientation -24.070 30.940 -085 439 [-85.747,37.607] -23.843 30.996 -.084 .433 [-85.664, 37.977]
Impersonal Orientation 42,328 27927 155 134 [-13.343, 97.999] 41.466 27972 152 .143 [-14.321, 97.254]
Time Spent on Puzzles [T1] .645 124 536 .000 [.398, .892] .636 126 .126  .000 [.385, .887]
Reward 4163 27.292 .016 .879 [-50.270, 58.595]
Task Choice -37.861 25931 -141 .149 [-89.578, 13.856]
R? 342 .362
A R? .020

Note. Insignificant interaction effects were removed from the final models. Gender, age, and number of solved puzzles at Time 3 were included as
control variables, but the results are omitted for brevity. A R?shows the change in R? when adding interaction effects into the model.
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Table 5

Multiple regression results for task enjoyment at Time 3

Task Enjoyment [T3]

Step 1 Step 2 Step 3
B SE B p 95% Cl of B B SE §} p 95% Cl of B B SE B p 95% Cl of B
Causality Orientation
Autonomy Orientation 231 161 110 154 [-.089, .551] 197 164 094 232 [-.129,.524] -.084 202 -040  .680 [-.488, .320]
Controlled Orientation -291 166 -138 .078 [-.629,.034] -275 .168 -.128 .106  [-.610,.060] -.335 .165 -156  .053 [-.665,-.005]
Impersonal Orientation 77 .147 .086 .231  [-.115, .469] 154 149 .074 306 [-.143, .450] 193 .146 .094 190 [-.098, .484]
Task Enjoyment [T1] 819 075 813 .000 [.669,.969] 805 .078 799  .000 [ .650, .960] .829 .076 .823  .000 [.677,.981]
Reward -175 147 -086 .238  [-.468,.118] -.163 143 -080 .259 [-.448, .123]
Task Choice -016 .142 -008 .910 [-.300, .267] -.009 138 -.005 .946 [ .285, .266]
Autonomy Orientation*Reward .655 291 211 .028 [.074, 1.235]
R? .668 674 .697
AR? .007 .022

Note. Insignificant interaction effects were removed from the final models. Gender, age, and number of solved puzzles at Time 3 were included as control variables, but the
results are omitted for brevity. A R? shows the change in R? when adding interaction effects into the model. Given AR? in step 3 at .022, the effect size of 2 was calculated to

be .076 (Cohen, 2013).
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Figure 3 1378 L 72 A BRI 63~ 2 HARYE M & IR0 B O R AAEH % 7
U7oo BMUERIM T 21T o 7o i, BAERMERMES B ANIZB W T, EIRO A H
NIRFR LT RIS - 2 D B3 E Ch 7= (B=0.852,p=.010), 2F v, H
BERERFOATHNL, "ANVERSIEFELZB S TRODLZENTED
B, ik LA S ED Z 0o T-, Ziuaxt LT, BEERMEN
KW AIZBWT, BRIROBEHPFEMER LI AREICE 2 2T E TIE 2o

7= (B =-0.035, p = .263),
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Figure 3. Interaction effect between Task Choice and Autonomy Orientation on Perceived

Competence at Time 3. The no choice and choice conditions were coded as 0 and 1,

respectively.
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X 512, Johnson (2019)D FiEIZHE > T, X AAEHOEHEE %515 L7, Figure

(ZFRF L 7o A RIS )T 2 BAR A A &SI B R O A8 HAEH A8 %
ATz, ZORENS, fifb S BAERERPEDMEDY 0.17 LV bRV
A, BAEMEREREOANCEBWT, BIROBBNFREBICARREEEY 52 5
Z LWy h o To, BIER AT OFER, b S e B AR R MO A A E
L0 1EEERZE (049) /NS o726, BEEMEMENANIZBNT, &
RO BB LR LA REEA~ORBIIAE Cldehofz, LvL, KEFHD
FEEEIC L D &, ik S AABEMERPEDOMEZ-1.11 X0 /hEWEE (226
R E), BEEREMIN AN T, EIRO H MG L 72 FhE
A DRBIABITRD Z L yinole, BERZ LIZ, L1 FhofbEnizE8

AERYEMMED FTREA SFPAN (2.76 205 1.24 £ T) IZEGFEN D720, ZOREE

HRICERDOH MR THD EF A D,

A

=

< Shaded Region: Null Hypothesis
' = : bchoice+bAQ:choiceAOi = q
-1.5 -1.0 -0.5 0.0 0.5 1.0
-1.11 0.17

Moderator: Autonomy orientation

Marginal Effect of Task Choice: (bchoicetbao:choiceAO:)
1

Figure 4. Confidence band of interaction effects of task choice and autonomy orientation
(AO) on competence at Time 3. The standard deviation of centered autonomy orientation

was 0.49 and the possible range of centered autonomy orientation was from-2.76 to 1.24.
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Figure 5 IZFREEDAE L STk 5 B ARG MM & &8RO 2 B/EAZ R L
2o BRI 21T o 7o RE R, BAERMEMROAIZI W T, SEliERRE o
HLSICHEBRADEE 5.2 Tz (B=-0489, p=.015), 2% v, HEMNE
FPEDMEN N8R A 52 2 &, MEOE L INERTT25Z &0
T2o —, BEMERENE WAV T, SN FREORE L S5 2 580

BE T 2o 7 (B=0.145, p = 478),
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Figure 5. Interaction effect between Reward and Autonomy Orientation on Task
Enjoyment at Time 3. The no reward and reward conditions were coded as 0 and 1,

respectively.
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Figure 6 |ZR S 72 L 912, b7z BEAERPEDEA-02 KV /hE
e, BHEERENMED NS W T, SFREOR L SIC5 2 5 2836 E
272D 2 ENR gl

— Marginal Effect
----- 95% Conf. Int.

Shaded Region: Null Hypothesis
1 breward+bA0:rewardAoi =0 reieCted

Marginal Effect of Reward: (brewara+bao:rewardAO;)

-1.5 -1.0 -0.5 0.0 0.5 1.0
-0.2

Moderator: Autonomy orientation

Figure 6. Confidence band of interaction effects of Reward and Autonomy Orientation (A0)
on Task Enjoyment at Time 3. The standard deviation of centered autonomy orientation was

0.49 and the possible range of centered autonomy orientation was from -2.76 to 1.24.
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AWFFETIE, SERAYHRIN & =R o B B 2ANIERIEIRE-D T2 2 o 22 %8
ERHAEME, RREERAMEICEsTEDO LY ITHEI NI ERF LI, %
7=, RNEABEEREICIDIHBEDRO T AZHLNITH7-012, W &%
RPN FEHIERE S T E- 2 D BIIARERIZ L > T SN D 00 E 9 MizHon
ThF L7,

B O H BN EIE-S I IC 5 2 5 BBV TE, WThoRREER
PEOFEENRE S ooz, UL, #ROBHBAPFRREIZE 2 5203
BAMEMMEICTHEIND Z ERBO LNz, D8, L 1 I IIC K
iz, BEMICE, BAENERERESONTEROBHZEX NS &,
ARENM LT 20126 LT, BEMSEREMEWANTEROBHEZ 52 bh
HE, ARRIEDIKRTT 22 ENanotc, ZILD ORERIL Mouratidis et al.
(2011) E—EH L TEY, LBEPFRDNFICHRE SN TWD ANIE, SAERKZ X
D ESOLHEFRERETHbOLE LTIRAS LW (ke L) 2%
FFL72, &5, REFFEOSIMEITIEE A LD/ SV E T (M =8.360,
SD =0.990, &E5C 9 #), HAEAERMEDE W AT H 5 DR % DERRAR R D
FERITK T D A8 5 &5 2 5 & (Ryan & Deci, 2017), % 5 (38R D B
WD ExATOARBRIZRTHEE LTIZ, NAVIEEZ RV T-ZICH

BRENEE -T2, —F, BRENEREOROCANTIASNEIRZ T H50ERH D
Al 7 A ML —yva UL, AREEOMET LT LE o REENE 2
bId,

F7o, AN NFEAEIE D TIC 5 2 5 8T B ARE RIS X0
INDZENRBD LT, BRI, BAEERMEDS SO NITEREZ S 5 - T
b, EOE L SITHERZITA SN o720, BEERMEMEW N T #H
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Wizt e 9L, MEORLIMETT S ENDhot, ZOREIT Hagger &
Chatzisarantis (201 1) DFEF & — BN H 0, BABERMEDOR Y A X HEN O #
FIEICE B T 28 H 5720, HOOITE% Ay OREE TIER < SRR
FEERIRE L, EICT ARSI MET LT LE-T BB
Do

AHFZETIE, B & IR L 72 A i X O R EIRE S T I2 R 1T 558 A
ERITAE TIEZRL<, BEANEMMEITERM & RROZ AN 2 L ho T,
ARBFFED Tt Z 1% Deci (197)I2HE- T, BIRO AR Z — 5 2 721512 F 72 HulL
L725E, BIRPNEEE S TICE D XL 5> B 52 2D Eat L, £
DOFEHR, BRPARBIZEZ DHBIBROBHN R o7 B THH 2 &
NI TN, 1 B DEBRT A AUEE L72IE 5 A L0 EEAY 2R RS
bihvd

A & RIS L 72 A R ORI ENE SIS 5 2 5 8B, SEmlE
PRSI S e o T2 Tow, ARG 2 SRR S e o tn, ARERERNALD
IR T=DIX, RFFEDIF & A EOBINE O BENERMEILE <, HHlE
PEDMED o T2 ATREMED 8 D, E D72, AARMERIMED A ZHH L7222
DT, HHINEREOREIIA R B -7z, Ryan & Deci (2017)I2 X %
&, Wl PR F X B S SO R & BRI B 5 2%, BARIERIME & T
VA 7 L DBERYERIINZ L3 o TV D,

AR, S & B IRDERE L 7o A AR O BN D 1T 12 5 2 250800, @)
PSR EMPEICIREE S e o 7o, ZORERITEEL 3 L —F LA, Aiko

(ZBMFE DR FHEEFPEDO AR B o7ci=d, H 2 MOMmMMNAEL

AR S DV, HiamfT T 5 2 LIETE R0,
AWFFROFERN S, HE B CHEEIES T 2 EFL8E, S0 X9 24
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R % 525D ONWTEZ LT TIERL, FAEOEANFHEEBET DY
BLhdD I EPREINT, LML, KRFRITIZLLT 3 2ORAENRE X b
Do H—IT, AWIRIZBINE 2 5L T DRI, BENZIIZDMoY 7 v
YA REIEMCT D 0W 21T > T e o Tz, 5% OFEIEAE O R B4
MAWT, BEOIRBMENPHEOND KO +aY TNt A X e FRlIRE
DVEND D, HAZ, ABEICBT DY 0 7LV ORBEEENPED S50 Y
NHoTe, SHOWRTIIBME R T v F~A XT DN HBEEPED EN
NEBEWANIZDONWT AT Y == T Z2NTHZEILE-T, HliEaWETLHZ
EIMARETH D, SHICRRDL I TR, K, BN O2MELHETH &
LEETNETH D, H=ID, NEEEST ZRET 20988 LT, FEiE
FEBRD X5 72 NLAITHE B IV BREE T b U TofE RITAERR R 2 M RIT T
W, ZORIZOVWTREBLRICEB W THESBLET D,
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FEELGMEFICK D BRMEIEDIR DR
]
BEHEICETAYR—FRE v IIZ&5BEMIENROBEE (IR 2)
Autonomy Support from Support Staff in Higher Education and Students' Academic

Engagement and Psychological Well-being (Jiang & Tanaka, in revision)

AN SR ISR 2RO RIZEMCDI > T—H LTI, 1FEAL
DORFFEIE, ZEIPHLO X 5 2B ERIRICH T 2 EE R MHE I L 5 AAMEIEO
BHERIZHEH LT 2, SDT Ol iS5 1E, BENHMNMEW G L < Tt A
DYIREIZ LD BRSO IRR S D B 6NN, O LD RIFE
TME (e.g, IWATOEANRLERDO YR — M AKX v 7)) 12825 BEMESE DR
FiIgiran iy, 2AEOT U=V A 0 hRLEN Y 2L —A VT
A L S5 P EERREARAIEE T 572011, YR— M RAZ vy 7LD H
RO REMAT L2 NERH D LB X B, AFETIE, HARD TAGH
1) EPEOHEE G 2) IWESAZYTT, ¥R —MAZ vy 7ICL 588
MR L FAEDEER T 2V E— A T DT U NI AEDOBREH LTS
ZEERBME L, BN D OBEBERZRIENRT D 2 L TA L HIFRNER
BT 2V E— A VT ORTEEMT A0, BEREICKIT VR
—hAZy ZIZX DM EA BT L1, FECESTARTHY, &
FHBETIIFABROMEEZ AT LHE L AT LERITEILHDEEZEZHND,

AL IS, FAEOFEA~OZ U= A0 MUEREY TTRFI LT,
Rz, (2L — 2=V A b L0 BETEIEDITIC K - THREISH
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RDITE Y MTATENCEH Lo, Z0UE, RPAEICE > TROEE LW AR
H O HEITEI CH D & STV 5 (Strunk, Cho, Steele, & Bridges, 2013), ASHf
FEC T OATENCE R A Y TRBMIE, FAED 40%00 6 60%7 PREE £ 7o 13 A
DFJET L ZRER LT DD LRI NTVWDL7DTH D (Onwuegbuzie,
2004), F7z, JRIEIT LIRS E i e T 5 2 & b FEIES AT
% (Balkis, 2013), & HIZ, JEfTAFZECIX, #ARIC K 2 AR SHRITFAED T
BT BN CHEAET LT, BT LEHSZIENTELZ &%
RH L7 (Codina, Valenzuela, Pestana, & Gonzalez-Conde, 2018; Katz, Eilot, & Nevo,
2014; Won & Shirley, 2018), ARAFFETiL, VrdR— b AKX v 712X D HEEEN
FEOTFEHIZBTILHEA LY — -2 =T A NI, RYT 4 ZIZEET 5 )
EIMEMRFELT, & 622 OBRMEIT LMK R ICES T S b0 E 9 )
HIREE L T2,

AT, AR T Y = VB — A 7, FRZ, ORI E &
D DIERIC BB E Y T, RFE CIIRPAEGRE L, 2AORFRES
RRORFNCIBT D6t NIRRT DR & ER LT, PAEDEBEDAETER
FRATKT DWW R L, Fm B — A2 DB SR E SO LR &Y i
H7080, BWFEERBERDDIZCEHETHS L F5 LTS (Korobova &
Starobin, 2015; Oades, Robinson, Green, & Spence, 2011; Wach, Karbach, Ruffing,
Brunken, & Spinath, 2016), HAE 7240 5 DfEtk & LT, BBRGEIK T, HEHgF
722 LT DBk O TER, TEET, BB U2 RKARHRR AR EN D D
(American Psychiatric Association, 2013), Z 4L 51T FIZFECK ABRIZE T 5 X

FUATNURBEBRIZE > THlERZ &, BARRLHER EIZBWTHRAEDTE
INT =<V AIREREEEZ LT ZENRINTNS (Li & Chen, 2004;

Steptoe, Tsuda, & Tanaka, 2007), FJ (2011)i%, HAD KA T 5409
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I B TR L T 5 Z & 245 L T\ 5, Lei, Xiao, Liu & Li
(2016)D A Z 3T L B &, HEOKRFLAEDOI S SFFREIT 23.8% &9 & ThH
BWEIGETHD Z ENRENT, ZTRHORERIT, BAREFEOKRFADIZDOD,
W) A L BNAIVAT T ESARTTME DTS, K VEREL D ZLNBET
HHZEEFELTND, BEIRBO X 5 REERMEI LD BAEMESEITR
FAEOMEEIZR YT ¢ 7B L, #195 DERICR T T ¢ 7ICE#ET 5 2
EMRENTWD (Gutiérrez & Tomas, 2019; Tian, Tian, & Huebner, 2016; Yu, Li,
Wang & Zhang 2016), AAFZECTlE, R — FAZ v 7k EEEEL, K%
A DRFAETE R M 5 DFEIk & OBIMRIEIZOWTHREFTL, S HIZZ DB
PRI ODBRORICR TR ACBE SN D0 E 9 bt LTz,
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) (LSRR OS24 151 44, UBIEBFEIROFEEN 29 4, EmEREE O
AR 13 4, BT OFEAEN 6 4), BMFIITREOS AN TG ST, T
RTCOBMEDA VT H—L Rarkvy b2EEL, #EIZRGE-RALES
HmEREAEZ BRI L 2R E S, F—0EMREFERAL, 2RS0T —2%
G L7z, ZHUE 2015 4 4 AFryHoE—EE & RF 6 A OHiaEa 32 L
TTETH T,

—[BlHOFRAIL 290 4B UT=A, “RIHOREICSIM Lo 734 LAl
BN B DEFE 91 L EBRINL, 199 &L EHRAEOHTRRE LTz, #AE 1 TK
B2 REN Do T2DIE 3 DOFRRNBBEZ D, F—IT, RFFEOSINEIL
—[EH & ZEHOHREEZRHBIMT 28BN 2T, SME X _EOHFHEL
BEZINT 5000 LAT—RBEZFSMNMT 202 BRI bt § 1, —
B H OFEIZBNT, [ CRETHMICSMEZZET L7 V—T R\, DI
W, BEOZEFIIT X COMEESMT HRMCK N B2 o0le B2 B
Do FAT, A1 TE—MBEO LI FRETSMELZZE LN, TORE
IZHEZI S 2028, R HOREDOSINE 2 5H54ET DB —RH O %
SMUT-ZENKE LI miEE b S D, ZOL I RRABOKREERND b
DD, FAEGHTH BRI LT3 & Bt B et G oo REERF RO SFEEEIC DOV T ¢ 1
EHRATSTRER, ARRETRON) o7, 51T, Litle ® MCAR WE%
IToTe iR, KIED/Z —NI5ERICT U H DIRELTWD Z &R0
72(F =2019.445, df = 1918, p = .053),

B SRR L B SR, DERIBCR R, A ALY — e =TV R
N, REFPAETREE, 319 SIERICOWT, B EE RE R WV CTHIE L,
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728, FEEEDD B ARGEOFERIX 0 ERESGIZEEE 5 R L » TiTD
Nice N 27 8T VAL —3 3 I ARGENTGICEEE 2 HEEFE 1T X - TIT
i, L OBRIC L > TR SN,

1) REL-BEMXE FAERRBE L TA ITL 2 BEESRORIEICIX
Williams & Deci (1996) 231ERk L 7= 15 T2 H @ Learning Climate Questionnaire (LCQ)
Z TA DHEMESRICE D KO ICHANALZZEE L THEM L (e.g., TA 1T
BHPRECTINRO B R A 52 TN D LKL D), AREILHABMESEMFIE TR
ffid>iL T % (Black & Deci, 2000; Nuiiez, Leon, Grijalvo, & Albo, 2012), R EE D[]
BRI TES7HETUTELRY 22 7 BEFIZESYTEED O T
EThHoT, BETDHEIC, TASE —FEHELTND TA ZBEWENXTFI W
ExGE LT D TA BRE LTz,

2) IDEYKFER FAEOLHEHNFCRIE ORIEIL 12 HHE ORI 1T
% AR DGR TS R REE (BT - 8, 2011) Z4EH L7z, Z O REIX Deciand
Ryan (2000) 23 ER% L 7= Basic Psychological Needs Scales |ZHSWCTIES L7z, A
RETFESE O LR R ZWET 2 3 2O FAREIC K- T S,
HARPIZIE, ST EEENICH L Cary ha— L TE RN H L0 )
EREST D BEECRERERNE (eg, ADDSbTIZ, B THEETLIN
KaROTHIRL TWD), ZMETFEMBRIG L TEERH D20 E 5 0%
ETHAEBBCRTEERNE (eg, 7A FTIHEWEEKE L DHGERSH D) , B0
FHIIRKFICBITDIBREEMA L DBR D ZECTHDE0E I pEIET 5
FRPEFCRFERE (e.g., TR TRAATE D B2 o72 ) LIz & &1, hE
LT NDRERKENND) D3 D>ThoTlo, REORZENIL T£-o72<
BTIEESRW] 65 THEFICELS Y TIEES] sHETH- T,

3) RALY)—-IToF—=VA N FEOHIA LY — 2T =T A D
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H 7% 1% Strunk, Cho, Steele and Bridges (2013) 73 ERL L 7= FE( BE# 4 % F2 2361 T8
D 2x2 TETAD FNREZMBH Lz, 2O FALREIXRAEOFEREIC Db
LU= A NRATENZRIET S 6 THH THEAINT (eg, FAE, RO
BiFiz7e s Loz, EZ RO Al BT %), REORZRAIL 1 2<%
SBDLRN) BT BEFIZZES-S ] o THHETH T,

4) REPAEFHRE FAEORFAEREMEEORNE T & A& (2002) 237ERK
L7z 9 HHEORFAEMCERELMEH Ui, REIZFAORZECKT 2 e
E (e.g., MEOANESLH Y ¥ 27 L), ABRICKT DHEE (e.g, JEAESH
Rl & DRIR), RFEOYPHIERIE MR KTT 22 E (e.g, BESRE)ZHIE
Lz, REDOHEZERRIZ 1 Fo7-< S TUTELRN] D5 TFEFICLIHT
TE2] 5HHETH T,

5) 15 DIER  EEDH D SREIRIL 20 THEH O#) H > H 2 K E SDS (Self-
rating Depression Scale) (Zung, 1965) Z#fEH L7z (e.g., ]BILATE 9 D), K
REIZZNETICHARRLHE TITON T EEOMETHEMA I N TS (Wang,
2008; 1T, 2009; Fukui, 2009), REEIFEE 1 ERICEBWTHEHEBEICED N
JERNEDS B VOBETAR LI=ONE 1 THofziliny, 2 L& X&), 3

TLIZLIE, 4 Twnwob ] O4ETREE SR,

TR AN TR B E S0 AT OIETEZ AL E 7 /L (Latent Change
Model, LLF LCM & #9) (Allemand, Zimprich, & Hertzog, 2007; Hertzog, &
Nesselroade, 2003; {H7K « =%, 2011) #HWT, BEMESEE, OHEABCRER,
ALY — e 2P —=D RN, RPAETERMRE L85 SOBEGRE 58 Uiz, 4
HriX IBM £ AMOS 24 %] L7, Cross-lagged panel model (& il D2 ¥k D
BRZ T T 2B L < flibil, R—AT A L OEAMOER 7+ v —T v
DIENHDZEZ ED X IR T 20 OHIZER LTEY, KRfICEZ 7
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TEANDZEZ DWW TIFHER T X 220 (Nesselroade & Ghisletta, 2000), fit-> T, A&

FETIHEARNDZEAL, € L TR & ZILDBRIEICOWTIEX 51D LCM &
W CTHOHr %17 - 7= (Mu, Luo, Nickle, & Roberts, 2016; Stenling, Lindwall, &
Hassmén, 2014; Scalas, Marsh, Morin, & Nagengast, 2014 & Z[R), LCM DOFEAHIC D
WCIEAHER 2 1R Lie, MIEDZ 4 MEZRFTT 57201, T _XTOREE AW
TZIEE T VRIS OW THERBIIR T 08T 24T o 72, FEMIEATEk 3 D Table A-4
(R Uz, 72, RREO 2 RS ORE R M2 Bt U, 55T 8k 3 O Table
A-5 TR LTz,

SINT OB, PRI & AR ERHI LTz, e TR CIE, rRix B L v bRk
JEIXL D LA~V FEIES, FHEAEICH T 20 EIEBEL Y b AEICHS
WS, J19 DOIER S BHEL VR LT W EBRFER STV D (Girgus & Yang,
2015), & BT, K% 1 EAEITEMRIREESCAEF AL A NVHPRESENT DD
L& o T, MOFFEOFAELY LAREIGRRIBICH Y STV ERERIh
TV % (Villatte, Marcotte, & Potvin, 2017), 2D Z &b, FHA~AOZ T —T R
b, FEAERICHT 2 RESOM D D & W o TR A VTR DB, T
BIRFAEZ T H2MERN DD EEXBND,

T—RRAP V==V HERIZBITHIMUERRNZ L1220 T, FHONT
ML AT LTHR LIz, £z, ZEEICBT D2VEIZOWTIE~ T/
B AEHECHER LTz, TORE, KO~/ T 7 BRI, 5F0, £EEOEDL
2B —FBEN TV D BIAMENE 33.35,p<0.01 Tholz, 2F Y, ANENTFET
HRERD/INE N &N o 7= (Walker, 2010), & 512, L EIMLHRM:IL Variance
Inflation Factor (VIF) ZHWTHERR L7z, £ORE, T XTDO VIF 283 LD /&
<, 10 OF vy MATEIZEL T eWiz®, ZEMEORBENTFE LRV &

VWD Z ey Tz (Belsley, Kuh, & Welsch, 1980),
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HBREBR

SCHEET Table 1 ICFAAS 1[RIH & 2[RI B ISR D 2R FEDNERE, FEHERR =,

o FBEE R LTz, Table 2 IZFAA 1 [B1H & 2 BIBIZBIT 2 EREDOMHBEZ R LT,

Table 1

Means and Standard Errors (SE) of All Variables in Study 1 (Japan)(N = 199)

Variables Mean SE )
Autonomy Support Time 1 3.916  .067 931
Time 2 3453 .091 958
Need Satisfactions Time 1 3.308 .042
Time 2 3.248  .043
Need Satisfaction for Autonomy Time 1 3.584 .052 732
Time 2 3.553 .057 789
Need Satisfaction for Competence Time 1 2.998 .054 831
Time 2 2.993 .057 823
Need Satisfaction for Relatedness Time 1 3.344  .062 810
Time 2 3.201 .063 811
Timely Engagement Time 1 3.528 .088 .868
Time 2 3.344  .088 .896
Campus Satisfaction Time 1 3.146  .048 834
Time 2 3.111 051 .836
Depressive symptoms Time 1 2.201  .027 77
Time 2 2.197  .028 753
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Table 2
Correlations Between All Variables in Study 1 (Japan) (N = 199)

Variables 1 2 3 4 5 6 7
1. Autonomy Support 297 ** 196** 363***  -.199** - 018 -.095
2. Need Satisfaction 226** AQT7*** A27**F* - 418**F* - .007 -.113
3. Timely Engagement 213** .382%** 190*%* - 252*** - .013 .058
4. Campus Satisfaction 392%**  266*** 137 - 472%**  157* 113
5. Depressive Symptoms - .159* -.321*** - 170* - .329%** 102 -.115
6. Gender -.072 -.012 -.044 -.130 141* .020
7. University Year -. 047 -.030 -.087 - .037 -.137 .020

Note. Dummy code of gender: male = 0, female = 1. Correlations in Time 1 are showed atlower left, correlations
in Time 2 are showed at upper right.
*p <.05, **p < .01, ***p <.001
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TAIZK 2 BEMEXEBEOMRE AFEOEMIX, LCM Z W T, ZABGEHL
o TAIZ X 2 BEMSE UL TEEMSR M) EFE~O= =T X B
RO Y = VB — o 7 ORARMENFAED DEAIACR IR I L » THI T S
HINEIDERTFNTHZIETHD, LCM TiE, L-Ub (ETNVEEROLE)) &
JEZA (Time 1 & Time 2 OFVY) O & BOHEEZITY, K+ &K
FRIZOWTUE, S0 BOMEN O IENRERE VAR 52 212k b, LL
BURD SEM Y 7 b T, W0 bHIEET NMIAIDOER A~ 2 %51 &, WEE
TOOHEEMER I N D 2 L BRI S LT E 72 (Burt, 1976; Stk - 25 - Bt
fij)11, 2005; Kumar & Dillon, 1987), & Z T, L~UL & EIEZE L OF A BRCMh o
BRI 6 DL YN SEM TET U v 7§ 57012, AL CTIRIA T80
HeEME A2 T, B L 5 2 DMVEER A REG SOEAA~ER L, WAZE O
WEALET L LTHRE LT (5K - #TH,2010; 75K » = « fiFH - fEH - LK,
2011 B, HAKTT IVITEED L~UL LIHESE, © U CHEHIA S CRESE L 7=,
R IEMICHEET S22, —DODOFET I —2DEBERITTREL, &
DICHEBRALIIR FAERE AW TER LT, 7ok, AFRITE LR OZELOH
BERPEICE S 2 S T TV AT, B O Lokl ZE BT B 5 il BT
N HEN,
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Table3

Results of Mediation Analyses between Autonomy Support, Needs Satisfaction, Timely Engagement, Campus Satisfaction, and Depressive
Symptoms in LCM of Study 1 (Japan)

Direct effect 95% CI Indirect effect 95% CI Direct effect 95% CI
estimate SE LB UB estimate SE LB UB estimate SE LB UB
Timely engagement Needs satisfaction
Autonomy support .082 .069 -.051 225 .047* .020 .016 .093 .194* 054 077 .292
Needs satisfaction 243* .067 .092 .361
"""""""""""""""""" ¥ ~ df CFl RMSEA  SRMR
18.942** 6 934 .064 .056
Campus satisfaction Needs satisfaction
Autonomy support .258*  .067 115 .383 .015 .023 -.025 .065 219* .063 .082 .333
Needs satisfaction 071 095 -.144 .238
""""""""""""""""""" ¥  df CFl RMSEA  SRMR
10.845° 6 .953 .064 .051
Depressive symptoms Needs satisfaction
Autonomy support -.067 067 -.196 .082 -.040* .018 -.082 -.011 .203* 056 .082 .303
Needs satisfaction -195* 069 -320 -.057
””””””””””””””””””” ¥  df CFl RMSEA  SRMR
14.963* 6 .940 .087 .055

Note. Mediation analyses were performed using AMOS 24; 95% Cls calculated using bootstrapping (1,000 repetitions). Estimates of gender
and university year on dependent variables were not significant and were omitted for  brevity. LCM = latent change model, Cl = confidence
interval, CFIl = comparative fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean residual, SE =
standard error, LB = Lower Bound, UB = Upper Bound.

p <.10, *p < .05, **p < .01
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Table 3 IZ/R L7z X 912, BAEMESROEBEZITA B OHENFCR 7R OB
ZLAEICEEL (B=.194,95% CI=[.077,.292]), DEEAYBRK I8 e DIEIEZEIT #
ALY — 2T =D RA NOBEECARICEEL TV ERN o7z (B
=.243,95% CI =[.092, .361]), ZuE, BFEMENZLT 513 E0LEIECKRTE
EHLEL, DECRFEENZALT HIZEZ ALY — -2 =T A FHE
322 LEIRLTWD, ZTh b OHEEMEITHANCHE TH o120, ZIREN
INEoTz, &I, B BIIHEDSZ A LY — 2 =D A N DM
B DERRIRICR FE RTINS D &V D IR A RRET 2728, AMOS 24 12K %
7 — hA NT v 7 (1000 [BIIE) T 95%DIEHEX [ (confidence intervals, Cls)
ERHL, BN E21T o7, TORKE, DGR OBIEZEEZ T LT, H
BMEIIROBEEN L A LY — « T2 7= X N OBIEAEICHT D MR
WHBE THDHZENghoTz (B=.047,95% CI=[.016,.093]), H BN OEAE
FEMBA LY — « Z U=V N OWIEEICKT 2 B RITEE TIERN
>7- (B=.082,95% CI=[.092, .361]),

F72, BHEMSHROETEEITI KA R E OBTEE LA REICBEE L T
(B =.258,95% CI=[.115, .383]), Z ik, BEMEZENZ(LT DITE, KRPANE
WRELEETHZ EEBEHRL TS, UL, DERACRT R OWBTEEIT K
AL 2 DITEZZ DN A B BEER R oo 72 (B = .071, 95% CI =
[-.144, 238]), BEAT 3T OFER, BHMESHE OBIE A & RFATE S B OETE A
DO BRI LI BRR FE & DIFTEZEITEA T SN2 o7 (B=.015,95%
CI = [-.025, .065]),

FAE SR OIEE L3 O SIER OBIEZE OIS, A EZRBEEMEN R 5
Mo T (B=-.067,95% CI=[-.196, .082]), LERRYBRKR I DIFTEZEITIN H DI
WOBHEEICHEICEEL WD Z ENRENT (B =-.195, 95% CI = [-.320,
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~057)), BN IHTZAT o Tl 5L, 7Rk U 7z B AR SR O TE 230 5 ek D1
FEACKTHMEDRESEETH Y, LENECRE R OBEEICEN Sz 2
Lot (B=-.040,95% CI=[-.082, -.011]),

VI EORERIZGE 1 23R L7, TA ICX D BEMEXEIIRFPAEDO X A LY
— U= DR PRORFAER RS L EOMER RO, —77, k5
HAE R IT R FPAEOI S SEH E AOBENH D Z ENyhoT-, £, TA
ICE D BEMESRIIRFEDOF A LY — « =V A b D DIER E D
BRI O BEAOBRCR 78 R A B IS S e 28, REEAIRI R BT L CId B
ROBAETHoTToD, G2 IXEH RIS FF S ve, BLEDRERNG, 74

DO E R LA REE 2 GET 2 121E, TA O L O RIFEERMFAIC L 5 A A
PG HEETH DL Z R ENT,

up
H

iR 2

P2 TIFFEOMERIC L 2 BN R E FEOFEH A~ =D A
REDHEY =L E— o T OBURICOWTIER Lz, 1 3SR~ L9
I, PEOMHES O EERAFIIRPZAITICET 2 HROBHES, FENF v
YNARNTHAN RN T ZNVICEE T 5RICHEEZ T2 L TH Y, FEIEENC
R— b9 52 & TIERY, ZOROFME2 TIE, MEEICLDARERREITE
EOFER~OZ T =V A MRS, DEY =L E—A 7 & D8R B
HLTWDETPHIL, 72, SRE 1 LREERC, WMEBICkrAEEELEY
ALY = U=V AN, RFPATEIEE &5 DRER O BIFRIL O EIIAR
RKFERBIZE > THIrSND & THILTZ,
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Ak

RESMEBEBLERAZ WA 2 TIITEOES KT C—REEOBUR T E
EIRIET D 8T L ORFAENDSIM LT (B 134, Lt 74 4, VHEFF 314 )
OMEGEHREIL DRAN 41 4, FERHLOSAN 29 4, *IIVE G INHI O SFAEN
17 40). SN2 50 ARJE CYFEA AR 1000 [FEY) DAL —/3y 7 ZARA
N—REMNG LTz, TRXTOBMEDOA 74 —L Rarkey "EESEL,
VRS R PO RAE AT BRI K 2KRBEMAT, [Fl—OE K%
AL, 2KEOT =2 &85 Lic, ZhUE 201543 AFEHoE—EE & FE
5 A o iRz 32k U728 T o 7, —[BIH OFHEIZ 100 4 OSINE SN L
7208, B H OFREICSIN Lo T2 L EEEICAMER & 5 &7 13 4 28RS L,
87 & HIMEIHIRIR L Uiz, BT BRI LT3 & BTt G oo RS
ROEEUEIZONWT t BEZAT o T2t R, ABRENR N -o72, Little D
MCAR REZIT > T-fE R, KIBIEDSZ — 3522 T VA LITHELTVD
ZEMmginoTs (F=97.830,df =97, p = .457),

BRI A 1 SRR, SRR L BAEMESE, DBRRRICR TR, 1LY
— e U=V RN, REFEATRREE &S SIERICOWT, B E VR R
A2 HWTHIE Lz, REDHGEE) D FEEE, HAGENS FERE~OFRITZ =
EFENTMGIZEEE 2 PEBEZAENMT, Ny 7 F TV AL—va db ) —4
D =» EFEN RGP ERFAENMT o7z, i 1 L RERIS, MERBRKF 2 &
HEAREVEDIRREZAT o T, T3 b OFFMILAT k3 D Table A-6 & A-7 TR L7z,
T—RRAY V==V HERICBTDE, 2EZICE T 0 0E, £
HHRPEIZOWTIEIAA 1 &R CHEZ W THEGR L2/, AMUED 72 <,
ZHEIEMEORE S 2o T2 2 E Do T,

i
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HREER

SRIREEET  Table4 |JFRA 1[I H & 2 BIH IC361T 2 R O, FEHERZE,
o R Z R L7z, Table S IZFHAE 1B H & 2 BB ICBIT 2 EREOHEBEEZ R LT,
A 1 EAERIS, BREET VIR ERDO LIV EIEEIC L > TR S, —
DDET K L T—DDUEBEB DA THigt 1T o7z, £ LT, IBEZEIZEAT

AfER DI Table 6 1278 LT,

Table 4
Means and Standard Errors (SE) of All Variables in Study 2 (China)(N = 87)
Variables Mean SE )
Autonomy Support Time 1 4.615 145 932
Time 2 4.636 131 936
Need Satisfaction Time 1 3.563 .054
Time 2 3.631 .050
Need Satisfaction for Autonomy  Time 1 3.845 .065 127
Time 2 3.945 .061 661
Need Satisfaction for Competence Time 1 3.347 076 .663
Time 2 3.434 .078 .828
Need Satisfaction for Relatedness Time 1 3.497 .081 .680
Time 2 3.514 076 699
Timely Engagement Time 1 4.245 117 174
Time 2 4.362 121 .843
Campus Satisfaction Time 1 2.659 .049 137
Time 2 2.609 .048 .702
Depressive Symptoms Time 1 1.855 041 759
Time 2 1.915 .043 822
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Table 5
Correlations Between All Variables in Study 2 (China) (N = 87)

Variables 1 2 3 4 5 6 7
1. Autonomy Support 257* 072 D54*** - 165 -.176 -.162
2. Need Satisfaction 243* 222* .259* -.154 -.177 -.129
3. Timely Engagement .080 270* 139 -.288** -.056 - .250*
4. Campus Satisfaction 446*%** 001 287** - .406*** -.166 -.185
5. Depressive Symptoms - .164 -.160 -.302** - .387*** 125 .260*
6. Gender -.395*** - 113 -.034 -.211* 138 244>
7. University Year -.210 -.108 -.119 -.035 325** 244*

Note. Dummy code of gender: male = 0, female = 1. Correlations in Time 1 are showed atlower left, correlations
in Time 2 are showed at upper right.
*p <.05, **p <.01, ***p <.001
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Table6

Results of Mediation Analyses between Autonomy Support, Need Satisfactions, Timely Engagement, Campus Satisfaction and Depressive Symptoms in

LCM of Study 2 (China)

Direct effect 95% CI Indirect effect 95% ClI Direct effect 95% CI
estimate SE LB UB estimate SE LB UB estimate SE LB UB
Timely Engagement Need satisfactions
Autonomy Support .053 107 -.152 .266 -.007 028 -.069 .032 .096 090 -077 .282
Need Satisfactions -.071 212 -.408 .360
"""""""""""""""""""""""" »  df - CFl RMSEA SRMR
1.229 6 1.000 .000 .024
Campus Satisfaction Need Satisfactions
Autonomy Support .322* 109 104 535 -.005 .011 -037 .008 077 060 -031 .207
Need Satisfactions -.069 113 -.278 171
e de CFl RMSEA  SRMR
8.864 6 .985 074 073
Depressive Symptoms Need Satisfactions
Autonomy Support -.063 125 -.359 159 -.011 014  -.067 .002 .060 051 -.032 .173
Need Satisfactions -.189 103 -.384 016
"""""""""""""""""""""""" Z2 AT T UCFITT T RMSEATTTTTT T U SRMR T T T
4.729 6 1.000 .000 .054

Note. Mediation analyses were performed using AMOS 24; 95% Cls calculated using bootstrapping (1,000 repetitions). Estimates of gender and

university year on dependent variables were not significant and were omitted for brevity. LCM = latent change model, CI = confidence interval, CFI =
comparative fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean residual, SE = standarderror, LB = Lower
Bound, UB = Upper Bound.

*p < .05.
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WEBICK2BEUXBOMNR W LRioT, HEMBEOEMEELL L
HBCR R DOBEZEORBERBEBEIT R O >72 (B =.096, 95% CI =
[-.077, 282]), & BIZ, BEMSHRDOBEEEL I A LY — - 2 T =T A D
BAEZE, DEEABCR IR DIBIEZE L F A L) — 2 =V A NOWEEE LD
B b AERE TR o7z (ENZH B = .053, 95% CI = [-.152, .266]1& B = -.071,
95% CI = [-.408, .360] Td> > 72),

UL, B SR OWTIEZE & R ATE T 2 B OVETE 2 O I A B 72 B A
o7z (B=.322,95%CI=[.104,.535]), s& 1 LRI C L IR EN/ NI Do
7o TORERIE, MBEICK D BREENZLT 21T E, A RFAT 2
FELENTHZEEZEHRLTND, 72721, LEMACRTE E OWETE £ & KA
Tt DA 2 & OMICABEZRMEIE AT (B=-.069, 95% CI =[-.278, .171)),
AR SR OWE 22 & RPETR R OBEZEORRIT, (LEIRACR IR O
TEAEITESN SN TR o 72 (B=-.005,95% CI=[-.037,.008]), Z L5 DFEHRIZ,
A 1 CIRIERIC, BARESEE OB LN EEC KA TR R Db & B L
TWHZEZERLTWD,

BT, BAMESUROWEZE L 119 SRR OWAEE & ORICH E /2 BEIT R
Sy o Tz (B=-.063,95% CI=[-.359, .159]), EAIACR ISR DOEAEZE L4019
DR OBEZEDO MBI B/ TH -7 (B=-.189,95% CI =[-.037, .008]), H
HEMESCHR DWAEE &40 5 DIER OWTEZE O BIRIT D BRRIAIOR 78 /& D I TE 22
&N T2 (B=-.011,95% CI=[-.067, .002]),

HEOMREEIC K 2 A HMESER OITEE L RO RFEAETE L E OBTEED
H, AEZRIEOEEMEDS W T2, K1 BEAIC SR S ivic, Lo,
CDEARCR TSRS L 2 BN DR BAE T3 o270, ek 2 1TkfFshi
mole, L EDOFRERNG, HEOMEEIZ X D B SCHRIT R T O A TG i 2 EE
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2T D ARt R ST,
=

e 2 134 ETHERSNRDSTERFOVR— N AZ v 7O &9 RIFEE
fFIZ LD ABMETBEOMR L ZO T ot R CHOWTKREF LT, ZORE, $7°,
A1 T, TAICK 2 B EOBIITFEED A LY — 2 =T A

N DAL R PTG EE DAL, 5 SIEROZ(L & BEICBE T 5 Z & A
RENT, EBICTACE D HEMEEOBLEFEDE A L) — 2 =
A2 R OEARE S IR O & ORERIE, DERBCRTEROEKIC IV
BN SN TND 2 ENahoTz, ZhUL, FFEERMFIC KD BHRESED
Trt AL, EERQMEAICLSARMEIEO TR LR L THDL Z L ER
LCW5, TA IZFAEOEEFE LY A — K LT ann, TA Ik 5 Bk
FBFFAEOFE~OZ =T A N TIERL, DEN Y e — A
BB LT, AT, BRE O LEMACRTERL (g, HEFHICBT
% DEEIBGRIEIR) DS, BRI T T N AMCEBE LT LN D 2RO
t, LAL72\ > (Milyavskaya, Phlilppe, & Koestner, 2013), #F5E 2 (281 2B M1#& 13K
FETHDHTZD, A MLy —d IR EIEE (272 % (Pluut, Curseu,
& Ilies, 2015), > T, FAOFEEMITHEAZ Y TTWVD TAIC K 2 BAMX
PRIL, FEEEICR T 2 08k w2 L, FEEH THL2 A L) — 2
TP A NERTT 4 TICHET L2 TIE e, FEOM D SERE R
TATICHBEE L TWAD Z ERAONTARBIENE X BN D,

P 2 IZBWT, PEOMEAIC K2 BRESEOEIE, KPAETRRE
DEACIZR YT 4 TIZEHE L THDNR, A LY — 7=V A FOEER
Mo DREROZE L ORICH B RBEMEN R S o T, £, fiEAICK D
HAEE SR O 2L, FAEDODERIACR FE R DO ZALIZBE L TV W Z L VR
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SNz, TORERIL, AT EFEL TWEN, BTt AR/ NS hoTz
2, MEND+ThrolcmgEnd 5, ik, e 2 ORF RO 15
ELTEZLND, LML, HEETREROIE, ARFFEIED OB AR 7
JEREE (FEAT - B, 2011) (X F 3G E BT 2 DERACR R LEIE LT
ol Z & Th b, MEEDHEFITFAEDFEIHEENCEERICED S 220 S
EEZDE, ZORBEIIMEEICE S AN SRR O 2EZHE TE T\
Mo T REMEDN B 5, MEEIC X D BAME SR & RPATE 2 B O Bk 34
%72 DELRBR R 75 /& (Basic Psychological Needs Scale, Deci & Ryan, 2000) (2 i
TENDLEEZ LD, BRI K D BAMESIED, FAEOFEEE.OBA) V7
TV — A U BIT DWISRT T N AN E BRI YT 4 TIZBE LT
WHZLESFEZXDE, SHOWRTIIIY Y TP A X LGt 70
BBCRIE R R EZ AN T LICRFT 2R ERH H725 9,
AWFROFEFIL, RFEDAETFIZEBIT D TA CHEBOEEME L R — M2 ¥
R BRSO AL R LT, L, UTORASEEZHND,
—Z, VT NY A XN EpoTaZ X (A 2), BewmEXNoTr—% L
Eo7ehole 2 L7 &L\ o o LR FIET 5, £7o, RUFFRICHIT
THME ORI BERLNT-, ET VAR DB, MRIOREEHH L,
ELICEDRBIIFETIIR NI WD T ERDoT2hd, b ORF%E
TIE LY — AL FTRE RS R 2 m 372012, 2o & 9 2zl XX ThH D,
IS, AWHETIR, EEAMEIC LD BERMSHR ZRIE LR ool YR
—hRZ v 7IC X2 BEMSHRONREHEE T DBRIC, B k5 B MR
D EREIT 2 Z LN TERDN 2T, FFIC TA OITENIHENKGFT D720
TAIZ X % BHM SR ORI F OREOEARIC X 5 BHMEIEOME L /K L
TWAHAREMENREZ NS, PR—FAZ v 7D BENE B0 REZ S5
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(A DNTT B 720I, SHBOMIETIE, HERMA L 2 HEM RO E L
T D MEN DD EERZDBND,
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B4E
Al 2 & 5 BRMEXEDR DR
]

Al 12K B BEMXEICHT 585
BEUZENHARAEME D FICEZ DEE (IR 3I)
The Perception of Autonomy Support from Artificial Intelligence
and Its' Effect on Intrinsic Motivation

(Journal of Experimental Social Psychology, in submission)

AWFZEIL 2 >OFERZEL T, ABEBLICHIT D ALIC LD BEMEEOTEE
PEIZOWTHRET 5 Z &2 ML Lz, AWFZEIEBLZED AL T3 <, FERICH
HKINLHWEREDOH S, ANHEELFECHRELZRD Al ZBET L, TDDH
AIFFED 2 DOFEBRIZIEBNT, KYD Al 70 /T ATIERLS, AlzdEszA
MRSMEFELEA BT arvwzbol, RIFFEOBEIL, Al RIS &
WD RS, B L7 BAEMESER, S HICERER L7 B A SR Y BTN
BB ZDINEIDEMFTHZLETHD, RKYD Al %> THMEM SR
T 556, ANBIC X2 AEMSHROMR & EEAICHK T 5 2 LS NEEC 2 %
EEZOLND, ERD, & ZFEFEO Al ZHWT, B#LC ALICK 2 A
PSR OB, W LT NS L D BARMESR & DB L A TEND
WAECTESGS, TOEWVTANCSHEENTND LN ORI - THERIE
NDDN, T b Al DIRENPFFICERTIIRLS, RERTH 572 EORIR
BEICE TR ERIENTOWDEZONRNbNLRL kDN ETHD, FER 1 T
X, LTF D 3 JUSOWTHRE L7, BT, ALICKIEIN TV D &0 5 38
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PRk L7 B E SR ORI R 5.2 D, IS, AL ICHEEG E 595
Tl R LI AMRMSHRICRET S0y, AT, kL2 ALIC K D HAE
SHRIE, WIHIEIE ST OB EBL 52 50, £ LT, ZOBRMEIT LA
FRFERIC L o T SN D0 & Lz, FEBR 2 T, BIFO 3 {81220 T
Bat Lz, 12, ALICKDE®REREE, Bkl - B EsRIcEEs 51
D, BT, AL X 2HEEIEE, DEACR RIS EE 5.2 50, &
LT, ZOMERIETRER L7z BEMSHRIC K > TSN D2, BE=IZ, HEY
g GRER L 7 B RMESR IC G- A 208, BARFIEIC L » TR SN D &
Rt L7z,

FEER 1 TR T ORGSR Z G 5, BT, ALICKES TN D &0 5385
TR L AR A IR T S E 5720, ZMEORHK LI ALIC X 5 AfEX
B3, L2 AR L D B ORI L v AEICE, B, FEgd
D AL ST EEE e U AL G & T, Bk L7 ATIC X 2 B XIS AR
2@, I, ALIC K D B SCEEMEDI T 5 2 28T, LDERIAICR
FRIH SN D,

Ak

EBRESME EBR | CIIAROEYRFTRKEEOLHFRELBET D
156 4 DRFHENSIM LT (B 44 4, M 112 4, EE)FHE 19.87 %), 2
7o T Y A XX G*Power & VW TH I L 7= (Fauletal., 2007), 20 &% 0.4,
BRES %2 095 ITRREL, 2 DOMMAEEN D 556, 734 X735 100 T

HiEa=.05 DKETHEREREZSELT-DICHSTHD EHESNZ, &

60



FIFREDOSIAPMT G- ST, BMFLZFET DR, RS T 58
WSTICEBT DM EWIOTEO X A ML EAG, EBRPICKSGEEIT) 2 &
ZONWTIEH LN LOMAZIT Tz, TXTOBMEDA T+ — b Fart
v hERAL, REFRESRELDEPRGHEFEZA DL AR EHT,

ERIBNE SEENIGICEEE 2 LR 6 4 (A RA 1 4, HEA 2
4, MEAN14, 77 AN14, H—FAN14) BESFHEO/N— R F—L LT
EBRE W Uiz, 723, W& ORBEREIT 572010, S FBREIM O & ik
WHERTIIA T 2 =T Ao Tz,

FirE NE L AEMSEE (BERESEDHV vs. BAMESERZ L)xIeag
N— k= (A= R — vs. BEGH Y Al N— b — vs. BB L Al
SR b =) D6 ODRECT v H BT T, BMFEARY 3Ty Nl
Y 7 I Google Hangout Z T, BIDOFRICW S a2V — k- — & AR
DENYDAROERHRD EL LA T —~ & LT 10 gROERFHELITo T2,
7B, FEHORNRCHEIT DO, BIE L/ S— M —PHBRICESGHEET
LOTIERL, N—= M —PFANIHE L7ZERNZS2ME B EE S D LW O TF
Az L7,

ARSEERIL Reeve & Cheon (2014) 2#5E12, BAEMED Y &M TIILLT 4 45
([COWT AR OBEEAT o 72, BT, ZNHEIFT A A— M — iR Ac
WM EtTolz, HAZ, S—= b —EBMELSBEL T DENE I e Rk, &
MEDBRL TNDOTHIUE, TBIRLTHRELR] EE2ORTT 1 TRy
%% %5 L= (e.g., How do you feel right now? It's okay to be nervous), =12, Z0
FHREZFEO FE Y ZIZOWTHARDEAYPERD 2 Db 1 DZERT 5
Z L MNT&ET (e.g., Would you like to talk about Japanese food or Japanese music?),

FIUS, DEEORBICSINE DOHIE EDRSFFIZEL LB HONT, 73— |
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=128 H 7z (e.g., You tried your best to explain everything tome), —J7, HE
PSR 22 LR T ORMICH CRN 28T, SIME ORI OV T/ i—
Mr—lZsmhabhirolc, /N— N —DRESFEO Ny 7 Z%IRL, hE v
BRDDHERC T T o H =T AR Tz, BEORBICSMEIT N— M —
IZEO bR o T,

A= R =0 MBIL NN O FPELIGE TR T 5 BRI
oo EBINEI, ZOREFEITARICKZIEINY O, BRFEZIZEAEL
PRHTENTET, HRIZOWTHIZEAEHMB W & birx Tz, Tkt
LT, Al S— M —FMEDOBNMFITIE, b Al EHEFETRWET D EHURL
7o ZMEZED ALIZOWERILIZEAE SN2 b OO, A ESEEL TEH
THOMERNDDEND Zexnxle, LL, EEIZABDGETHNAEZ Google
FIFRICATI L, SHICANLIENE Z#Gir EIFSELZLICL-oTAIE LTS
& L RFEZ T o1, S HIT, EHlfgH D Al S— b T —RIFOBNNFE P KT
T DB, Y a VI A ANKEDOEA T A RRERSN TN, AR/ S—
M=% BER L Al N— T —FFOSME DY 2 EEICE, AL
FHDIINTy RPRERINTW, BWRFEDK T L7k, T XTORIMNE DR
L7 BT SCER, DBEROBIORFE R & R REEITRT 2 N RAVEIE S 1 2 HIE L
2o FEBROFZIZAISN— FF—ICOWTT TN —T 4 VT w4751,
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1) BHEL-BEMXIE SINE O L 7 AR OWEIX, Williams and
Deci (1996) 23MERL L 7= 15 I H @ Learning Climate Questionnaire (LCQ) % i/l L
7 (e.g., D OMHFITRAITEIHESLBROAHZHEZX T NDH LKL D), AR
JEIIMFE 2 THEALIERELFR L Th o7, REORIZEERITI [Fo7<HT
TELRW] 22567 BEFICEISETTLED] O THETH T,
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2) DEACRIER SMENERFEET O BEOLENFCRTE R OWEZ, FIE
(2010) 2MERL L7Z 13THE O a2 o =4 —3 3 UIHFE (EEF) 1281 2 LY
BRI RNE 2 Sm LT, A Uiz, RAREL 3 2O FALREIC L o TS
NWo, H—I, BEFEEME T 280 BRMEFCR TR ZHET HRE (g, H2
T, BRTNREBEN TRAZENTE DL UT), $I0, Ak AEE
FRETDRIE (e.g, R, RNIZTE D LK UT), 5 = ICBIRMERCR 2

ZRETDRE (e.g, mREHIE, BLWEHKTERVAHO TND EE L) TH
5o REORIZERIL TFo< B TIELRY) 205 5 BEFIZE YT
5] O5S5MHETH- T,

3) ERFEICHT IREMEE DT 2INF ORERFEITIT 2 NREEIE-SI
DOMEIL, Intrinsic Motivation Inventory (Ryan, 1982) 75 3 DDIEH & Hif: L T
HEH LY (eg, FATESZENELNEES), 1 [Eo72< UTIEE LAV H
57 TIEFICESETUTED) O THHETHE S, RRETN 1 T
LIERELRICTHS T,

HREEE

Table 1 (245 RIS D30k L7z B A SCER, (DDERROBICR ISR, RaFhiox
T 5 NFERIBIFED 1T OE & AR HER 22 % 7% LTz, Table 2 (T8 AR O BRI
s LT,
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Table 1

Means and Standard Deviation of Perceived Autonomy Support, Need Satisfactiors, and Intrinsic Motivation towards Speaking English in Each Condition in Study 1.

Partner Human Al with a Facial Illustration Al without a Facial Illustration Cronbach’s o
e N
Perceived Autonomy Support 2 4.667 (0.885) 5.733(0.538) 4.244 (0.930) 4.872 (0.826) 3.763 (1.085) 4.459 (0.810) .916
Need Satisfactions® 2.947 (0.487) 3.529 (0.556) 2.946 (0.625) 3.223(0.513) 2.859 (0.578) 3.027 (0.672)
Autonomy ° 3.740 (0.554) 4.177 (0.610) 3.667 (0.588) 3.845 (0.673) 3.500 (0.515) 3.593 (0.694) .702
Competence ° 2.177 (0.639) 2.658 (0.835) 2.356 (0.793) 2.696 (0.753) 2.464 (0.734) 2.526 (0.742) .661
Relatedness ° 2.923 (0.762) 3.750 (0.697) 2.815 (1.018) 3.173 (0.727) 2.613 (0.875) 2.795 (1.043) .820
Intrinsic Motivation towards Speaking English 2 5.192 (1.96) 5.375 (1.237) 5.037 (1.375) 5.293 (1.237) 5.267 (1.000) 5.210 (1.129) .809

Note. Possible range a = 1~7 pts; b = 1~5 pts.
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Table 2

Correlations Between All Variables in Studyl (N = 156)

1 2 3 4 5
1. Perceived Autonomy Support
2. Need Satisfactions 663***
3. Need Satisfaction for Autonomy A95*** B72%**
4. Need Satisfaction for Competence 303*** 794 ** .300***
5. Need Satisfaction for Relatedness 728%** B72%x* 408*** D47
6. Intrinsic Motivation towards Speaking English ~ .393*** 520*** 375*** .365*** A76%**

*x) < 001,
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A A SR O DERRIAICR S RIS D ERESIE N AR TH O (B =615, p=.000),
D ERYARICR T8 R DEEFE~DONFEREIRE S TG T 2 EEIR b AE Th o2
(B=.394,p=.004), LEEFIHCRFTR 2 LT, Bl L7z BARMESHE D RESFE~D
NAEREIE ST ICx T 2 IR B EE CTh o7 (8=.394, p=.004),

Refhls, BB L AL S— M —&MHCB Wi, iRl Lz A Mg o
RSO NFERENE S T 2 BEERITAE TIER o 72h (B=-.038,p
= .856), wdak L7z B MR O DHBFCKRFERITH T 2 EHEDRITAETHY
(B=.693,p=.000), LERRYAICKIE R D REFE~DONIERIBEIRE- DT I3 5 B )
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Table3

Results of Multiple -Group Mediation Analyses between Perceived Autonomy Support, Need Satisfaction s, and Intrinsic Motivation towards Speaking
English in Study 1.

Direct effect 95% ClI Indirect effect 95% ClI Direct effect 95% ClI
estimates LB uB estimates LB uB estimates LB UB
Intrinsic Motivation towards Speaking English Need Satisfactions

Human Partner
Perceived Autonomy Support .106 -.224 430 .314* .091 .552 .663*** 476 799
Need Satisfactions A74* 143 .759
Al Partner with a Facial Illustration
Perceived Autonomy Support .290* .003 .554 242*%* .067 439 .615*** 415 762
Need Satisfactions .394** 116 .656
Al Partner without a Facial lllustration
Autonomy Support -.038 -.370 .318 .352** 107 .597 .693*** 514 .814
Need Satisfactions .508** 163 .799
Va df CFlI RMSEA SRMR
1.575 3 1.000 .000 .031

Note. Mediation analyses were performed using AMOS 24; 95% Cls calculated using bootstrapping (1,000 repetitions). Cl = confidence interval,
CFI = comparative fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean residual, LB = Lower Bound,
UB = Upper Bound.

*p <.05, **p < .01, ***p < .001.
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Human partner with Human partner with affective
no affective empathy empathy

Al partner with Al partner with
no affective empathy affective empathy

Figure 1. Manipulation of Affective Empathy
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Table4

Means and Standard Deviation of Perceived Autonomy Support, NeedSatisfactions, and Intrinsic Motivation

towards Speaking English in Each Condition in Pilot Experiment of Study 2.

Partner Human Partner Al Partner Cronbach’s a
Affective Empathy NO(ETpfé?y E(mpjtlhg) No(ﬁrzpfg)]y E(Epft{g/)
Perceived Autonomy Support?  4.911(1.092)  5.395(0.993) 3.821(1.392)  4.856 (1.094) 940
Need Satisfactions® 3349 (0.736) 3492 (0.532) 2.916 (0.621)  3.480 (0.721)
Autonomy © 3817 (0.578) 3.942 (0.542) 3.359 (0.861)  4.000 (0.568) 652
Competence ® 3253(0.840)  3.123(0.666) 2.888 (0.867)  3.262 (0.824) 638
Relatedness ° 2978 (1.042)  3.410(0.626) 2500 (L174)  3.179 (1.051) 866
Intrinsic Motivation towards a5 1 596)  4.974 (1.205)  4.917 (1417)  4.872 (1.500) 783

Speaking English 2

Note. Possible range a = 1~7 pts; b = 1~5 pts.
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Table 5.
Correlations Between All Variables in Pilot Experiment of Study2 (N = 57)

1 2 3 4 5
1. Perceived Autonomy Support
2. Need Satisfactions 842%**
3. Need Satisfaction for Autonomy A34%** 903***
4. Need Satisfaction for Competence 644*** .888*** T52%**
5. Need Satisfaction for Relatedness BT72%** 921 *** T4T*** .693***
6. Intrinsic Motivation towards Speaking English ~ .531*** .696*** SL7*** B78*** B71%**

*x < 001
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Table 6

Correlations of Pleasure-Displeasure between Participants and Conversational
Partners in Positive Topics and Negative Topics.

Positive Topics Negative Topics
No Affective Empathy 196 .168
Affective Empathy 451* A87*

Note. *p < .05.
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Table7

Results of Multiple-Group Mediation Analyses between Affective Empathy, Perceived Autonomy Support, and Need Satisfactions in Pilot Experiment of
Study 2.

Direct effect 95% ClI Indirect effect 95% ClI Direct effect 95% ClI
estimates LB UB estimates LB uB estimates LB uB
Need Satisfactions Perceived Autonomy Support

Human Partner
Affective Empathy -.047 -.346 216 182 -056  .469 .248 -.107 .566
Perceived Autonomy Support 733** 437 916
Al Partner
Affective Empathy -.027 -.216 173 .326* .015 .649 .357* .016 673
Perceived Autonomy Support .914** .766 1.042
b df CFlI RMSEA SRMR
1.156 9 1.000 .000 .022

Note. Mediation analyses were performed using AMOS 24; 95% Cls calculated using bootstrapping (1,000 repetitions). Cl = confidence interval,
CFI = comparative fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean residual, LB = Lower Bound,
UB = Upper Bound. The dummy code of affective empathy is: no affective empathy = 0, affective empathy = 1

*p <.05, **p < .01, ***p <.001.
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FEATENCIER 308, fTHM T 7 — U A b ERIERIC, FAORESEIC
R HERE, B, B xR T D, ITEN= 5 —U 2 v R LIRS
ThHhoDEBEZBI, 70, T OEEMK O Y YEITMEF (2011), MEF-7#% £ (2013)

IZBWTHRGES Lz, ZD7, AR T TEERMRRERERE (ACA R
FE : Active Class Attitude Scale)] 1) %\ T, AES-I & ORF# NS, AES-J D

OFFRZ G E 2 BT 5, BRB R R TR E DR KT 5 A%
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KMed 5 RICBWTE, A S =V A v hollE& e mtEnd s 2 &, 77,
Reeve (2013) IZBWTCZ—V 2T (4 v/ -7 —U A M REPOFAT
Y=Y A P RE L PREDIEOHEN R ONT-Z 6, AES-T 1T ACA R
JELPRREOIEOHBEND D & TR D,

FRIZE LM

Reeve (2013) TIX AES O VIR 4L LT, =—V =T 4 vV « =7
— VAU NEREREEOBEMEEZ R LR, kYT v e
F=U A MIEA TR ERF LI O THY, fERLIZFTED BMEIEL
SHPELTWABNE DDy (K E, 2006) &9 R TOZEEMEDRAEIZIZR > TV
PNEBZBND, EZTAMAETIHE, =Yz T 47 =T A b
VO RS A BRI KT D, &0 BB T A T a0 2 A 5k A
W, Filciita17 9,

Reeve & Tseng (2011) 12X DL, =—V =T 4 v P « U= A MIfR
ER7ET TR L, BEUSNOFEIEENC L BE T 2 LR ST\ D, BIRRY
2L, ==Yz T4y T =T A NOREREWAER, BEPL T
RKLT/ = 2D Vo IBB R FEHEBEZRL, & 512, REDIDRERH
ThA 2=y NOERRELZHWTEREANRT L TEHOEE L, Boofmic
BALO XD WEMEHBICT D725 9, AL TIE, — SOV F7, BESNFH
IR S VBB W3 2 8% & OB AES-T O FRIFIZ S EZ fREt L,
TV T AT =TV A NEENENDOER E EOHBEND D &
TR %

Reeve (2013) TliE, T—Y =T 4 v J « =T A2 F MR, Ffn LD
AR E LS & ORZKEITHE L TRy, LavL, AFFECIZEZ2 2R E K
Z WD 728, AES-T & OBENEZ ETT 5 BRIC T & OB 2 JERT 2 BN
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bHEEZD, IHIT, Reeve & Tseng (2011) THEZ—V =T 4 v F « U7
— YA RDMEAN DI & AT D AREM D B D LR S LTV B3, FEER
IR SN oz, T TR, ==V T4 v T =V RA

FeZid 3 20EH (/ — OV J7, BFEINFEE R L OHEIE T 5 4
) & OBEM AR T DRI, MR, i, R E L S RO A& f]
T2, ENHEMEIL T =TT w7 =R MIIRENTH
[, ZHEIZEMT 28HE RO — FOHY 7 L IEOMEZRT & THIT 5,
ik

AW TITE L 2 BFEmL7Z, 1 EIHOFHETE, =—Y =0T 47 - x
Y=V AN, R RERREE, Stk HEREE LS A, 2[EH oA
T, ==V =Tyl =V R NMIMAT, /— OBV J, %3
S ER IR R OB R 2 3 2 E L7z,

SMERVHAERE 2016 F 7 A IHUENNFAL R D[R U OB ZE 7
YT 7507 T A BREEIL 1334 & 377 4)T , RKFEAEZXRIZ 2 [EIO
A A I L7z, SHA 1 I12iX 268 3B L, ZOWNXKBELZ & 0EIEE %R
WA RIEIEFE R 264 44 (51 119 4, Ve 143 4, A8 2 44, “FH4 4R 19.20
%, SD=1.10) Th o7, T 2 1TPHE 1 D 2 @EZIC, FUSMEZ LRI L
TATONTC, MIFOFRMEIZSMULIZZMED 5> 6, GREIEELIT 1514 (B
63 41, 864, AHI24, FEIFH 19.28 %, SD=1.11) Tho7z, #HE%L
1T T BTN 2 B E R L OBERFN Th o7, 2 BOFHHE & b IZEZAH
SR S A A RO RN 2 &, S W TUIfEETHD Z Lt %
IRz, i LTS AIZRIE 2R Tz, ZINEIZITHmM & L TRESME L5 L
7o

RE
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) T—SzoT4v99 - TUHF—T A2 b Reeve (2013) MERR LT-2—
TUT AT s T A MR (AES) 5 THHEIZOWT, JREE NS DK
i A CHARGERZIT -T2, FIRRICH 72 - TXEATERZ 2B, HXOR
WRAWEYNI T 5 Z &, BARBRAARGBRIIIRS Z EIZHERE LT, D%, O
g2 B L35 REPiAd 2 A B L ODLBEHRHE | 4 L WiEs T, BIE%
Mz T, SBHIT, AARGERD D IGE~OWFIER 2R ES TR L, JFRE 2
STERBUTR S TR L UIMBEREEEZIToT, ThEaT—Y =T 4
v s T =D A N REOHARGEM (AES-T) & L7z, EED Z OFRE~D
RREEICERLC, UTORMBIZEDOREY TUXEV ETN? | WO EBREH X,
ENENOHEAIZ] 2<HTEFELRW], 2 THTFTELRW, 3 THEDH
TIELRWY, 4 TELLTHRNY, 5 RRHTIEEDY, 6 [HTILES],
7 EFIZEL<S<HTTED ) O THETHZEZRDT,

2) FARMGIRERE P (2011) 21ERK L7z Active Class Attitude scale
(ACA RE) I L7z, ZORERZ RS vR— P oREEZD L TH L
LI T LD &8 N3 5] Lol REITKT D RN EBE LR TIHE
MBI D5, 70k, A A Eh LI EOREEER TS LT, HREICH T
VBT —a VOB, EERSILTHRLRR I IICTHSITHTHAND ) ZHIBR
L8IEH & LT (0=.82), [HTUIELRV 5 [HTIED) O 5{FETH
BRIz, RBREZFIZET DT, AEPITONIERIEICRE L THZE %R
DI ICHRE LT,

3) /J—FOWMYFA JKR (2009) 5B L7z HEEBANRE] 226 FALRE

[V — b O F) AL (eg, /— FNEEETAIRHIA DY DT RE
LTCWD), AREZESHEATHY, BHTUTELRY] D [HTIED) @
4 HEETRIZE Z RO (a=.79),
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4) BRENFERE FAEPMELZER L BEONFICELT, Tz
BEPEE EN S DN ZDORED TEREYE (v F—Ry FRARDFEM 2 Ef%
¥ENEELBHETLFEEED) ZITWETN? | LWOEREH R, BEUIT
BRI W2 1 T Bpf), 2 130 0fRfE), 3 T1BFRIFRAE ), 4 T1 B¢ 30 702
FE), 5 M2WEIBL ) o SHRETRIZ S Ei,

5) BRMEE FELZ I LREICBWT, BMEPRERTH, HY0%
BIZERMT8EZ, 1 T2 LAV, 2oz Ly, 3T E8xd5%],
4 TUIXLIET S, 5 Twobd 5] O5HFETRDE,

6) SAEE  KEF (2005) MVERLL7- [EERERBERE] 7D, FARE
Tohs M mtE] Z2EH L7 (eg, FIFEHDO NI BRI ITEFHELNTHZ ENT
%), AREIZE4HETHY, < HTITELRY] 220 FEFIZESHT
XE D] O S5SHETHEEZRKDZ(0=.65),

7) #HEMEFEL S Paulhus (1991) BMER L7213 T o 2RSS LEE LS
JSREED HARGERL (4, 2008) ZfEMH L7223, SMEOAMEZERT 572012,
FATIIE L U &7 WIHE CHIE Lz, JRRE O FALRE TH kR 15,
A (2008) IZBWTKHFAMENEWIHE TFAUXH S THRO T2 & 2% ME L7k
W, TFUTE OB 2 WS BIE L Tn5 |, [72 8 2 MADO NZHibi T,
BT & o> TIERER V) ZHH L, T2<HTUTEL RV b FEFIZELH
TIEED | O THETHEZEZRDTZ, 72721, RFERICBWTEHE IRAUTA ST
W7o Z & 2B L) 1L, REOEBEMEZRIRT S22, Rf&otr
INSRN Tz, AREDRAKH ORI 0=.62 Th- 7=,

HBREEE
EF#EEDRE  AES-] O FEE Z MRaT 4 2 72012, FRRREE & [FERD 1 K

FETNVEEEL, A 1 O AES-] DT — ZIZHOW THERIIE 70T 217 - 72,
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ZDOREF A Table 1 IR LT, £72, BT VOEAEERE L LC, Chi-square value
(x2), Comparative Fit Index (CFI), Standardized Root Mean Square Residual (SRMR),
Root Mean Square Error of Approximation (RMSEA) %R 7=, T OFER, HHE
L72 1 "FDOEF /LTI, 42=4.730 (df =2, p=.094), CFI = 912, SRMR = .050,
RMSEA = .095 & 72572, RMSEA OfEIF D> LEWS DD, 1EF0 O 4 I
FUEIZE L TV A5 728 (Hu & Bentler, 1999), €7 /L O AE N+ 72 L~
BELTWDEHWI L, S6IZ, ABSIISIHHOZ nr Ny 7 afffia LT
fi A, 86 &N T EBNG NIz, LLEDORIRNG, AES-JIX AES LU 1
KFHEE R D, SNBSS > TWD Z &R ENT,
BEAMOEREORET AES-J OEMMAZRET 27-0Ic, HAZ L0
SOOI L FERERE A B L, Table 1 (R L7-, £ OREE, BHE/RRDES
RKADFE R THEII R o7, T2, HEZEORELEELFEH LR
B, HH2(@RETIE, BIIEDOHLZ ERERERARD) IHEAES~DRY
MBI, ZOMOIEE LONRERIRO R & EEEITHXHE 1 LT OEE

Table 1
AES-] DREZBHIRF I3 HTRE R (N = 264)

K+
HH M SD REE EJE
il B

4 RETIE, BITESOMIRICRS L S ICHMET B
90 291 152 -93 46

(During class, 1 ask questions to help me learn.)

5. FAMTEAICH I PMNCHR A BH 5 D0 % M- TH B D
.82 2.62 1.46 .06 .79

(I let my teacher know what | am interested in.)

1 FMTEAICA M2 BB L L, (&2 RDDDO0EHM->THEH D
.67 291 1.42 -.65 .35

(I let my teacher know what I need and want.)

2. RETIE, FITEHDOET Z LREREZERRD
.66 2.55 1.42 g7 1.02

(During this class, | express my preferences and opinions.)
3. I Z OREDOT TIALEN D D & &, FhELEICHTTEADS
.63 329 160 -43 .52

(When I need something in this class, I’ll ask the teacher for it.)

F. RESKOREIZ-27, £FEIX.48 THo7-.
2 =4.730 (df = 2, p = .094), CFI = .912, SRMR = .050, RMSEA = .095.
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Rl o T, AES-I REDOHFRSMITIERDSMNE DERI/NSNEE R
YR

BREEEE WA 1|, HE 2 THIE L AES-T &AWV CRNABIREE R
H U7, RESKRE /LS L FHREOHBEN RS (H—0RIEE : 1ICC=.53,
95%CI=[.41,.63],p=.000), THH Z L% A5 EEmWHEAN AL LNTT20 CFAR
HIEAE : ICC = .70, 95%CI = [.58, .78], p = .000), /7 efHmAEHEIEE2H LT
D LT D,

FUEE D IREHERT . AES-] O REMS R AR L, Table 2 IR L7, ZDRER,

Table 2
BEBOFEBRE, FHE L EERZE (N =151)
ATRETF AR

REE 1 2 3 o M SD
1. AES-J (FRI#E 1) - - - 1-7 286  1.22
2. AES-) (FiE 2) 53** - - 1-7 312 121
3. ACA 28**  20** - 1-5 339 074
4. ) — LD J7 12 27** 37** 1-5 328 061
5. %‘z%%iﬂéﬁﬁﬁaﬁ 20% 26%* 15 1-5 1.52 0.71
6. B MHIAH 24%%  Qh*x .01 1-5 1.24  0.62
7. Sk A7* .07 .07 1-5 275 083
8. fEEMEE L & -07  -.04 - .15 1-5 430 150

7. AES-J (4 1) 95%CI = [2.71, 3.00]; AES-J (74 2) 95% CI = [2.96, 3.35];
ACA 95% CI = [3.25, 3.42].
*p <.05, **p <.01.

M=2.86(95%CI=[2.71,3.00], fF R FTREHLFHIL 1—7) &5 ORERVMENRE S
N, KORITA S o7-, Reeve 2013)1%, MERIOER I —Y =T
AT =T A MIEBE 2N EHRELTRY, AIFETHLARER
MEITR SN2 o 72 (1=1.04,df=260,p=298), £7=, T4 2 D AES-] DR

BEERHELZEZA, M=3.12(95%CI=[2.96,3.35]) LW HEIELN, FHE
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1 LA 2 THIZE L7z AES-T REBFAICOWT t BUEETT - i, AR 7280
MR BTz (1=2.14,df=300,p=.033), ZAIULHAE 2 24T > 2RI HIR T A B
O 1 EHERTTHY, FARICIDIABE~OEMTEIOHEME XM LTZEE X 6
%o TR, ARWFFED AES-J RIEEF A Reeve (2013) (TB 1T D RFAEERRE L
T 1 & 2 DR EHAROE -T2 1 : M=3.35,5D=1.13; #H&E2: M
=3.08,SD=0.71), ZDRIZOWNWTIEIBLETHEND,

HEMZUE FHA 1 © AES-J & ACA NEOET Y v ORFEMBERKE R
HL7EZ A, EOMHBEANR LI (r=.28,p=.001), —EDIFRIZ YIRS
M7=, AL Reeve (2013) &b L, AES HITEIMT 77— 2 > hOFHES
L VEDITHEE ST W e, THVUTARMIFEDME - 7o REE & SBATARZE D REE & 1%
B b0, BRI TE e, 72720, HEONEZAD L, liH L b
HEDOFEITRT D A 2R, AUFETHWZ ACA REZITFAENTRES
LAR— b EREAOFE KT 2B NEELNUET 2HEREL (eg, U
A— FCEIT R T IRV E WS KRG TH BT A Z 3%, BREIT
WV £ THY #LTe), —5 T, Reeve (2013) BNHWATEIR = A — X
NRENE, PAENRETOZH#EL IOV CEIHMET 2HE A LIRS (eg.,
DA LWEEBEZ T & &, RITERES H, BITSEFR L TER¥ELZ =TT
WDB)y TV T A4 v T =T A N REIIIREFORAEICL D
BEDA BT a CROEEITHEBIICEM T 2HARE ENHT20D, K
FETIRWNT, ACA REEE OMHBER, FATHIRICR T 21T8IN 7 —Y A b
REEE OB L VARDITHEE STz & W ) AlREtED & 5

FRIMZ LM FAA 1 O AES-J, ACA RJE LRI, fn, RSN FH R,
BRI, 7 — FOWY 5, shmtk, SR E Lo T Y o OFEFRMEBETRE

% Table 2 IZ/x LT,
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AL 2 DA B IV RS R R OV B D7 — 2 53 AR1E, IERMER
i Siemo o=, AFGEIET — 2 OIERMEZE L, B RIS
TEDLIEFa AT 4 v 7 EIFZERHW T Z21To 7o, nlE e LTET L1
THER, s, At REE LI A, BT L2 THA 1 O AES-] A
L, /— MO T, RESNFEER, BSEZ ZN N0 ELR L Lz, £
TV OEIRFEUE|Z1E Akaike’s Information Criteria (AIC) % FV>, AIC 2MEWEF L
XD TFPHIOBWNET VE LCGREIR L (AR, 2012), WEFHERE D HEE & O
A L 2 SDOET /LD AIC % Table3 (TR LT, 728, IBFF0 AT 4 v 7
[FEIFC 31T D IREVRRBUIIEERE TH v, BALKO | BALoZkiC X
D, ISEEEPMREUFEREBOHEEEOFRBAEIE A 2 Z L 2 E%RT 5,

Table 3

J— MO JF, FEEANFERER, EREE%Z AES-) TR T2IEFr AT 1 v
7 [l oA (N = 151)

RIEYRERE OHEE 1 (FEYERAZE)

J— hORY JF RN FHE R R
REE Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
AES-] 29 (.13) 23 (.14) 53(.19)
PERI] 1.20(.28) 1.31(29) -.21(31) -.16(32) -.84(41) -.76(.43)
Ejip -.07(12) -.06(13) -.27(15) -.26(16) -.17(21) -.15(.21)
CANIfc .09(.18) -.01(.18) .53(=21) 46 (.21) 40 (.28) 25 (.29)
HAMEELES .02(.05) .02 (.05) .04 (.06) .04 (.05) 12 (.08) .14 (.08)
AIC 699.54 696.22  285.01 284.37 187.85 182.02

. RERARBUIIEE LR TH D

H—Io, J— FOEY FIZHoOWT, AES-T A%, AICHET/L 1 LY/
K Tpolzl=, ET N2 L0 FPHINLWETILE L TCEIR LT, AES-TJIXIED
AR AR, DED I —V T 4w T =D A N OEEN

mEmUVMELE, REPIZEIVTRLT/ — FEHD &V o 7RI 22 BB EE 2 7R3
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235 Z &N ol

BT, REAVFE I OWT, BTV 2 TILAES-] Z#EAL, 711 &
D/INEWAIC ZRLTZZ E0D, ETA20BL0 PHIBRLIWVWET LTH D &H
WL, SR L7z, REY, ==V T4 vl s A=V A NOBENE
WIEE, RERICRENRLBEET L2 FEEHEZITOMMNH L Z LRREN
2o 723, AES-] DFAHZD AIC DZEIFT/INS <, AES-J &2 FHIER & 0
BhEII R E W D TR Do T2 L F R 5,

AT, EMBEEICB LT, BTV 2 1BV T AES-] 2%, AIC IXEKT
L, AES-I WO EORENRA LN, 2%V, ==V =T 47 « TUF—T
AL NOFENENEE, BERLT TR, MERTLREOARIZONT
HEIERZTHHENENE WD T ERghoT,

b, WIFRoEICBE LT, THlE—HLEEERSEORLEBEXOND,
EE

AT, ==V 2T (v T 2=V A 2 N REOHARGERZERR L,
Z OEFHME L YA G Lo, T ORIR, AES-T 3RARRE & ARk 1 [K-F1#%
EERD, FoRNEAME L BREFEEZATOIRETHD Z LRI N
7o AWFIETIX, AES-J &/ — FOHY 7, #2HEIVEEREH, BRSEE L Vo
L0 EPEN TITEIN R RE L OFEN D, TV 2T v T =T A
N &V RERIE S DA PEERE Lo, TN ENREZRHRTIE VL OO, B
AR OGN Z LD, AES-I O TR LR TE B2 6D, =—

VT AT =TV A S MIREROFE =D A M ERIT KD

il

I

12, REDOFHKSLHBEDOITE & W o 7= TR RN B SN D 7200 TidZe <,
EHIT, BHELOERZHAITEIE LT, BZEDOITENZHLEEL Y DLW H
7o 72 B 2 D &4 STV % (Reeve, 2013; Reeve & Tseng, 2011), 5 D
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ETIE, ==V T 47 =V A IS E SRR RIS
DEITHEINDPZRETT 5 LRI, BEMEO L REEBICX 51T
W EDE IR ELEHEZ DN ONVT OB TO20ERHDLEEZOND,
ARWFFEIE AES-T NFERUE & RIERD 1 K7 HEiE 2R D, o NS AT &
HREGEEEZ AT DIRETHD Z EBRINTD, LTFORKENREZ LN
Do BHE 4 1BV T, JEATHIED & 5 IZF2ERUE & OBIEMEIZ DWW TR L
minodo, ZHUX, =Vl T 4y Y =T A eI B ORE D
TETWVDEEWV ) ZYMERETTT 5 BT, FRARIZEZEN R EE TIT 2w
EEZTNBTHD, T, TN U 7= 2 vk EEEDST W BRI 725 3
RRIE 2 W T, AES-] OFHFRIZ S PEA MR L7z, LasL, AES-J 23kl & Rl
OMEERETETNDL I LEZHERL, S, =— V2T (v - —
AV NOBEGEICE T HERE ERT D12DITE, SHOFFEITENT, F
ERAESCUERDFET L =T A N OEE/RT 2 L2 L 5T, ABS-T OfF
FAME L ZUPEICOWVWT EBICHMETT A Z ENUATHLTEAH, =—V T
A YT« T =T A MEEAERAERO NEALOCBES B & Vo TRV
MTELREZEOVHT W) ERMEL KL, AT F—U A MEm L
HEICAR R R —HTHDH EEZ LD (Reeve & Tseng, 2011), =— =27 4
Y7 e TV A N REHARGEOERIE, B L 5 AR E Tl -
I C X DB R AR L, K BT E ERE B URREOMEIC, '
AT D2 LN TED1E59,
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E6HE

ERHEE

HEMRFEEREZ BOHABTREOHEICIWNT, BARMEHEEZITI 2 LN
HETHLN, EFERTL2ZEPRNETH D, Kam i, BEBS CHBEM L
TOBRCER T 2MEICERZ ST, RGTIEZREL, BT 22z AL
L7z, BRI , SR DN FERIEIE SIS G- 2 550 BIC B 1T S H
NFHEDOFEN R ARG 52 & (9T 1), 512, BERMA LSO L DI
LHBMSEMR L ETOTm R AR AT L2 L (WF%E2, HF%E3), =1, B
PSR DN R 2 53 28 LWRIE O A ATEIRRIE ZERT 5 2 L Tho T
(WFIE 4), AFETIE, 1 FETIRE LZMEIZ ST, 52 BLRRIZE W TR
LT ORRE £ L D75 2T, ZTHHDRFIZHOVTHfitii TS, &

, AWFFEDOERICOVTHIRBNTWY,

F1E FAHROMRERA

I N ERDARHBH DTS T 2HEICE T HBEANFEORESR

Kim X TIE, £, @020 B o X9 224 ER O NI EE S
TSRS 2 B, RS ARSI S D70 & D DT HO W TR LTz (B2
), TORE, BEEREO®mOANCTEMEZ 52 TY, FRE~ONFEEE S

(CRTDADEBRALNLRNOITH LT, BHERERPEOR A2 i 2
b5 &, WENEIESITNARICTND Z LAVRENT, £, BHENER
DEWVNTEROBMZ G 25 &, BB T 52 AEAmE D05, BARIER
PEDERNNTRIRO BAHR G52 605 &, BEICHT 2 AT T LT
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LEI ZENRINTZ, LLEDOZ L0 D, HEHHICBWTHNENEIE ST 4 F
TH%6, MAORMEEZBETL2EHEEEPRINILEBZZOND,

F 72, Deci & Ryan (2000) (& LA, DEERIACR 2 /e T 2 BREEICE LT B,
T DB ER % H 5y O ODEIFCR 272 9 X 9 1T 2 2 Rl B ko o
AR, £ b BARIEKIC L o TEES I SRV EE-S I R B mPE D &
WERAEDNN D, AR ST R U 72 S B M E O R 2 gl T o Tl
W, SHOMFEETIIIS OROLMFDMBETH D, 72721, DT MRy EmE
&R 2 NRRIENE S I ORICAERADOHBEN R 6/ (R 1), Z

DfERING, BEBY; T, FEOENFEICHIST 2BEORMEAZEHT D &
EHIT, SNERZFICH SO LR ERR TS50 L LTHRT 5 B
RIAEMAMED X9 22 L0 ESH R EANFEZ BB EREOHBELEETH DL Z
EDBBZBIND,

2. EELMEBUNDIDICL D2EREUIBEOHRRVZOTAER

I, RFmL T, ZRETIZIFZEALERIZYTHN TV RN T2 RFOY
= FRAZ T DX D IRIEEELRME TR 2) LY, Al O XD RIEAMR W
78 3) 2 X D AEMESHR DRI DN T, HEWrAIFa A & F25r = R 2 WV CTRRet
Lz, TR, FBROSNME I L ARSFEOMFN Al TH L LM+ 25
ATH, ML BN RE =T D &, WRFHEITHT 5 NI ST 1A
B RDZ NSl 9 3), £72, RFOYR—FRAZ v 72 L5 H
EMEXBEOBITFZAED LA LY — = =T X hOEAL, KA E
DL E FAERIEOHENEZRD, 195 DEREADOBEEEZFFS>Z L HRE
iz (R 2), T 6 OFERIT, ZEHLBIC X D BAEMSHROMR L METT 2%
1THFgE L —E LT\ % (Jang, Reeve, Ryan, & Kim, 2009; Nalipay, King, & Cai, 2020;

Taylor & Lonsdale, 2010), 2% ¥, BHEEZRMFALANMIC K D BEM RO L
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[FIERIC, FEEERMAELCIEANMIC K D B A S & WIRAVEIE D, FE1THE),
DY =V —A U TR 52D 2 LA ST,

KL T, YAR—FRAZ vy T7RAl DO K ) REERMELSNOLDIZL S A
BMSARDOBE DT v 2T OWNT b G Lo, TORER, TN b2 X2 BHEME
IEDNFEREEO T (WF9E 3), FEITE), LEM Y =L — 1 (WFE 2)
52 D8N, DHEIRICR B RICES T STV D Z LRSI, 2 H DfE
FIL, ZEHIT L 5 BRI R 2 Y Tl AT RIS R S e Rk & —
BHLTW5 (eg., Froiland, 2018; Jang & Reeve, 2016; Kaplan, 2018; Pesch, Larson, &
Surapaneni, 2015; Wang, Ng, Liu, & Ryan, 2016), > £V, BEZE/pfth, FEEZE
F, N, FEARNCED ST, B SHEONRO T r A LR L THL Z LN
EZbND,

L2 L, 728 U BB RITEI 21T > Tb, LT 2 MO E
IDIEAH D, ZKET HM E R S DR OBRIENZ OENE S 72 5 FRK T
bbb, W 3 IZBWT, ARLIFEEO LS 2 AMLLEDH
HALICSHESNTWD LRI LT256, B0 BHEEPHFICL > TSHES N
TVWDLEWVWIFREN LV EE D Z R I N, 2T, NMIARMS LuveR
v hE LK THD EI-ZDZ LD (Leite et al., 2012), FxlZAMO L
WAL & X0 KRB R SR Z 2T Ko T, AL BN K 0 BEREREN T
HEHBLIZEEZBND, S5, Skinner & Belmont (1993) 1, ZffiD17HE)
(2T, Bl & AEMI O M A 6, ZHRITAE D B AR A SR L &
HDELTWAREZBCFEL, AFITEEMD S < 6 BERMCBESRMEZ 3L
ZTLNTWDENEFE LT, T ORER, ZHEIQBERM I ELZBER L TWD 7 Z
A UL, AETEEN DO OBRMEO R AT 7200 Tlde <, B S R
SNTND EEL Tz, 2F 0, BN E ORBEREZRFIC LN LD

95



X, BRI & OBREEE TE b0 THD LR SRS, AfEEE XX
TNDEVIEREZFFOZLENTELHDTH D, LLEDORERNG, BAM R
IZBWT, XETHMEZXEINHMOBERENEE CTHDLEEZDHTEA 9,
3. I =V oTAvY IV AUb

BRI, R TlE, BERMESHEOMREZTMT o8 pfiiE L LT, =—v
T AT =V RA L NOARGEREZAE L, £ OEEME & 2 A R
FL7e (WH9E 4), CORES, AES-TITRMUE & FIERIC 1 R EEZ D, &0
NEPEEAMEDMiED - TWND Z EAVURS I, FREGENE, OHFII3 ST b iR
iz, S HIZ, AES-J O TPHIRY S EZ G Lo R, A ER O E L
SEMHI L7z BT, /— oW JF, #ESEERER, EMEE T —Y =
TAYT =V A N W) R A EENICKT 5 LB HLD
ZEEBEN R T, DL EDORERD D, ABS-J I+ 72 G & 4 a
LHRETHDLEZEZ DILD,

BEBEICHBNT, TV T (v =D A P LT 5, &
BACIIMIET 2 L ONRW OFETFT b, BlxIX, F—I12, EBhEF (Help-
seeking) D X 9 ST AN Z L728E & ORI RITENH 508, LT L
IR EN AT AR £ D ERRAY 721 TEN Tld 72V (Pajares, Cheong, & Oberman, 2004) ,
0T, HOHHEEEE (Self-Regulated Learning) 723281 S5 A%, Wiad B
MEL D, BOHEFEO BRI, PAEPASOEBEKMTE#Z2E=F2) 7L
THECTX D, ML L7 FRBFITRET D 2 L TH DA (Stoeger & Ziegler, 2011),
TV T AT =V A MIFENRBE DA F T a il
EoT, BOFRHESTIN LI OGN REAELIZLEZHEE LTS, B
FOREFELEDDLE, TV T 4y T =V A MIFEGRIZE D
T, FAIGEO (student-initiated) , 554 W7 (proactive) , E X7 (intentional)
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#HE L IK[FT D (collaborative), & L THERINZ2 (constructive) 1TEI% fix &R EL
TEXOMETHDLEZEZOLND (Reeve,2013), =—V =T 4 v « T2 —
VA N REOERIZE, 20 X 2 BN 2 T3l - 3L © & 287 e taif &
L, L0 BENREEEREZBORREOHES, AT 52 L8 TE 5125
D6
4. KX DRF

AL TIE, LYV RENCBENRTEEREBTOABRRELMET 720
(2, BEAF O B AR SRS 31T 2 RIBER A B, R FIEIC OV TRET L7z,
LorL, IR 3 DODRAEDEZHND,

1T, ARWSCTIE S EIRNC K 2 8 2+ IR T & Ty, RIS, oF
JE2 TlE, BENIZ X 2 BRMSHRZIE L TWRDoTo, TA DXXEEAZ A VI
[l CIREDOBEN R T HATEEMEE B 2 5 &, TAIC X 2 AEMSHE O RIT#
AC & 2 BAEEMEIROR L ZME L TR n & ixnx2vn, W98 3 T, &

BN P L RIGIEEE CRER AT > TW T, SINE O SR Ehae /1358 L
AN
ANy

Tz HAPE SRR R Rl o D BRI D TREME DS D 5. TN TOAHE
Wzt 425 Z LITARATRETH D720, ZORMBERZ BT 5 2 &3

LW, SO 2 B MBI RATIFR A 25T 57210 Tid/e <, B O
NFERM SN DBREICAEDOE THERAICEE L, SHERIC X 282 M2 H( L,
tEE b, HIEZ L, SRR L7 EDHIEIC L > TTE LR KT 5 Z &7
METHA D,

AT, ARaSCTIE, WL O EERERMES OMIE TIEIZOWT S BT
TOHREND D, FlZIE, FFFE 1 TIENFEOEIE ST 2 HET B8, B OmE
OB AR & B HEIRE SIS I 1T 2B ° L2 R & W D 1TEIRIE O
W2 L7203, =B LR R oo dz, Z o ZFEOREEITTATHr
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BTEIFELNTNDED, ZNOOMICHEEREEN AN WGEERH ST
72, B CAE&ZHIE L TN TIZRn Dt sni=2 b H 5 (Wicker
& Paredes, 1990), H C#EROREITHESNEE L SR OERZ & FEI1Y
IRNA T AN L0, ITEHEEL Y b EROBIEICEIEK L WORIERH L LF
HILTWD (Patall et al., 2008), & HIZ, BMFIZLY TV T7 41— Ry 7 %2 ¢
5 O O A R ICE D #Te D TH VT, ZOITENINFRAEIE S T
T2 BEBAS 2 KL TS AalaEtE S & 2 5415 (Ryan, Koestner, & Deci,
1991), —J7, W% 2 CixACHMERORELZHWT, AR L2 TA Ol
BERICE D AEMEEAIE Lz, ZIUTHBEXEREICE N T RNTH
DD, FARICIDHFEITHMOITHZELI XKML TWRNWZ EHiEfsinT
W% (Al-Krenawi, 2010), 385k Sh7z) BEMESERE CII <, EBRIITLNTZE
M SCBATE 2 FBINTHNE Lo Wiaa, BERISRT 2 #Ah o B SR 01T
B EEBIET L0, ARMIREAZRETIANCSRLIZERERHITH
N5 (Reeve, Jang, Carrell, Jeon, & Barch, 2004), FDOFRENR LI VEA TS Z L
DS TIZZRWED, RO BRIZIL U THEW ST ARERNH L7249,
50D, ARFRSCOMEIT— AL rTREMEC A RE TR 72 2 U PEIC RIT D & 2 AN
borLEZOND, T, TXTOMROMEFIIRFETHY, IHIT, 1FE
A EDOBMEF LR CRZOLDEFROFEETH oIz, 2D, Bl OEIG0
SRRFERIHATIC VT DR 0 BBEE CTh o Tz, £To, RS CTILERELBREZ 21
LTV DA, BELHES, BB T oMIt: LTI oFEICHERS D LR
STV %, Shadish & Luellen (2013)I2 & % &, EER=FERIC X 25N, B
6« AR IR I 72 LR O SRR BRI BL R O L EVE S FAE T D BB BIG IZ B 0
T, EBENDORBRZETH S, ZORFEZEGET 5121, S%OMFE TS

MEBDLEEMZZR LoD, STAWFZED X 5 70 L0 EREOHE BT BREE
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T EZ RO VLER D H, S 61T, IEFCIEMEMES 2 A MZ X > T A
WFFE D FE R S R EEZ2 R BUZ BN T b, RARBLFE (Virtual Reality, VR) & OV THIHE
HMTORBIZCE ST, KV IUVTVT 4 —0ObDUFRICERD T Z & A AR & 72
5T % (Parsons, 2015; Peeters, 2019), & DB OMHZEICBNT L, BEdT 5 W
BRI TR, BT 2HELEBICRETILERHLTHA I,

B28H AMRDER

LrHEL TRMIEE, %0, PAEORMICIE U CGEZHE 2 Z &2
HETH D, SMIBREERE LT, EADREIC L - T, NFEIEESIT
BREBEANDORENER D 2 L A WPR UTe ARG SUL, TIRM 80 OFx 23Kk L
72 (WFFE 1), IBMAIZRBERIE T, — ADEEIRERDOFAELZRIRFIZHZ S5
RN, FAORMEICIE U TRRDHBE T EE FERT 2 Z L IITFIAR
BB TH D, ZDX I RRPITHNTUE, FAEOBEMRFEHERE BOHERE
DIEEREE LV, L L, 8, BHesditOmEn 28R IodEn <, BE DI

BIFS AL HEMROICHCEBIE AT AORBELHEAL TS, ZHIZE - T,
FHE=A—AD=—XLREITIE U T, HADRKEIZE > TRiERBEERE %
RESLT DT 7R ATREVE DS BH T Ty A B DEIEE S I HIFIE TIE, SR D22 IS
T AN ZEDTFENRIZONWT S ORI AT O MERHDHIEH I,

£z, KiwE, HARD TA - PEOHIEE D X 5 RIFEERMAE SO A/
PESZERSC, Al DX 9 RE AR K 2 BREMSHR L, FESLBENY =L e — A

WZRHE T 27 U R L& DOFMRMEIZ OV TG Lo, BEERME LSO
WCEDBFEMIEORAY v e EEMEZ RTZET ARSI LITL o
T, SDT WIZEICHTT= i Z MA T & EBEZABND (WH9E 2, WF9E 3). AMFTEDRE
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BnD, FEEE MG L EERMME, Al & ARICK 2 AR RO 7 1
TARERRTH D Z PRSI, ZHUT, AFBGIZBWT, EERMEZT
Tie<, FEELMFSL AL TH BN SR EZER T RETHL I L ARET
TleeBZoND, OFV, HEREOBIT LV R—FAZ vy 7R ALICLDH
MR 2G0T, B &5 BRSO RNRIC L > TAEL 2574EDH
N RFEH LRy =V E— A VT OMBEESETE A0 LRy, R —
FARL TR0 ALl DX D IRBEERMMFE LSO b DI X2 B ERIE, FEDA
BN FPEERE BOHEREOMBE IR 2 HERERERTHL L LHE
b d,

ST, WEO AL RETIE, FEOAENE, EREOFERS L BEHSL
D& Do T, SR P REEFRES 2014) O DFTZRARRZEI D
DRFHE OB 0T T EEF RS, FERMICEZR 2N E2ERT S
KFe~— (EH) IZBWT, [EEICE» TEONGT D4, FRMICEZD %
Fro T AN, FAEND B TREINRAE DL CIEERT 5 2 LR TE R0, 1t
KD I D 7GR OARE - IF AL E LIREND, BB & AR EBUE % X
D oo, —fEIC o TEIRERREE L, FIAIZHIIEZ 5 2 203 B AMICRET 55 %
AV, PANFERICEZ R UL L TS BBENTHE 07277 47 -
T == ) ~OERRVETH L] EREHS TS, TEOHEER (2015)
PFAT U7z [EREE RSO 2 BT IR W T, BN BE R 2 &
FL, PEOARNZFEREABOEIML G U b, ARGRSUTER L=
=TT A4y =V A NREORARGERIT (R 4), FAED B FH
T, HE LR, BEMRTFEHERZEOHEREEY CERT 217812 & b
RETEDOMEL LT, FT7 7747 - 7—= 7 OREEFMT HHEE L
TR CE 571259,
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Table A-1
Multiple regression results concerning Time Spent on Puzzles at Time 2.

Time Spent on Puzzles [T2]

Step 1 Step 2
B SE B p 95% Cl of B B SE B p 95% Cl of B

Causality Orientations

Autonomy Orientation -11.360 25.948 -.041 .663 [-63.086, 40.366] -6.178 25.074 -.022 .806 [-56.187,43.831]

Controlled Orientation -8.060 26.540 -.028 .762 [-60.967,44.847] -12.986 25.705 -.045 615  [-64.254, 38.282]

Impersonal Orientation 15.791 23.696 057 507 [-31.447, 63.028] 16.672 22.705 061 465 [-28.611, 61.954]
Time Spent on Puzzles [T1] .898 109 738 .000 [ .681, 1.114] 917 107 754 000 [ .704, 1.130]
Reward 34.274 23.210 126 144 [-12.016, 80.564]
Task Choice -52.562 21.249 -.194 016 [-94.942,10.183]
R? 526 587
AR? .054

Note. Insignificant interaction effects were removed from the final models. Gender and number of solved puzzles at Time 2 were included as control
variables, but the results are omitted for brevity. A R2 shows the change in R2 when adding interaction effects into the model
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Table A-2

Multiple regression results concerning Task Enjoyment at Time 2.

Task Enjoyment [T2]

Step 1 Step 2
B SE B p 95% ClI B SE B p 95% ClI

Causality Orientations

Autonomy Orientation 272 147 130  .068 [-.020, .564] .263 150 125 .084 [-.036, .562]

Controlled Orientation -154 154  .071 321  [-.460,.153] -.138 .158 -.064  .385 [-.452, .176]

Impersonal Orientation 127 133 062  .343 [-.138, .393] 112 136 .054 415 [-.160, .383]
Task Enjoyment [T1] 843  .065 .836  .000 [.713,.973] 831  .067 .824  .000 [ .697, .964]
Reward -.035 A37 - .017 .801 [-.308, .239]
Task Choice -.138 129 -.068 .289 [-.396, .120]
R? 723 127
AR? .005

Note. Insignificant interaction effects were removed from the final models. Gender and number of solved puzzles at Time 2 were included as

control variables, but the results are omitted for brevity. A R? shows the change in R? when adding interaction effects into the model.
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Table A-3

Multiple regression results concerning Perceived Competence at Time 2.

Perceived Competence [T2]

Step 1 Step 2
B SE p p 95% ClI B SE S P 95% CI

Causality Orientations

Autonomy Orientation -127 235 -.045 590 [-.512,.723] -154 241  -.055 .526 [-.635, .328]

Controlled Orientation 464 258 161 .076 [-.050, .978] 497 264 173 .064 [-.030, 1.023]

Impersonal Orientation -109 215 -.040 .613 [-.539, .320] -127 219  -.046 .566 [-.564, .311]
Competence [T1] 573 .075 .652  .000 [ 424, .723] 567  .076 .645 .000 [ 416, .719]
Reward -152 218 -.056 486 [-.586, .282]
Task Choice 139 204 .051 497 [-.268, .547]
Autonomy Orientation*Choice
R? .607 .613
A R? .006

Note. Insignificant interaction effects were removed from the final models. Gender and number of solved puzzles at Time 2 were

included as control variables, but results are omitted for brevity. A R? shows the change in R? when adding interaction effects into

the model
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Figure A-1. Latent difference score model for autonomy support at Times 1 and 2.
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Figure A-2. Estimates of latent difference score model for autonomy support at Times 1

and 2. Values in parentheses are standard errors. > =21.497 (df=4, p = .000), CF1=.978,
RMSEA =.149, SRMR = .031. *** p < 001.
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Table A-4
Model Fit of Confirmatory Factor Analyses of Full Measurement Models in Study 1 (Japan) and Study 2 (China).
Range of
P% df CFI RMSEA SRMR Standard
Regression
Weights
Japan Time 1 68.338*** 35 967 .069 .069 .364-.952
Japan Time 2 71.938%*** 35 970 .073 057 466-.985
China Time 1 44.437 35 975 .056 076 326-.971
China Time 2 66.45]%** 37 928 .096 .099 417-.975

Note. ***p < .001.
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Table A5

Model Fit Indices of the Models with Configural (A), Metric (B) and Scalar (C) Measurement Invariance Across Informants in Sudy 1 (Japan).

Model fit indices

Model comparisons

Model 12 df CFlI RMSEA SRMR Ap? df ACFI ARMSEA ASRMR

A 594.353*** 180 .899 .076 .052

Autonomy support B 595.803*** 194 903 .072 .051 BvsA 1.45 6 0.004 -0.004 -0.001
C 610.131*** 210 .908 .069 .050 CvsB 14.328 16 0.005 -0.003 -0.001
A 486.178*** 102 912 074 .061

Needs Satisfaction B 499.254*** 111 923 .068 .054 Bvs A 13.076 9 0.011 -0.006 -0.007
C 516.492*** 129 915 .067 .048 CvsB 17.238 18 -0.008 -0.001 -0.006
A 58.917*** 18  .955 .081 .046

Timely Engagement B 60.977*** 23 967 .073 .041 Bvs A 2.060 5 0.012 -0.008 -0.005
C 69.052*** 30 .966 .057 .040 CvsB 8.075 7 -0.001 -0.016 -0.001
A 355.621*** 70 .897 .080 .058

Campus Satisfaction B 361.881*** 79 .898 .078 .056 Bvs A 6.260 9 0.001 -0.002 -0.002
C 367.371*** 90 922 .068 .051 CvsB 5.490 11 0.024 -0.010 -0.005
A 1323.046*** 340 .867 .088 .059

Depressive symptoms B 1338.734*** 359 877 .085 .058 BvsA 15.688 19 0.010 -0.003 -0.001
C 1371.687*** 380 .925 .081 .053 CvsB 32.953* 21 0.048. -0.004 -0.005

Note. Configural model = factor structural are equal; Metric model = loadings are equal; Scalar model = loadings and intercepts are equal

*p < .05, ***p < .001.
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Table A6

Model Fit of Confirmatory Factor Analyses of All Measures on Time 1 in Study 2(China).

b df CFlI RMSEA SRMR
Autonomy support 190.075*** 90 926 072 .064
Needs Satisfaction 101.904*** 51 928 .058 .050
Timely Engagement 7.500 9 1.000 .000 .040
Campus Satisfaction 137.090*** 35 933 .064 .057
Depressive symptoms 398.941*** 170 950 052 .050

Note. ***p < .001.
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Table A7

Model Fit Indices of the Models with Configural (A), Metric (B) and Scalar (C) Measurement Invariance Across Informants in Stidy 2 (China).

Model fit indices

Model comparisons

Model Ve df CFl  RMSEA SRMR Ay df ACFI ARMSEA  ASRMR

A 390.230*** 188 .878 .075 .054

Autonomy support B 400.689*** 194  .880 .079 .051 BvsA 10459 6 0.002 0.004 -0.003
C 422.978*** 210 .896 077 .050 CvsB 22289 16 0.014 -0.002 -0.001
A 226.849*** 102 912 .068 .053

Needs Satisfaction B 238.298*** 111 .895 .082 .057 BvsA 11449 9 -0.017 0.014 -0.004
C 252.401*** 129 902 .075 .051 CvsB 14103 18 0.007 -0.007 -0.006
A 48.917*** 18 917 .073 .052

Timely Engagement B 50.930*** 23 925 .061 .049 BvsA 2.013 5 0.008 -0.012 -0.003
C 57.680*** 30 .926 .060 047 CvsB  6.750 7 0.001 -0.001 -0.002
A 338.014*** 70 .878 .076 .055

Campus Satisfaction B 345.928*** 79  .882 .078 .060 BvsA 7914 9 0.005 0.002 -0.005
C 354.188*** 90 .896 .081 .058 CvsB 8260 11 0.014 0.003 -0.002
A 751.700*** 340 .890 .072 .060

Depressive symptoms B 780.712*** 359  .887 .083 .059 BvsA 29.012 19  -0.003 0.009 -0.001
C 802.890*** 380 .924 .080 .055 CvsB 22178 21 0.037 -0.003 -0.004

Note. Configural model = factor structural are equal; Metric model = loadings are equal; Scalar model = loadings and intercepts are equal

Hxp < 001,
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Table A-8
Results of Z Tests of Path coefficients between Perceived Autonomy Support, Need Satisfactions and Intrinsic Motivation
towards Speaking English in Multiple-Group Mediation Analyses in Study 1.

Path Group Comparison z value

Perceived Autonomy Support - Intrinsic Motivation towards Speaking English 1vs2 .893
1vs3 -.658

2vs 3 1.690

Perceived Autonomy Support > Need Satisfactions 1vs2 -451
1vs3 021

2vs3 -.496

Need Satisfactions = Intrinsic Motivation towards Speaking English 1vs2 -.260
1vs3 -.338

2vs3 071

Note. Group 1 = Human partner condition, Group 2 = Al partner with a facial illustration condition, Group 3 = Al partner
without a facial illustration condition.
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Table A-9
Results of Z Tests of Path coefficients between Affective Empathy, Perceived Autonomy

Support and Need Satisfactions in  Multiple-Group Mediation Analyses in Pilot
Experiment of Study 2.

Path z value
Affective Empathy - Need Satisfactions 073
Affective Empathy - Perceived Autonomy Support 744
Perceived Autonomy Support > Need Satisfactions 1.349
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TableA-10
Results of Multiple -Group Mediation Analyses between Perceived Autonomy Support, Need Satisfaction s and Intrinsic Motivation towards Speaking
English in Pilot Experiment of Study 2.

Direct effect 95% ClI Indirect effect 95% ClI Direct effect 95% ClI
estimates LB UB estimates LB uB estimates LB uB
Intrinsic Motivation towards Speaking English Need Satisfactions

Human Partner
Perceived Autonomy Support 488** 221 .681 T42%* 493 877
Need Satisfactions .658** .316 .826
Al Partner
Perceived Autonomy Support 674** 485 .823 .899** 794 953
Need Satisfactions .750** .554 .882
X2 df CFI RMSEA SRMR
8.197 8 .998 021 125

Note. Mediation analyses were performed using AMOS 24; 95% Cls calculated using bootstrapping (1,000 repetitions). Cl = confidence interval,
CFI = comparative fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean residual, LB = Lower Bound,
UB = Upper Bound. The dummy code of affective empathy is: no affective empathy = 0, affective empathy = 1.

We deleted the direct path from Perceived Autonomy Support to Intrinsic Moti vation towards Speaking English because m ulticollinearity was
found in the model in both human partner condition and Al partner condition.

*p < .05, **p < .01, ***p < .001.
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Table A-11

Results of Z Tests of Path coefficients between Perceived Autonomy Support, Need Satisfactions

and Intrinsic Motivation towards Speaking English in Multiple-Group Mediation Analyses in Pilot
Experiment of Study 2.

Path z value
Perceived Autonomy Support - Need Satisfactions 1.521
Need Satisfactions = Intrinsic Motivation towards Speaking English .054
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