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The influence of the order of teaching scientific history and
concepts on students' epistemological beliefs and learning

motivation.
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Abstract
This research aims to examine the learning achievement, the view of nature of science and the
learning motivation of high school students on scientific study. Taking Photoelectric Effect as
the subject, three teaching approaches, History Of Science - Scientific Concept (HOS-SC
group), Scientific Concept - The History of Science (SC — HOS group) and Traditional
Teaching (control group), have been designed to inspect the influence of the teaching order of
scientific history and scientific concepts on students’ learning achievement and
epistemological beliefs and learning motivation. In this research, 270 students were selected

and separated into three groups to perform the study.

The results show that, there are no significant differences between the three groups of students
in the scientific concept questionnaire. In the view of scientific epistemology questionnaire,
however, there is a considerable improvement of the students in the SC-HOS group and a
notable deterioration of the students in the control group. This indicates that in the teaching of
Photoelectric Effect, students show a negative reaction to the HOS-SC method. With regards

to the influence on learning motivation, all three groups present a declination.
Overall, the SC-HOS teaching approach demonstrates the advantage on the teaching in which

the suggestion would be the appropriate of order of teaching scientific history and concepts

can improve students’ learning.

Key words: teaching history of science, photoelectric effect, nature of science,

epistemological beliefs, learning motivation, concept learning.
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ARG PEATR AL BAEHE RS auLfE o PR PE DA FG - B
P 7z c12_3% (Abd-El-Khalick & Lederman, 2000) » #7114 B 3t fL 5 A Frenp 5 5 3% 7 7 ik
oA AAAS BB AT S RPF AT L 22 Ba w I EL F E(the Scientific World
view) ~ # £ #£ 7 (Scientific Inquiry) ~ 4 & ¥ % (the Scientific Enterprise) » B3 4r % 2-1 o
Schommer (1990)#-#1 & ;ua a5 T B » & 8 T (stability) ~ 4 (structure) ~ % i
(source) ~ JEB~i# 7 (speed of acquisition) ~ J& P~3#1](control of acquisition) » Schraw,
Bendixen ¥ Dunkle(2002)F¥ 3 7 7313 4 1 E (Epistemic Beliefs Inventory) > iB| & #f 0>+
Schommer 17 v & ! Fx T_esrii(certain knowledge) ~ f§ PP ik (simple knowledge) -
2 4refig % (omniscient authority) ~ #-:# & ¥ (quick learning) ~ 5 Pt # (innate ability) e
Hofer & Pintrich(1997)R|z% 5 F w B — el B udple B 1 4odhaug €4 (certainty
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of knowledge) ~ “rzk e & 4 (simplicity of knowledge) ~ 8%k Jh(source of knowing)
FrakcipEk (justification for knowing)eConley # (2004)#-5 # FLE g £ 4 5 & 4 >
Frag A T (nature of knowing)fo#ris ek ' (nature of knowledge) » #t@vBLA 5 v B o
R o Aeghan kR (source) et & 1 % ek 7 (justification) 3 Frak e A B o IR chpr €
(certainty)frf & F-gk e B (development) | >+ FrghenAd B (51 p Conley, Pintrich,
Vekiri, & Harrison, 2004) o /2 F ¥ "5 7 B 8 FHPF A Tz 7 VLR p g 7

fe e

ER

“m“‘\

BAERTAE Y PERBBRATLLN ? RS RES ¢ (American
Association for the Advancement for Science, #§ - AAAS)** 1989 # Project 2061 711 5% 5
"Science for all American | ¥ > #- T & A F 2 ML Fand 44 A5 FHAEE R
(Science Literacy) » % ® & N HE A F - 3 AP ERB L ERPLE AT ook - Fp
KT INE2000 2 F cad, £ - FETTHLILE 2003 £ £ - JAATEH L P o RPLEF A
FaLs - BrREP 1@,—%{,]*7}4??{3 AR RPOPERATOREL- BLLE T TP R
APERTEFER K120 K - %@{4&4 BRI FATUEY LT
B LR AR (D o anfi e P B e e o g s R (BRI S (2)
FLE o e ol — L8 Se B E AT AT R B (AL ) 5 Q) S raahi B
(S I B3 )5 &8 g (5 05 o s (P LA A R At - plig !
A (BFEAIE A ) COPE BRI E L2 S (ORZ{rieH w5 5 (7)

12 b e T et it 22 i 1% (Abd-El-Khalick & Lederman, 2000) - ¥ 453’ REHSBeRT
FREIPPR & P”"'fﬁﬁz’—’\* PR RNFE A ARR Y NS e

FrATR-
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22-1  AAAS it 8 & f

FEL B IR -l R
2L ik g e
34 A A o
4, ﬁi%‘fﬂ e :]fii_&b'ur»}; KT iR B -

PERET LA R
-%?aﬁﬁ*t%mﬂbo
3. F we R AoIg Bt Ay o
438 TSP LT E L L o
SAE P L & -

PEEF LA § S e ciid & 2 6 o
2AEF A REFE S A RS HIEF
3 ARG bk L DEGERR -
g e e M i P N

AR AR BB MERAE T DA R P R R 7 R fAEREER
LHEP &Y AT #% p Abd-El-Khalick ¥2 Lederman (2000)#7#% &1 2. = 38 2_ #1 &
oL L (D wptandipsds o Q)P B mianf ik Q) F e i S (DR

BE ARG B PAES S O BLIAE B RS (OB
T E B 5 (DRI s Bk o @ GRS 4 PE RO R M
Conley % (2004) sl 8 zuiip > & 5 Fraben A T2 aodhan A A 8] > diogkeah A Je
¢ R R o BN G R ES I o B A Y ¢ 7RG a o g oaken
FEAIE o AL PRI R A 220 AP FHER AL AT 252 F

PHEERKEPERL EFHEL PR3 N o
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# 2-2 Abd-El-Khalick £ Lederman (2000)f= Conley & (2004) 74 4} 2. # 5 ;2L 1
Conley % (2004)

Abd-El-Khalick ¥ Lederman (2000)
HE et R #
E3nd: NS ERN ?ﬁ‘ -
s PE RS TR Eg
2@ s %igfr' e B ] TRl MRS ES ‘#igﬁé it
U emenk g B R B R W] ke Rl %
F 8 g T 7P

TR o PR REAT R RER S PEIGRES 7Y

'ﬁﬁ?‘ﬁ 2003
=3 Z_ ]g r‘rj"'K/,;\ v

B PR RKE DR BELL 23 T UERS Y

2 e
I MFBLAB S T WAL L ANFLE PEE &Y

1
P RS LT AT LR

PO pB
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22-3 Y E PR KB PRLHT L PI A TR PR

i Ty ER R ERER

Chen-Yung Lin
Jung-Hui Cheng 2010 Ay
Wen-Hua Chang

Making Science Vivid: Using a historical

episodes map.

History of Science as an Instructional .
.. i Sun Young Kim _
Context: Student Learning in Genetice and ] 2010 &
Jaren E. Irving

okf

Nature of Science.

‘ Hhpd
L E Y KEHR Y FA P E AT _— -
gjf i?r’v’ﬂﬁrﬁl;u& ?”ab*-inﬁcm ¥ Lk 2009 HE
RS TR R U R 3t
IR s I B~ e E B 4 A E A B
%‘:fﬁiw FEHTAPS v 2003 A E
FREP2LFY
Py
LB TLRE - L2 s o N
%gii %ff . (S (e 2011 A ¥
=
FRAEPT A PR H & | N
FRERPELR i P yar 201 mEas

ER SUES ST % EN°Y 252 Tk

PE L EBp RS PR )

LR 2009 R4 REFE
Fit— THa s iR, A5 - e EE
O e LR RS o) -
. ;j t ¥ Bon 2k 2006 ¥R AR E
-

L EYRAES NIRRT FA o PRGN RRE - REH DT E LR
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FIE PELKRELZIRVED

9
St
)
™

ﬁéﬁﬁ(motivation){#% Pl BREE S ~ MadF e ldeEd o Y ERIG- EP0F
T B Az o § 3 5 ¥ (motivation to learn) P £4p 314§ 2 F § Bd ~ MIFF Y F o
TERZEY EEAES KR TP ) Aol FEY SRS AT R RS
A g s AR Y SBETN AF Ra A4 G BAEL SR AR BGES
#51994) - Hartman £2 Sternberg(1993)# ' BACEIS#-%] > & % {7 5 (Behavior)~ 1§ &, (Affect)
i%4v(Cognition) ~ #& % (Environment)z # 3 # % s(Interaction System) » H # &, & sifc
AT ARAI P AIIEo A YR I e B ARI®ENEE R AR 2 3
Z B P o 4w AR R (attitude) ~ R p A3 & (affective self-regulation) ~ # %
(motivation) » # ¥ 5 4—& 7t AdEIrp AR S HIL AR AR > A s
BeEH REB Y Y o N AR RER L0 0 Y o Lee? Brophy(1996) 1 #* F 48 1

FrEd e RRTERY Y SR F0F LTI HPEEY

e AR R A S SR S8 2 AR AE- '8 RN R 5 4 TC]
BEaEH ~ BB foBEE T > 2001) 0 HE K RS S L PR B N A
& o

Hogan(1999)4s 1 & 2 & 3 # F & ¢ < ] & * 7 ff(personal frameworks) 2 5% » H
Pe g i B fradhnits > g AR BV ERE FIRA LR A HEY 3
PR B REEAEY O R  cpEF e (DEp APPE Tl 2 45
BB AR AFTIE QB SV ML ¢ e R Y 8 Y
oA AR R E Q) E B M e & R LR A T e B E o
PUE g A5 Hnak (51 BB S £iaktk ~ E740¥ 0 2006) © Tuan, Chin £ Shieh(2005)
&4 é),%’sﬁ‘ﬁ‘u A PEY PR A BV R JHPEEY R Eoef o 8
FoReFV R IpFEL T FLFEPARIRATFLFR T2 ¥ ATIH
B frp e SREFAR-PA2FMMIFERN T I B E ?lﬁ“r** gt e
Fax HI1ERF e ARG  EEF L) AR BCEEEH )
TR PEEYEPHFE NG - B ALY Tuan F(2005)508 5 o I+
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e BIEp 284 B P &85 M 4 Bl 5 p 22k (self efficacy)—¥ p 2 it 4 ep
TfEE RS EAReanG e ) A BB Y Rk (active learning strategy)— 25 ¥ ¢ 4 ok E K
WA ) fLF 5 Y E(science learning value)—5 ¥ #o18 F * & B G PE L F
VRIRAL R A4 ~MRFLEE - HGe LY F PR ¥ AR E ki AR
P &% # (performance goal)—#% P - E v v B FEHL T BEEFRFLL 5 & ,T*u
P {&(achievement goal)—% 2 & F| 5 ¥ 427 ML 7 i * o= ,T*um RIBE EYRE
# 7](learning environment stimulation)—# 7 #2385 4 § ¥ #4734 7] o
FRE-FE { KF 4o i BEEH 2 7 Amntzenius(1995)33 5 0 % AT frie R FR o
Rt T EREF FR—FL- BER W7 F M
Schwitzgebel(1999)#- & & & f#§# 14+ 4 < (explanation-seeking curiosity)(5! i Klassen,
2010) » EFPFHEHAE > T L ERE S Sriofp ek g § 0 FH A BRI R

AL EFREROBAS R AN BB DR RS B RE S SR ek

;ﬁh” #A P AH 48 o d Hartman 2 Sternberg(1993)#% ! BACEIS #-3] ¢ ¥ 7 23] »
il b NPT g3 N 3 I T*ﬂ\p’u#ﬁﬁ&”f Loy g R B {4 i
G PR APRE I RAPROT AR S LR BV BT il dy 2 X L P ey o 1
AP IEFRREL e PEF A RV ST p PR e oA £ 50 B Y
¥ B4R P e 4 B {8 e £ o

Fz8 PELRFEME
Monk £2 Osborne(1997)in % > HEHMF 2 FTHE 2 mANEY - FIL L !
PEEZF AL 2T A a RS BN F 2 - Bhll @I hF #3124 4 4
a2, 2 51073 B2 OB RN EMA PR L ZBH Y PE L KT T
BAEH A B Y i o BRFFE R 2 (1996)FIL 1 1900 # 3 1990 #  MEH L
EHPERT S R NPE APERT AR R Y e R AR Y
e D 2R P FMAFEEPEL DT RGER PEL T UFEFFLFY
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Fprk 2 PR BEEY hTEGI P EE T 5 1999) -

B RIRET G L s Y A & vt ? 8 7 5 (Gestalt) § ik gL gE o At
AR B~ B e Gestalt i@ B F 4p 94 3 (organization) ™ % % (configuration) » &,
i e 2 U8 R & o0 i (pattern) 24 2 5% 1 (48 (organized wholes)(Phillips
& Soltis, 2004) » iz k4% &8 4 B ¥ 5 - 518 4 |S(insight) » % B ¥ - A i s
24 ¢ > Posner & (1982)% 4 7 & ¥ -fg#ﬁ PN R (P e AERA R
7 % (dissatisfaction)—% L P £ B P Ir w2 240 A2 FRIQATMEAL F 2 0 2
(intelligible)—#TH2 & $1 8 ¥ & &/ 2it 43 0 f2eh 5 3)F7e4 L& I en(plausible)—$ 5 ¥
FOREATE £ £ 5 (DFATEL LR § S(fruitfu)—FTREE 7 %A fRiA IR MAE 0 Ba
Be* Bl R Rt - R B2 A ML TR — ﬁh{? Voo A i
IR LA R PR omatiaeme S B & A 4§ KR R AT (A
oL el PP AR Rl B T AT o S B A B 0 g
¥ 1 €% 2 (Carey, 1985 ; Hewson, 1981 ; Posener et al., 1982 ;51 p Klassen, 2010) > #712
BY e 3 A2 LRI 2R -AREFVIMER THE2 42 LRI G 205
B BEFY REFYHFBRTING R B PFIRETRELF OREE R
FOLEGER PR ML ~ AR EANE P FFB I f2(Klopfer, 1969; Wang & Marsh,
2002; 51 p FRMUE ~ BRESE S 3R AE > 2009) o

Klassen(2010)3p 1 ex ¥ chig ot & :c R en g ¥ @A LA M B ch o AgaF ahlgipd -
Prince(1973)4 457 ~ £ g 13t e F ched F L s F ihd [ BiEe =2 BISEK B Y
FofrF 2 BREAIMEEOTE FoOBERIHELNTRE T - BER{oR 2
BEEEApF o fL5 Bl 1 & F (minimal story) > Klassen #-4¢ $:4] 8 22 > 305 & f &
TP S - RIS R EREER TG Y S - RS 2R - TR AR
RS ETT AL o Amtzenius(1995)4 1 - B & FEF TR M AP A o B

Floe § 2 BREE ¥ - PR AeE A M e 0 ¥ PR Lo tdp M e E 2

Ji

B2 IR A A FAR M S Bk o AT (R R B GE L ) R T E R - K
AN nAvt 03 T H R TG hF R(innate need) > #-F R12d 2R HE 2 - R(3p
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Klassen, 2010) o gz 3p 1 5 HAFE R KE 5 BEF 2 FY 4 > § 1 8 &% o
[Bh - RpF> BY REFREE AF Rl > FEAL BRIBDE B F LG D
jafg o e FAHEY o

Vo BAF N BEMERY iz hp 2 MAFHFRDY G I ML LT
1§ ¢ eh (Fischer, 1983 ; Kass & Lambert, 1983 ; McCloskey, 1983 ; Nussbaum &
Novick, 1982 ; Nussbaum, 1983 ; 31 p Wandersee, 1985) » Carey(1985):a % » 3203 %4 %
%R AREE 023 Kuhn #74% el B 2 S8k anPr £ 20 0 SR 0O L F o ang
A2(31 p ¥% % 41 > 2000) o Christos Dedes (2005) ¢ #2744 e 4] > 3 AL E £+ HAR
PLEE R S E AR T APE B AP I B SR o P R FT e AR
FHFLog L PR ATk Ao gH A AFLFER T s‘;i&mfz&
pePAd? B @it en? Tir, iEm 22 AR - AT L 7
g o BB PET R MEF T UPEER T AL FAMAENEROTHE P F AR
TLFTEPE A 4T P > fjﬁaé‘i BEH 4 o Wandersee(1985):& TAp B A7 3 > A2 3 1 1405 =%k
RN IS L At SR &L UL ER R R R LT
BEERAE L FER LR A ik LA 0 4§37 50 6 e oS A H SR ek
(Mas & Perez, 1987; Son, Cho & Chung, 1997; Van Drie, De Vos & Verloop, 1998) o iz #f3%
g4 s {ofl 8 ¢ T (7 92 o Dirver ~ Guesne ¥ Tiberghien(1985):% 5 # ¥t T (7 B
GIEERIEH > Fla ()3 FFEF 5 LA 40 2 S A FMERL- R (Qf
BReOBE4 ¥ 5 - REPE e - 30h > Q39T * G fr A B G - Lo
Thagard(1992)js* % (content) ~ % H(structure) ~ ¥ #|(mechanism) = # = & v & f* § v
SR A e AR AR I e B (51 p B0 E bx > 2000) - Wandersee(1985)~
WEEAHY R RBIPERE T AR A A N AME S T2 S RPPE F
P PEREREFAMERY PR AL AR 5 - AREFIPEF LS
BrRehBi2 > MR F A Rp L PfE > I FF AL - LG PELERE
R LPEA  REFRHETE RS RY > nr PE QLRI FY P LR
LEAMETFERG F I A P FHELERIER -
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FUAG L PE R AT NGRS A S Y L O KR 1998 & {5 s
Feovf L 240 BRFIFRLEFIALAFIMFTLS > PLE LR ok K
B ek T MR o bl R ETERAELKET ATELEY A S
o A Q00T)A 17T 34 K R e o SRAE RS HE L FY S 2
R Y R RN R e T L e ST IRy
RY BRI ETREFFETPELLREFTA BV RF L ol 28 1 BT KE
RN X LR TE DRSO
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£2-4 PEYKEMMAEY PP AT B E R

- ”r-fg Eix By ¥e

Historical Case Studies: Teaching the ) -
] ) Allan R. Irwin 1998 A F
Nature of Science in Context.

Huann-shyang Lin

Using the history of science to promote o [ T e
) . Fui-ying Hung 2002 . -
students’ problem-solving ability. i 4 RiE
Su-chu Hung
History of Science as an Instructional .
. ) Sun Young Kim e
Context: Student Learning in Genetice and . 2010 AR ¥
) Jaren E. Irving
Nature of Science.
PELAEYHRY F2 L OPE A 2

Ein 2004
A 5 oo | Al a4 o
BELR 2 F3 4 %

% m R
, R 1L
i%%A~%$@@i%¥%s—#4éﬁi% T »
P L ? N t 45 1 2011 AEZ
Veal v
AR REHEA-F2255Y =
SR Rt Cinve 2R B A% it 4 2004 %
|
BAPECREHR Y G2 mpgay OO
DA o #1548 2009 AHF
PR E I O RS L -
,71(_':(\

FTRALEFEL B 2P REH- &5 E 2011 EFEHA
FAFY 3 %P2 pk 7dm g | -

A R ER s

2AF— Thn s mnsn g, EA B S 2009 k¥
&

R el A %%%ﬁﬂ g4

By P2 my--nlzgaisd 1 B 4 2009 kF
E L, EAG

LEETPELR AT LRI F 32 2004  AEE

EESIEICS X SW L

MU RACS SERE - R HLFA Y PR RERE - nrE IR L
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Frd PELRFAPR

BARTE AR PR FFIAT o L AT 2% Matthews(1994)4p 1 4
FLRETXINFELETIFETRITR FLERT AP EFRL L OPELL- B
LA 0 I FRF DT RS S L - ARE O PFRRRE RRF Y PR
RPEFETRGTEL DA o o H L P F (1999 4 BB (D)3
THLPE GIFL LA T RBRE PR F L DRI A EPT K
Q)7 31 % B B R F AT TR B FhF T2 ARMY &
BR* Y i Q)0 BEPF L POMERR N e B AT LG b
YeF LR o T AR T HE R K AR VIR KE PR SRS ko E
KE Do

B HE L (7 883F 5 K 4L Hottecke ¥ Silva(2010)t 7 = B %o B e
M FY et RGOSR AF TSR R REOPR IR e BIEP (1)

REFehe it —FRRF: PV REFAIFRIERLTF R E ) 77308
Ao FERRREE 2  F AR LFY P AP I PSR
Q)¥cEF chPLfie s Srich M 2 KE DR~ B A—F LR IRRBGhAn g B bldokg
FAFAZPMEDP Y @il g #* P RPN FHF L KFR
FRe R QP EHE AR e R AR R Hen 7 S AT K A
PRAZD 15d 2 AP F L g KE Y A P ER LEPECE DRI N F—
PldrdkAp 7 @R BROPFRAFTE S FAT FERFEELOT R 5 ¥ foigie
PEAR S RPE DR A PR R FRE o B T R HOR - o
BRI AV A AL & % F > TG HFA T AL L 4Ed o Abd-El-Khalick, Bell,
2 Lederman (1998)F 7 7 14 =B w ¢ ERiF» fFE AT ORZ{oRELE > FRK
PRI ey g PR AR L g RPRATEM » KEFEY O RFF
PENTREETPEEHRG ] KPF AT DER TR LR
P HEF hst Jg+ T 7 Hottecke &2 Silva 787 7 0 ErR-fLE { KE A IIRE RS
POV RRERL IR E TR K FREEVIMRERTT R cm AL TR

23



A fRE TREFFOPERBE > DR N AL L .rg;{gmtrpggdz KE P ¥ B
Piﬁ%a%aﬁ?%%?mﬁgs%ﬁﬁgﬁﬁ’uﬁi Joo it 2 B -
- RE g A HE PR R 2 WROLEE(2000)4, 11 0 IS S B E K

ot LAY B30 5 RN %o SRR F i %Kik A ) % - Wang %7 Marsh(2002)

TR BEL Y KT DY B 8 PRE S E 5 A D]
TR SRR T L E R #F (51 p Lin, Cheng, & Cheng, 2010)° .8 ¢ — £ B 3%
2 BAot > XEFZRANS BAED N A AGPET > L FAENE TR 1Y
2 g B -BRE BT ?T‘sg ° @ Monk ¥ Osborne (1997) % » #-18 ¢ g » &
B, 0 FEERFOT R G0 fEAKE P EFR A KR EE 0 Wandersee % 113 #5530
# & | & ¥ (interactive historical vignettes)sn% & > ;3\ R T & 152877 22 - B E

ﬁﬁv‘\ﬁiglﬁtimﬁﬁ? T(HEREFAE-FEFLINE A QAL - AEH 2D
R B)FEE (i 2R 5 (5)i™#F(Roach & Wandersee, 1995) - & 7 #-F1 5 ¢
BIANIRERG > AT RTLPE LR FABT PR OELE > B E T &

Bl B b VAT F A RS e s (TRIFEL R B G R P

o
BN B st b % % IR - 2 AT 2 Allchin(2003) 7] J AR AL E AT A&
FLEREIFRALD e ~1d BT REFPF AT HRT L (1)E = (Monumentality) :

FEPFREG IR L2 W3 c ER\UAFLIRT P v 7 B jenad g L
Bpengit A0 PR Rt PEAEE R S PR T L R 28
RS AP A - B £ 5 (2)E * (Idealization) : 335 FEA T K LA € N eh
MEFHPRDEELAP A ERPAFLIFIIRERA - BEELAREE B)F -

Bt R g2 f i &E 5 Q)R S (Affective Drama) © F5 i £ 8 & B 8 F o Heik
oA BUBAREEP cERLFHFLRFLRY TAFR I mF A
S5 R R E A K S s A ;kﬁ% BFET S ¢ 0 (4)fF R {rsk s i (Explanatory
and Justificatory Narrative) : $5 i #4 & 4ogds % f 0@ qBs ~ g3 & % pLF 2 g
RRp N HEFEPFFERE R AT 2 ERD a4 2 FREFTRG
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A Clough, 2010) o #c A AT KIEPF > 5 7 WL & (THEFNA § A ’?ﬁ%—?‘?ﬂﬁ §KH %
A P"‘%‘W doo e LT RFAHEE P Lot BEE TR B R PR
TRARY  AAERT R 0 ST @A ETRPFATEY A F AL H S
P Niaz ¥ (2010)#7# 1 2 36 § 2o § F REK - Az 2 *F > T % Abd-El-Khalick £
Lederman (2000)#74% #1 2. 3§ & ¢ # 4 5§ 0= s F 2 F—(1)FL & i andfprid § (2)
PH @ gl S QP E i Bt (R E7 ) D F o3 L AR % £l
B4 A OPFFLIAEE Y NP E S (OBRFIHG T Y (DTSR T
menrt i M G TA R RGP E LKW AL 8 PR R K
KFRD > THH ELDOREBRE > NFLEFEAF o
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-8 FPIEyasIE

A RERHRAL o APM IR AcL 31 L LB EHA Ba e D FEHA
FeRETPEMEAKETDEEM G U2 PEL RKEIAPEREFFFLEY &
R e o FHREZE AL PELKEICNHKRE - LB I RFE %
- A THEARE PEMART ) (BfELImAE) LEFHFL KT L &
FRELEY B MEFV ok P2 15 P15 OB awf L FENEIR L TR
ffed Flir gk § 3 BEMA PRk ECS F TEEMARE P E L KT e (B
PMERF L) FAAFEY PEME L& FE LY fov - mhd B
B RFrmAE YR AR - HRE: THARF e | (BHEHRRE) KN
BEAEL S L RRAOEEN B TREFAAREZZPE LR 3 T
TREFHHAE L FY PEMAL I ERY G B e A kTR E Ak
PRlcd 238 P Foehp R KER2E  MAFVHREE 1 & 4 & 243
PR R TR REIET 4 320

231 LEBEM G

pRA Bl E % %58
((Fi2 -~ KFWA) (FFEH) (F2HYF3)

-? I%E Q_E_'_ -
(& s i)

5 g TEEXSY

—? S e =
‘ ®EE~ PEEY &

(e g &)

L KE RKEF FLE LA
¥R

(it k)
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303-2 L mgERE T G

5% 45 £4

F o B - &

%y'}
Iy
3
v

e
e —fE e PE KT MLEE Y
MLE—fd = PLLF Y #£ELKE

¥R e FRMEFTRE > TRY HAL

FHRALRLIR] =R TPEFAFTRE TEYERRRS O TREEFVE XY
e g KT RE A A F R 2 o THFEAFR L | d Conley, Pintrich,
Vekiri, ¥* Harrison(2004)*7% B 2. [ ¥ » &322 ¢ S - T E ¥ & % | 4 Tuan,
Chin, ¥ Shieh(2005)#7% & » 7 (PP L Mg T m (SR> P ha PIEF 2 5 A T
HFHEEY S DR T F o TP RFALE ST S SR B SR PREFF - B
TRRE A PERBEIPEEY R R TR FVE | APF L KEY
TR PP E AT AR LR APF R HRL T LT SLE N
ERTE P o TR R Y E | e TR ) B R L T ek

*mk*

HApuwe kDol 57 0P 22 A#PRY R0 0 R TOORALP NiFE
F) o Ff B e 4 AR B Y B & TR R A

32 4B 3-1 °

R KEiFY il #HRF

ka1 TEE Y H (peexy) | (mAEY)

ﬁﬂgj\ﬁ?ﬁr ek T
. HEAF s e v o
R 2 5 (Fe&2Y) "TEEY E(pe o) Y b Y e
FVe B 4 A
st #E(EH 13
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Fo8 FrIH%
S0 R fodt R KT R AR o A T REF T iE R L S B o o

R FY N0 EREYBY - ERAHF R B4, RS PRE
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+¢

5 98>

ﬁt\]

B oA R AR REABVRIGEY %\i‘hdﬂz o BERTFI B Y 2 BFL > & 1T
Affcd5s 4 > He g BT AT, - BAAFL, UE - BT LA 2 BILAYEHAIRT
S - BT Asfe- BRASTER L S RALEFHELHFEL B
HEME ¥ - BT A5 LRAFLGH A LAREPT AL A
B HE  HAABIATIH > B kF e 4 204 330
Eivgprd a4 P~ FFr2myrd £ - 4R mE5%- &%
TEHFARE L FREIFEIGEASRL HOPE LR KA o
LfEo P HF AT R FE o wFA L F Y R S ed 30 fE g R P E I

Bl B ML ITREFREMR T > & T 2B fel@Bort i ) B F5 o &

\\

THE S g (PREFEL D 357 5 X0 P foeq 80 (P HRET A R0 7"?%‘L
i

REELEY AR

% 3-3 FEiEIIHLR

i e A g 451 44 pr
ME—fF e 5 4757 9 LRy
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Py

& FFa1L

ALY LS 7 TPEREE S TPV RN 2 TS
H 2R E w3 R ELEURFE FYHEITEEEL - aHEEPPEHE
WRER SR E Y BRI T AR AT A PRSP REGR
Ko r 2o - R K 4p # % Cronbach’s alpha & » # #7312 Cronbach’s alpha & %

FARELPI-KETA -
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