Chinese Journal of Science Education
2016, 24(2), 115-137

RIEEBEET
2016, 55— -VUEEE — 1, 115-137
DOI: 10.6173/CJSE.2016.2402.01

i T PR A SR RIS (e i — AR LB B

WERN RS EEER
BRI T R
BT HATRAS RS S T
ETLPUIRE EREE L

i

WLER s ERE > AWITE S DU BB SR AR - PR s T AYEE BT ST
Rl e BT E R ORISR A ARAE - B AR EE e B R B A T R ~ (8] A B
B BRI R - MRS B % = 4B AR A B R R B B P R < AR A
& o AWt FEET A E T —ERSEHTAR 133 L2 > HIF4AS(L ~ 44 B44(T SR 2 1%
TLREERESAH ~ Eh TR R AR E AR - R L o —MHHERAIR - R DER
AR AR IR EEER - (H AR - SEER S E N B o AN T B O
BRI SR E I THET B B - WIZEEE IR0 © BT B RIS AR I 5 L ~ {8 AL
B~ EREEE R ERGE - (BB T R R e B T E SRR e PR
BB EAR AR - RRRR IR > BER 2 T B B TR A B2 A R 55 LR o {1 A L
K EFEERE R BRI E G 1S T R A SR A A S R o B R B R oy A
{18 N\ B N SR B R R BB il © T (R B BB A B2 A 5 b R e 5 L P e ]

BRI RGN -

RARERA (B A\ FLER - PEIEEER - IEEE R RS - B EGH BB

> R
RACHIFIESLA - FFZHFERUR » TFHS
BUER A BB E RS RN I - B EAR EARRAE
Ay R R SRR F IR - T
BRI > DG EH S B SRR
RARACEZENEBENER - ES2E E
TR AR R LR | YR A NBUE R LR

=945 (Osborne, Simon, & Collins, 2003;
The Organization for Economic Cooperation
and Development [OECD], 2007) - & #HER
A FRE1999 ~ 2003 ~ 2007 K201 14F T EF&
05 R 2 PSS ) (Trends in
International Mathematics and Science Study
[TIMSS]) 522006 ~ 2009 Fz20124F T B[4 £

AP EitE | (Programme for International

*EAAEH - B#MN > adam@mail.nstm.gov.tw

(B RE1044F2H26H > B3THH - RE105F4H 190 - 2 HH# : RE10544 A25H)



116 EnE R EEER

Student Assessment [PISA])ZH & FFLE~
He [ H A FEE 7S 25 B AR 22 1 38k S RE Y
SERM LER - [HHSERRIEREE B
HEFELNLARS » FSE(F T
2013 5 FRUHE ~ BIBERE - PREDY -~ FE
2008 ; TIMSS, 2011) » G$ZEH (2005)HF58FE
EH e AR 8 B 5 DA B S B 1 R TR K
5 BHFENLIRE R FAVER - 2 DUE
ISFHY B RN - FESEE T L NN
FIERF R ACGRIRIES - (BHEE T EERAIA
& FREANIHR S RAR T INEHES
R R AE T KR THE R 2 E R
BAEEEIM P AT RN 5 -

B+ —FEREAY 2 T A2 RIZHUH LA
BB BT E 2 REE - Rt E
FRE T ENEE BRI R
BRI EIRE - tasiL = B2 A Ay B R -
FNIM > BZ A2 AR HY B2 ELBRIE 7yt
I B REVRTE T AT LR NG DDA AR
P E R ER T o TS HFE R LRy Ky

TE\ LR BT BT WO (E A
R E iR E R A HEh 5B 55 e By (E AR
RE MEEHY - B R R R - 1T
RVEA# - BREEH  EEREIIEE
S > HEREENLGHEZE - HIEER
B (1 A L 8 f2 19 £ 22 57 (Renninger,
Hidi, & Krapp, 1992) - HidifZAnderson (1992)
et 24 E & H A EAY(E A B ok E 823
BRI WHEESNEE AR T E AR
B BLEERE TR EAR ) BB AR
B AT R 6 > 2RI AT DA at A B2 B ER B
PRI ARG 3B AR TSR ELER - DURE
THEEE RS - 52 IR BRaT BB SRS T £2 71
B A5 B > 4Stohr-Hunt (1996)9E) T
& s - Badura (2002)8Y82 1 272 » Palmer
(1995)HEREEESE » I HH X AB T E %

PRI a e R B2 A AV IR R B - REA
BT DU S B B Ry A A T RE S (58
15 858 LR Y B (i B B B S SRS ok s st 8 T
W E IR ERE - DRI AR B LR
It » ReREfR AR B E Y [EIRT - e
ALis B2 A RS R - B — VB R
ELORES AT RE AR (Pine et al., 2006) » R
AU FE LLRE [ g g R B2 PR B i 5 [ 3 P 45
BRI 22 R A s st 2% 7T B RIS A 4H B R AR
(Stocklmayer, Rennie, & Gilbert, 2010) » DLEE
5T L W B B4 H ERAR B R S B A A S R ~ i
N BB EEE Y o 2

AT e IR B B i B
Pk ] B2 % Z [i# i (Lee & Brophy, 1996) -
Renninger (2007)f5 4 B o & 513 ~ EE
ERRBUFRITTER - M EES Rl ST
ERES - WiE AT AE - BB EE A &
BEHRMOME  BEFZEEE O
(Ainley, 2006) ° Schiefele (1991)#z H! 5 A £
BB B IR T 2 E R AR - B0
HETEBIEHFERE - BRI HEE 352
A 2 I R A (] s BEER E RO R > R
52 2 P 5 [ 5 1 45 B AR A 20 B2 SRS B S8 W9 B
SRaHIEAHERAR - PRERET I B B dHER R B2
WA 2GR - (5 A - S ek e
EE L B AR U ERE T T2 5 5=
BB 5 B B P (e (R B R = 2
PRETEERE B B - [ A\ B - 22358
e B 22 3 A i ] O 1R B B (o B HL SRR » LA
MR |3 B A 2 B IR LR A ol sp B
BERG 2 RRR % -

AU FE B L G h— R AR Y
HEREITT(CLTN WS T AV B EEIT)®E
HRENE  ARBEHEEZHEAMESE
o BAREHENEIL HREERERA
Z2E O HEESHESEVRETEENET



TE BB A S O (e i (B 117

(PRBROR ~ SPoRiE ~ sR7KEE > 2009) - FF %
FePRET i FH AR B Y AU RS AN Eh &« Y E
FUELSE » DU HERR A B2 TR (0
T2 AR s SR 2 E (=2
1994 ; Rotbain, Marbach-Ad, & Stavy, 2008) °
EEAN > BF 2O A B T B B 22 R
R4 i B BB RS - AT 2
A EE B - (H 2 gk R Al
E Bh(Holstermann, Grube, & Bogeholz, 2010;
Palmer, 2009) -

PRI IEE 40 78 Y B — B R > A0 8 T
FUER RS BB B TR B RE L [He T 2R 4
Z BT B ERE Rt - (H n] RE A AR 2
FHERE PR EAERE BEEE - T PR FH AE (R g
B2 IRIEE R 5 134 1R B BB 25 Te # B2 o
FE W R FITTHIIEE - IR > AHZEE A AT
RES S4BT BLER Y 2 T R RS R B T
S B2 RS B S = T AR P B B T 2 W94
HipHdE R E R ERE - ERE " > I
EUE G HR EHHEE Ry B IR ey - DU 2
BE R 4H B Bt dH BRI F R AR PR T B2 A 1R B
B LR B2 B R B R Y 2
B W DS RS [REE Z FR A
Uo] 5 B HL BT ok ] 2 PRI SRR % > DAMARE
BRGS0 (e s B LS
RS B AR - [N - AT SEERET Y
W R -

— ~ ZIUHERISAH - BT E bR R A
BB S DA - (AR
B~ BB R SR Rt 2 B Ryl 7

T BB > AR - (8 A B
R~ ERE A R BT OB ] 2 AR B R (A
&N E SIE LN

Bl ~ SURRERES
— \ ERAEE S B

KEBTETEYEEENSEEEH
20140 WY BUE AR - — EFIHRAR o1
BEE - HREHEEEE S HEME ST
B BABSESE - HEARAEE - HiE
= P AR EENE TR RS
2009 ; BEEER 0 1990 ; HHHE ~ HEK
1997 ; Bahar, Johnstone, & Hansell, 1999) - 5
H R EASRAR AV EH (2004) 5L REET 2 SRR PR R 1
SRR REZEHNNERRA - 24 R E
HELRA M ERARE A E ~ B EW
NREHE AR AHRA RS A TR R ~ 2L
TR S A8 e i A R A 2 2R IR - th4h - Bl
i TER B HEESREEHEE L - 2
AR S o8 IR R AR AR ME - HAFERF Y
PRI (Tsui & Treagust, 2003) ° (RIILIFZE
AT R BB AR I (R R A B IR
TERT T E R LR -

AT AR 2 b ST B 2 ) 2B SRS DA
f BT PR - PR T E)
= HEAEYIE R T4 - (FFIRHIEL
BiRAiE > EREAE T EISH > EiRAEYE
Rk - FEFRABE B EANE
DA 22 2| 0y 4 fuloit 25 S B G AR A P A S 52 AR
& ML Eh B E R B A (2 L AR
7 RAIBIE R B SRR A E Py
DNA & je B 8 ~ s gk SR B
FRICEZE & ~ =03~ 5BIE - 20125
Rotbain et al., 2008; Tsui & Treagust, 2003) ;
IR T REEARRESE ) HEE - (HERPERRIERAR A
It R B BB 24N o DU ER AR AT
BRI R R > Bl DAEE AR v
1L 5E SDNAGS R 52 oy 1A V22 L AUkR
WHZEFERR 2 B2 S il A TS ERAE Hr (PRPR R %



118 Bl R HEER

2009) o " FEETR ) BEEECE (A ETH
B iR DB SRV S - BEEE
FH -~ %2 4R EEE RSN
THEN(EEZERE 1994 5 Ogborn, Kress, Martin,
& McGillicuddy, 1996) » #1{# FIDNAZ B E R~
DNA®E G2 e i &s i R 4H B - s i
DNA#EL - fE5E - BEeE R S S A N
FERVENRE AR (L FEEAR -

Grey BAORE - & R AR AT
LR BISHENNE » HEAN S8 g
LR RRE - AR ST B SRR AT H
A e B IR B Y B RS - WAS A RES |
25 155 BLER Y AU RIS - FAEE = AR E R
B2 T B RIS AHERAE - HHREAERR (R
B B HNEANERT - TREEfE AR
B - (EERERESEN H A NEE -

— o (ER R A (E AR

LR A T 2 Rl B A B 11 2L
TR —ERL - B - BURAV LGRS -
HAE NBERREM  O8hmEL > fll&
73 Ko R B pA B Y 1 B B R AL R T R A A I
N B (Krapp, 2005; Schiefele, 1991) - —ZEHf}
%2(Hidi & Harackiewicz, 2000; Krapp, 2002)3
o 7 45 L B {1 A\ LB IR YR SR
HERE gt EEeE  HFEE8E
Tt 1 G B 2 (1 A {1\ B B 2 F vy T B
43 o HidiEARenninger (2006)%¢ H B i 2% = Iy
PEELIE R - RHE B o S (e B E R
B 8 R e P 1 05 LR R S B2+ (e 33 MR B
Ly S R T {1 B 45 B 5 T Y 15 TR 4
By o RytE e [EEER - #7R 2 BLERAY BL
B R R R L 5 R g
B ¥l R AEIENESR  SE AR
B R BER IR A RORNVE B E Y H#AS
A A B 8 P 4 MR S {1 X B R T A A

BB R S P+ R {1 A SRR A {8 A 38 [ 55 X
MEEAVEL » FORFFEN B ZEEER - It
P BRI A RS MERTSCHF © T BICE A LR Ry
TR0 R B AR » (8 G EEIE K ELER
IR > BT E S AEEAEH S - It
VUPE B FE (e EL R 2 - HL HH ) 2 (e 2 175 3
BgE B B (E AT B SR A A BT A H -
2 e 2 (5 A\ BB HEEE -

WA EEE i EEENAEE A
LR AE(E HEEE T - PR 122 AR AV N B R AE 1
INERAE YN AR B A LM FE F 22 EaYsR
fi% - {HHidiEdAnderson (1992)45 &4 5%
= BEARERE AR IR HEPE
BB N) TE AR B TR
FEEE ) Zl—30 A2 B &8y 0 28
AR ET A B AR R S B2 R ok 5 |
AN TEEEE , o DEREAEERE -
Mitchell (1997)5 H [F B #2450 BT HY - (H
e E A BB RNEZE TR  BEKES
BB 2Tt R R A B - BERY N g
FEE R AE A SR - Krapp (2005) 45 HifE A 3251
TENBEREERR - SEN B ERER 1]
ZHTEALEE A ELER - Palmer (2004)71 3
YGRS R RE (e HEEE AR R R H
WS - FEERELEEN > WENEEAY
FHEEHVERE -

&R RACORE - BEREE (R EEE - A
Al AT as A A B2 Y BRI B B2 SR S5 5 |
AR TIEEEE o WK HEENK
SpEapqL o TSR, s T
NE#R - R AR HEEA
W ZE BRERET DA S B R P By o JE B e S5 5RAE
ISR EERSN - st E R
B A% T 3552 4 7 15 1R BB AR 45 75 A ] A B
s BEEE B (R PR (5



= EREBHE R

& 2 bt FE 9K 5T 2 A8 1) 2 2R SRlg 5 [ 8%
B A YIS B B > 4Stohr-Hunt (1996) 353
2R 5 B T R B SRS Y A R
RS 0 RIRES 35 S22 Y E BT LR - Foleyil
McPhee (2008)#5 5% A4 £ Bildh i ERIZ (R
KT EEREEAREE - Palmer (2009)1F,
R ERIEIRTTERE T - s R R 2B
REBERER - A SRR BB REE
&> FialfE g FEoatEd - S84 m e
1G1E L - Holstermann=E(2010)#2 49738
T Egat RAFIVEN FEUSBIRE S [ 24w
HYTE B o PEAh - S ERAE A BT LAY
LEEE L RIS - (A b E F A
B R AR ] DL RN Y R SR B R i 52
HIRES: » A B R B2 A B2 (Y B it B B
(Barak, Ashkar, & Dori, 2011; Linn, 2003) - —
Sep I 45 G H B E RS 2 P+
CERBELE MRS - BB T EISE > REIETTE
A B K7 223 ik (Rotbain et al., 2008; Tsui &
Treagust, 2003) - Badura (2002)(fi & #2546 H
fil AL ERERSRAZ PR T B A B2 B R L 1
Rose (2003) & Efthimiou, Llewellyn, MarondeEid
Winningham (2006)7RE H 4733552 A @l AZL
SR T B B e B2 AR - Koufetta-
MenicouEiScaife (2000)38F FHE [ 5 | B2 4=
ZHE - MR TEIAE HEE T A o (HEE AR
EITEE - RGN B R 0 F2T
SRR E L R B2 B o Lazarowitz
EilHertz-Lazarowitz (1998)#¢ 4% #%/NH & 1F
SEERITEANMEEHEE - 85 - 9
%~ IERIREREE RGRAIRG S - PR E(2009)
RO ARE RS F oy FAEYEREF
IR 2 AR EAEE K HPEEERVRE
& o FEIRARREERFZERGT » HrE—
HILEEERR SR - 5 - %% HiE

RUSLEREATEERVET - HESES
A TR B e R 07 = R T ER AR R
FEREAZYH1(Ogborn et al., 1996) °

Grey BACUREE T - B BEERIg 5158
B ELERAY 22 7 Al B T B R 2 A
SRR RPN . BEEEREE
HIRFE IR B g DUBI 22n T S - BAAR S
KIEHREE 2 h fEE S B R BUR AR e
MES  EBARSREHENRE  BEE
ERELUE TR EREEE © 2 [EE
EH R R FH R R B g H R
/INBETE E PR B R R A 5 B2
Sl A GRAIRRAR ES R BTEUEN LA - BB
TEEGIEE A T AR P ER L) S AHRE 5 SIS
R RE LR ) R HINES » B 5 3

BB SR T B — SRS 1O
12 DI A SR Emr e =
[H 2 BE — 5 B2 SR T RE M4 (R Al R B AR 22
EHIIR & 5 P22 AR A LR LS 1 (Pine et al.,
2006) ° FRAFER(2005)FE H e A [F] Ay 22
A FHEEHOM S 2% TUBUER RS 0 DAS[EER
EHVER - BEEHVIGHER - HEKEES
TBRURSZ » (HE ARy E B K BB A [
= ° Stocklmayer5(2010)J145 2 T 5 )7
N AFTFEABEFEREEENANERITE > B
PR REE A AN m e - B INEE Yk foS
B HERE SRR E R 2 A RS - T
BB N E e Ry Ry )7 U - DU
FHHEHEER o RELAWTFE UL EACORR e
BEETRNES [S5 F R LR Y F A - W5 SRR
4% E IR EE TR E R EE - seat A
FEH 25 TR SRS 4H P E) i B BRAH AR AR
G LLE M PRE W40 E B dH B2 RE DT 22
AR ERER o [SIRS AR ER A B IR -

&

x:
X
B

Iy



120 EnE R EEER

| SR

sRAFL(1996)58 B2 E Btk Bie o 22
2EEY)  @REEEE) 0 WES %Y
SB[ BT FTE € B AR N AR O B EAR -
Brophy (1987)if 5052 4 S dfkiirfa o > &2
W E TR NAE BT A SNME B AY 73
Al BAEEEENEER o HEERERN
W R E AV B SR IS SOl R
BB EMREE R A ANEMER - 5
BT F—E# - LeeflAnderson
(1993) k7 LeeEiBrophy (1996)& 3 B 5 N £
HENRAV R AR E ERPA EREE
REAFERE R R =2 R A EAE - RS T E)
TRV R AR - W H R @RS BB EEE)
M SERER TR o DL b oean B 22 shik el
BERGRE RS o A BEARNESEE
EhEVE AN g 2 B VE & B U BRI
2 [Nt ERETER T MHEE B EE
AEARREIS » A 5E R S AL EERE %
N2 (Z2hfh ~ EEERL > 2005) ° Pintrich, Marx
EiBoyle (1993)f5 tH Ry Bl i 82 Ak {1 22 i A
HA%TT - BHROHIRS - HHLIERE
PR T SR S B - BRAh - 22
B BERRELERT RN 80 (2007 75 SR PR FT H B B ER
FEE BB (LM - BEBEbR > 2005)EREAR
FHEH AR HRAEZR I HE - B
ARV RS AT RE 5 [ 2 A [E 2 2
HEhtgE e -

Grer BHCCRE - Bk B ER T BUR R
HEft¥pe (e Y » REBFEA R[5 52
EAEZZEEE - BERET AT % 2
TR RIS 4 S B - B AR A AH R AR
B BRI Y B AR EEMRET W
IR SR B B BB LR o DA A
W E B R B R R B E S
AR -

o EEEER {AFEB - 2B
M ELER Bl AR
Murphy&iAlexander (2000)+5 H B i i1
SRR - BB A2 - HidiBd
Renninger (2006)+5 H BB A AR B - i
EE A - EESERAEERNTE > M)
120 Ry HIFYETE RN - MEBFTAE - 5k
FF(1996) A2 B IR BB T R & AR [E] > 25—
RS A EE - AES (21T RE
R HEAEE YT - TR GRS (E A SiER)
B REEAE NI MEEIE - HARN
TEBNHAE AR L LR GRS (B A FLER) AR -
= REEIP RV - BEBCERS B R ER)
NNRTRZMORE 5 250U Ry BB CRf5 (8 A B
B Z b B N S B AREZ Bl 5 5B
TR EERCETEE A ELER) = E Re E A A B
1TF » HEMI R —EReZE £ Bk - DL
e B B B E A PR HE M EHE
BB (] 52 BB H R AV T - BT S
B AR COHY(Ainley, 2006; Renninger & Hidi,
2011) - SREF(1996)F2H] " B~ 17 oM
e FERRA - SREHENR RS DL
EHVEERRTR o A ReE AR R - BERCEFE(E A
L) AR AR WU R SR e O AE B - b A AR
ARt " EER(N L) > E (T R~ 0w
&y JREINTEERES [35 52E FREDwE
Ve < EEE B Y E A R - L g
SLE RN AL - AL EE T DU RS -
—EERF5E(Hidi & Harackiewicz, 2000;
Krapp, 2002) 5 (& A S 8 1 {7 b B il 0 5
= oriyES - B E OB HIY It A
2 HRAE EEEREE BTV BER
W&o 5 (45 B2 AR Y TG SR LR - I — P ERET I
5188 2t HE LR RE 7 12 AR (8 A Bl s B 2
R 2 FRBS BR (% » PRI A 5 (& R i 17 45



Y B R R T 121

D A\ B Rt e Y - Sl oy B[ 2
IR e Fep 2T 2155 -

M5 17 55 B BR Y E 28 s BRI A B
e IR R Ry B> R B AR M B A 1 K
Em(Hidi & Renninger, 2006) ; 225 @iy &
o et E R E EYI AR L #h
HEERUEE - FENEEE R - RIEEEE
B~ IR E RS - pont HAE R E R
%N (Tuan, Chin, & Shieh, 2005) » FiEH AT
RIE] > AEEF 2 |55 17 S SR R 2R (B B
AIRTT - =R 0 201)E5 [ 2T AN
ZRAFE > 2005)2AHEHY - AT AV
FamA - AEE  USMHE - AEEK
o PR - PR - mE B AR
PRIt 28 F BB 5 [ 38 1B B B R Ay B 22 SR IE » T RE
EAE S [ 2 EEh - 2 EHR AT g4k
FHHR R R A S SRS S R T 5 3% (E1HR
BLEEE M ATRE » A5 RBEBHRIBUE L
7Rk 5 MEE B E R ER R EEEE
HYBER SRS A T R L - ([ E B iE
M o RBLARBTFE LS |35 1 SRRy 222
RIS B PRET HL S 2R AR 1 (75 455 L i B B2 2
PRIV W — D ERET 5 [ 48 224 2 K R
R B ELE Eh I 2 B {4 - Schiefele (1991)#E
LR A BB 2 A B B T AR T B LAY R
X BN A ETERMEN IR ERET - Meyerfil

Turner (2002)F2 5 158L ~ BIMELERE Ry 552
B Z A - Ainley (2006)FH SRl fe H L
BREAEN I IR S B B E R (L LRI
B2 BIRETEA A Z (8 A BLER L EE T Fhifk
RSy ST E PSSR ZBiE - A E R
PR 88 R T (35 B2 AR Y 15 5 B R A el 52 22
BB Rt RIRRR R -

ol R BB 1% 5 | SR B2 AE 7 b B R 41 ]
B HE B Z R (> AWTFTE AL
5 |5 17 b B AR P 2 B2 SRS o 5 oA B B AL AH R
12 BMEGHEER I - BREST B2
A EET e - A B - S B ELE R
FLHYRZ BT - AT FENE DA _F A0 SRRER B Ry B
S ) — (P b B R 2 B R Bt (R 1
B AN - D ERETRERR - R
A Z B - B - S2EE R
PRI Z (RS R 1 R ELUR (B > DA RE IR
FERRS[HBE Z FRABOAEHLEE
P Z PRI SR {5 o

2~ IR
KUt FeREE BT FUEET - H R
TR ST IR o Ry 2 - o3 R A AT RE S (5415
S LR Y 25 U AR TR K B T R R R
W F 5% R 4 = o AR 3 (BT 2 BRI
SRE o 0 BLE SR E BB LR AR R T

FESBI A ZBRREBRERIRI



122 Bl R HEER

A E R - 6 A B - 2 e 2R
H YR & > WS ZHAERR - BAE
SRR ~ (N BLER - 2B R B
ZASER B AR R HURAE » ARWIFER B ATR
HWEAD THEREGER, - TEARGER
x>~ TEEOKESR ) K TEEREN
B, HETTHEM - DUERRT =4HERE S SR HE T
A i e - I A BLE - BEE R R K
i R8> WETTHERR R SR - i A B
B~ ERE B R B BB I Z AL S AT (path
analysis) » DAFIRERRIR0ER [S5 52 A Ay S B
] S B S et 2 IR

—  HIFTHREFR

AT o e T 3 v 4 P ER MR T T R
5t » IR Ry —3(EEaR A - o3l
R % THER RIS AHAS A ¢ BT RAE44 N
FABGFEERLHAAN - SEETI33 R RS0 > =
AHERFE S [F]— (L BETER > SRS 12/
I - ZRAE S RN E NIRRT - B2 AER
BN Rt 2P ELALE  RELE
PEAVE BRARIL - BEOh - AWt h 2 R ER
IBEH R P A 2 B2 - BAREH
B M > BT R SRR %
AHFE Z % LB ER RS A e B i B
HIRE R E R - WETHEAHSERIER
B R HIRA - NIEBERE RE T oy B R P
SHHBERE BRI R R

— FERG

ENGE A R AN e e G
4y~ TEHVFMERRA, R TSR
S BN D99 A e i 1 A R R AR 4
FUEYREETT Y HNAES Tl
BAARE Y ZL  ~ THEREVEM - TEEY

B ) BT AR B SUREA | TR

T SEBEAE R RS

HFiER - SRR RS S R U

SBEBUL 2 IHIBEK - 0 = 4LAER

—B SRR 2 0 - HE - B

BRYH FHPERSESNE SR

SRS - DI TR 2 it -

() " SRR | LR S
55 L R R SURKPR B R 2
GEBR » [FIRH AR B (LA
BaHE RIS S R
WL\ 5 RS
HEH R S0 BEH R -
BFE - BE - BH REET R
M NES(E - FERERA - BAEE
1915 25 4 5 S e

(%) TR MBS ) SRR A S S
SR ) T U B SR RS A AR
TP o B B T L 2
5 SR EAE IR SR BRI
o GBI 4 R LA - HT
SRS AR E R MR R B AR > 00
RSB -

(5) TG | S B AL
BT DRI - MR -
BRI WBEESE
BORRER AR -
PR R R R RS 5 3
SRR RIS © SN R
DUBSTIART - EATER R RS TR
SRR E - DTSR T
SR EE - LR = IR R
2B » IR -



B BB IR A S TR (e i i (B 123
*1  RIZEHBEER = AN REMA 2 NSRBI LLIE
B BEEE % B Al BT A
LI EDR A RS R LD ORI N EE 1.2.3. 248 FRERS% | MU E Sl E R
R REE W BATHEIINRR  SREEESHEN  CRMEKRES RS
A BRI O EY - - EEREIARAEN  EEREEE -
%% 2 SRy RO 2. N E BN BB BERYTE  RRER LRI AR 2. B DA M A R
gl BOORAVBERG GoRFEBONNEE  SRKBEEOHNVEE  FEEEALA G
Al (L - B R O L - AR RHRROREE RO R B R
E? 3REELEA ST N 3BIBS ST RBELE R E R - HEHYE(L -
21 BEOHNEREE  AHOREBE M 3 AN DA R A
= HE - o R Ry A
[F R HEE N -
LR HIEREEE LR ERRNELEmEEN | 2AETREWTE | BEiRE Rt
BRiUEEt ~ R HROVRENSEEE R EEREEREES > B EEEERAANE
CHEEUEEDER] BERER o WMRERE SEEEEERTRE R4 EEDER TR
MU EEREI R B WHDNEEEN SRR ERERESE - & RREERT R
RORISAIAE - (EEEEEEETN R lﬁ”&%fﬁﬂﬂﬁﬁﬁffk 8 (] S AL R R AR
M 2. NHABOM R - R o
ﬁ%‘ TSR E AR 2. 24 B T @URTNE Z.EEU?ABOJE??%/EJ 2.3 AN LR A ALABO
W M MfIRERE ABOMAERY - idi/MH E%Eziﬁﬁ”%}mﬁ”! IMAELRRY ~
[C EAEETHMFRIGER AN ATRE 5 - BREABOMAYTR PRI R MR (AT A
3IRMRVERE AT ABOMA KR - K PAE ESIRRESow: fodinkidlsdi
Mo R 3L FEEBREMNRG 3 2EBEUHTGRE B ER AR

o

%ﬁ’-—E At 58 P (]
AR N R ERE (T -

Z B EMIR R EEE
Al o b E SR (A
DR RELE RS -

B o

|

il

LAEER v
ERER N B
12 Brg i E%E
jj o

2. 1% i A e P 4 1 B
TR i AL
ERAH R BRI -

3.HFEDNA ST 174
FRE MR e A 2 o i A
Be ¥t -

4. MR fEDN AR 815
:T:ﬁ o

5. figg R PR 4 feT £ F
HERE -

6 %@?ﬁ%l%% PEAR
BRI > A E
LR 5%
JeE a2 L -

—_

DL 2 1 P i R P A

PRIEA L (o e 3R A ] £
?FEEZJE“Z S ERE
{HER

.Llﬁ@EEmﬁi)\ﬂ LT

DNAREISEfE IR 5 B4
HEFTDNAHZE I B BR i 22
EEDNARFHME »

3. ADNAZ B R f# 57

DNABER IR et s ke Hall
B o

4. DI EE I R DNATE Y

5. DA 2 BG  # =2 R R R

O EERAYIERE - AR
HEZHF -

6. BB AEE B K AR

Sl A SRR R 2R B
Pk e EErs - WABE S
1IN B SN TS £
B G IR G -

—_

DU 2E H B B 0 (i 47
(IDNAZEELH - BiZ2E
FFDNAZEEY) - kgl
HAHE -

2.3 BB FIE{EDNAEE

IR fEss sy - DU
fEDNAMRHRCER T ~ %

HEERIE ~ BERCHR
I DN A 7 02 e 45
-

4.5.6. 5 T2 {EDNA
B~ B RBEER AR
i > BEAEDNA R RNAZS
7 ~ 4R - DNAK
RNARgAFCHHYAE R -
FRfRGT T A S
VAR B R
HERED 4 YN e
[F] °

1T LA R A
PR A R
PR
HryHtEsh

2 I B
W B A BRI+ 3
REZEDNAKRNA
AR R -

3. 350 L D B
DNASERL I oA
R -

4 TR DN A
BT -

S A AL R AR R
L G 5
Iﬁ] °

6 ST AR P 25 R A
TR AR 2
B




124 B3

MR HEER

=1 RIRETHBE R R =IENSBIEER 2 AN SR HEHL|EKGB)

BT ZEHR LR RIS A

B E e HGHERE

LI RS DNAFAT  1.0A 2 S HS e K B 5 e v
EHAHDNAR il # 5

% f) BT EALE ] -

g 2. R R R i
5’&? HYPREEEAER] -

il

HsE BB

it gy -

2.LU R R T [EEE AR

B RN Rl e E P B

L2 B2 B TR AL N | A s 2 IR
EERVEE > BEE  FFEERUUEEY) 0 5]
NEFE IR P RS T -

AHie ~ BB - B 2. BN SR R
Sie b R K - AHDNARffy R H N EEE
R IE FH A HR -

= IR

AWtZEAERZ 8 TEaE T
mEERER, - TEAEGBEE, - T82E
ER ) & T RTINS, > FLUEN
ZHHAEE R RS R B - 2
B B AR 2

() IEREBER

KR mAEZ " HEEE, (5
Linnenbrink-Garcia®E (2010) K HidiEl
Renninger (2006)FrH {7 55 B BR #H 35 4% 28 o
TEEEBER | o TEREE A BRERL
IR )2 R E M O B A B
H A B SR IR AR AR 5T s Ry = AR
VIEEETTHE - WEFRAAMERE > 75
(e 2 M 55 15 B9k 1] & (Triggered Situational

x2: BEERRBEX SQERES

Interest, TST) ~ 447 M 175 57 SR O 5 ]G 17 155
(Maintained Situational Interest-Feeling, MSI-F)
e HERF M 17 45 B R () {8 {E /5] & (Maintained
Situational Interest-Value, MSI-V) » 4 5] 5
478 > HLEF1278 > &P Likert Scale 1 ~ 5
RFEREBAEEIN > 3 Bilm Fon iE R
ks - ER R S R4 B
HE o AIER2 -

SR IR R B R B EE SR T s
b1 - &M RERE L - =rd/h
EHETRIZ N - 1440 B2 AT
& BERHEEE N BEREAE ST
PARZR 7317 2 E Ry A A HUE E R 2R
PR A A S R T B A - — i3
NZ - RIEAREEEE SR fy74.26 % » GHREH
e e R R A RS o Iy Ei

e

i H

LIRHYAE YRR E Rl R A R -

sk H R ELER(TSI) -
FoMAE B [RE B

2. AL E AR S R ERRATERTT -
3. RHVEY R E B -

A LYIERAE B BRAE R [BATERT] -

LAY T E B PR A S ] -

HERFME IS BB B RU(MSL-F)
AR E BRI FLER

2 WA EYFIE T BB IO R Y -
3 HREERA L YRR GHIEY) -

4 PAL LV PRI BV A R -

LAEYRREEREIEY) > o R BhEE A E YA -

RPN (EEMSI-V)
BAREEER R

2JAEEYEREEENEY) » HERERE -
3. BAEEYRREEREIEY) > T LUERT S S -

A JAEEYEREEEINTEY)  BEEAEE -




TE BB A S O (e i (B 125

i H 452 F 0y Cronbach’s off 5.91 » & A E
ofE 3B E TSI = .86 ~ MSI-F = .92 xMSI-V =
88 o RIS ERIVIER A EHARIERIE > 1l
K BERBE RGN EYRE  EAH
gerp > Bpd iR R B E 2 HYCronbach’s ofF
F5.97 > & REfEST A FTSI = .92 ~ MSI-F =
95K MSI-V = .94 » ByiE 700 & EHED -
(George & Mallery, 2002) °

(O EARBE R

KA E 2 " ANE#, (55
Pintrich, Smith, GarciaEiiMcKeachie (1993)%
Ry TE A B ER o FELREHE AR
) B o ARV ELER - PLERFTiE R e 1R
AW IR REYRE - hERAEF2E
AR > 3 Al Ryl A B > 5 G [ & (Individual
Interest-Feeling, 11-F)F1{E A B ~ [E{EH = E
(Individual Interest-Value, 11-V) » &5{f [q] & &
AR > =81 - LI Likert Scale 1 ~ 57K
NER AR oy B s R {1 N B B
= AR E ARy R4 o BN dE
WIH3 -

LR EPNCIY b= S =i a0 e
% KHEMUMEREEL - =frh/NEH
B NS0 - FRER 144/ h/NER BB A2 af
TR - BEREREES D BEERAES
o DIRZE 2 E R A2 B [E A

x3  BLEEANBBEXR ISHERES

0 R KB RE BT B - —Jhdh
HREKRZE » RRAVERERE5T74.26% -
GRETRHE R EERAEES -
{1 X B8 [ 44 /2 7211 Cronbach’s ofE £5.90 o
TEAMTTH - BEAGE A B 2 2 Cronbach’s
1B 55.90 » & [ Eaff 73 7 F10-F = .90 KZI1-V =
87 » B TONEGREAELL F -

(DEETRER

AW ZE R FH Tuan$z (2005) 25 2 HY HY 22
AR BB g% EFE (Students” Motivation
Towards Science Learning, SMTSL) 4R {&RkHE
SIE R AEEYERER T E2EERER M
WoETH - AUl = 40 4H R AR 2 2 e 22
ERNEERZ ZE - Ky ERAERE -
73 5l By B BUEE(Self Efficacy, SE) ~ EEHEH
TRM&(Active Learning Strategy, ALS) ~ F}E2E2
g B (Science Learning Value, SLV) ~ JEFIH
H 1 2& 7 (Nonperformance Goal, NPG) ~ Xk
HiZ(Achievement Goal, AG) z 2 H IR R
(Learning Environment Stimulation, LES) » 3t
ST3SREH - a4 -

AP Likert Scale 1 ~ SARFERELFTHE
SR rEEEFR R 0 K25y
BEERRAAEE - amBEE s 7 =Hl
TR ST B &2 i = v — AR 4R BB A A T
THE > SR BN BV 2 o AR [ A o

[

G
I

LEKEZAYHETHE -

A BRI 2HERERE -
5 [ A 2 BRI E R A B SRE BB LRI -

4. SR EYRIE I S 0 BB -

LA YR A Y -

(& A\ BLUERHIEEL-V)
5 [ {E A 2 BB P 7E (5 {E L

2AEYIRERAE N E AT P HBS R A I -
3 BHORER AL 2 A R R A VIR ER R SRR -

4 LM S R R -




126 gl R =EER

+®4  BLEBRFMEFR U S@E REBEH

I fE REEL & H fa

HFRIUHE(SE) - - L REmAEYIN A TG B SR g - FRA A EREE g -
EAREAYERNEER 2 TR e A IR (A ) -
TEEBEFRNZ(ALS) - g LRI E B Ay > g hEEEE -

SR LRSS K ) 2 PR B AR - S E SR A C AR ER (545 -
FIEZBEE(SLY) 5 L EE R YR h g A AN T A R R EE = -
B REEEYINEE 2 BN R YR E S > R Ry ] DURSIRAY S -
IR HEE(NPG) 4 1 RSB T HE By TSR RS (E ) -

B W H AR NIE 2 RS ELEE T Ry T RIALLE AT (A ) -

R HIE(AG) ¢ 5 1LEEE > REBSRARENRHER » SR FEMRT -
B R EAYERN RS 2B ENE > RBIGEA R YR E TR — (B e -
EHBRIR RN (LES) ¢ 6 LIRS0 R aREpER s -

2HFEE 2 NRFEERE A 5 -

% » HCronbach’s aff /.89 » XA Eafd /T
270289 « FEARNTZE T - BEGEEEIRER
i Cronbach’s off 5.97 » & [HE ofE 455 B E&SE
=.79 ~ ALS = .95~ SLV = 91 ~ NPG = .87 ~
AG = 91K LES = .94 » B3 700 & 14
PAE -

(T0) 2 & gonlRl 5

At seet 2 T E2ELH , fERELE
BEmhAYEEE T S g - EN
wEs T ERBEAEsR, - THERVE
&, ~ TEEYE | kT ERETER R E
JEA | PUEZREETT - TEE SR  EE
EHIIFER102FREREE M KI5 HEEY)
Bl——r& A Y B T s A - W AE
H s P AEYRI AR E SRR A
EEEITTERE NS 2 B UM RS iR E
SRR o HEET 20 SR IEE RS
573 0 Faor10043 o AR eI 0 RoREE
=AY EEE T B - BB
OB 4K 12 1fi 55 Hp — AF 4R B2 A T P -
HCronbach’s aff /.92 » FEARZE i afE
75.95 » ZEF|T0HEAREAEDL | o

[0~ BRI

Ry B A ER T ER A T S LR~ (A B
M~ REE R EIGE I E > AT
FH EE AT B HUT AT (ANCOVA)HETERET 77
> DAERA Z B R 3L 8 - (R MRy RS
o HBIREZIE - Rl T B & =
SRR A IR ELER - A B - SREEI K
SERMBIHZ P8 GFEHEREKLE
FFLIScheffe sy 77751 T = 4H M Z Y R 4H A ]
FHIEE - W Dn M EFRHEBERE - Cohen
(1988)F5 i B /1174001 81.05 2 [ » A FR
FofRBUR R 5 B4 068814 2 [ » AT5%
RRHRRE W EER 14 AIRRRBER
RE O BEEAEHES[REE 2 FRA
BT B2 B Z IRUR B 4 > ASBIF ST
FATSBS S A 2 BRET L RTRE > PR RE 53477 7 5%
AWt HY RS EE (A FE - 2 E
KEZB PR EEIE - i ABEERTE AT B AE
B RA (R T - e R AR 2T
B o HA {8 W AR ) 5 SR R AH R
B ] B i ) 2% S B ] Z IR 2R Bl R (Duncan,
1966) > [NILABTFEE LR AT JT AR E TR
ST RRER B FTHE LAY 17 5 B R S B i ]



TR BB S R e A T (R B 127

Z R BRI - DRSS 2 8
Lot =4H 3R 1% - SRR i (5 A S
B~ BRI s B R T < AR TR A B
BRAE > DA RE R i = 2H B2 5 [ 4% 2 1 5 el
BT BB R et < IR B (5 -

B~ WU

— ZHHEBHELFEEB - (F
ANELER ~ EBE s N2 E R
L E
SHERTSERRE(—) » S4B % - Bk

T I L - (AL - BRI R B Rt

ERAER  RERTHRBYON - HiEE

R~ (E AL B SR B R Rk R S

BIGC B ER R AR FE MR Bass BT - =4

bo SRS ZE B (p > .05)  AIHE(T LS

B o SREEEITGSE RANRS - R S

% o BT ISR IR R (p <

001) » EASRRE®N = .168) » HEEHE

B ST B AT AR A SRR

EREE MR (p = .027) 0 HATRRE®N =

059) - FERERER * LB TRET>E
o 5 BRAEATEREENNERIN FIERE MR -
002) » HATHERE®M = .103) » FERERE
B ZI-ES R T  BAEESEK
BRFIE DB MR (p = .004) 0 HEAT
BREM = .090) » BiREHEH  Hr>E
SR ZTENT o DLESERBIR S TR ER R
HERA REEELER - I A B - SE B R
BRELHFRIE L HENE T HE R
FEAERA o BN T B B A PR B R
o BN EGHESEE - DL EERRAE =0
B L ZIrH RIS R TE T & T
A 2 EEE ek ~ A B - 2 EE
PR - 1T B T8 B AE (AR 175 B B BRI (B
NS e i
SRS T AR - E B
o~ R E R R R BRI B
5 PR ] RE ER AT 5% DA 5 B8R oy AS Pt B 3% 1Y
% TU R RS R B T BB B R £ A
TETHIE BB R > B DAL R B A 2
THB R SR 2 BOR B 5 A B o %
TERER RIS A BN B T e R R B R

&S BRI B A B - EBER BB ANCOVARRTE

A EikigEd >
&H! s F P
43 AN pmgusp pssmusD TR P Posthoc
. LITEERENRE 42 37.64/7.28 46.57/8.20 46.10 51>
g E B =y ] 39 34.95/9.70 41.10/8.00 41.80 12.049 <.001 .168 HjF>
R ot 42 36.93/10.01  38.38/8.72 38.21 f#4;
”_ LIRS 42 23.79/3.50 28.48/6.50 28.48 % TEB T
o B E et 39 23.41/5.49 25.28/8.81 25.54 3.731  .027 .059
T % 42 24.17/492  25.17/5.67 24.92 e o
gy DJUBSERIEHL 42 102.17/2332 122571481 123.11 4B
%T?L% B FEn 39 105.00/21.35 115.15/12.40 114.93 6.834  .002 .103
R EERAH 42 105.38/18.06 113.76/14.53  113.43 I E
o SICHEENRA] 42 34.90/12.20  58.33/15.30 58.07 S EBT
;255 B E R4 39 33.69/10.04  52.72/14.58 53.58 5874  .004 .090
g HEA 42 35.19/10.52  51.43/14.40 50.90 %> E4R




128 EnE R EEER

4H » EJFR A gEEIHIdiEdRenninger (2006)%¢
CH SR Y TU P& B S R A Rl N R T BUR R
s 40 52 A AT R ke L 5 [ 4 2 7 45 B 22
Ryl AN BLih » B2 2 e EER SRS T AR E iR
BELNENEER - R EEERER L %
TR RIS AH TNME TN AR B S B T
BmaH - HLEE AT G RAFFR(2005)FTi2 % T
BEIR RS S [ ANV RE - EAEVIGHE
B~ WE R EEEBREE o (HEE
FEEAREEZ o AR EHBER L > £
BRI TNME N E R B4 B T E 5
4H o HLEEIRBURAIT AT THY 2 T BUER R
W& 4HERAR T B RE R B AR AR W B [ B T B
WEEHIRTE 5 mE g Rt s 4
Z B - BUE AR AR A LRI A B
2B AR & FoleyBiMcPhee (2008)f5
B HUS BIRRE P B2 AR R B A RE S B
B - (HE AR T B AR VR R A8, R PR 9T
FLHE -

s BEBRER - EARE 2
R INE N T & i)
SHEHTF AR HIRE(Z) - RARER ST HRR =
SR - BRI - (A S - 5
F R BB > R (5 - KRS
IR S e FE S o B B e — T B
PSR - PR 2 TR 5 AT T S AR
B PR AT AT SRR - R AHI SR fichs
STRHESHSERT Y B 1\ B R
B T R S R T - DU (T
B 5T » A0 BN S BB 7 2 @ A
S - ST R TR ¢ (6 A SR
G EE R ERG § S B
E 2 B R S - P T DL
= (B 53H7 -
(—) bUSS B s BRI - B - (8
S R BB B TR -

() DAER B B Ry BR8I35 B R {1
N B R TEUMISEIH

(=) bU{E AL 2 TR - 5 52 8L 2 T
e -

T8 S 5 A o 9 18] 28 B R RO TS B fR B RS
AL R A DIBRIR - W B AV AY
RWR T ERERCR ) MIREEHELEH T
BN HEMREHELEZE > AIEA R
BER ) BERERSCREN EREEERE AT A

THERURE L 0 AR MR ARES AT
S IEEHRE I v DR R R E - I
Tl B E (58 - PUT Bl 23 =8 #ER% -
SAREE R - 5 A S - SR

(M) ZTUHE R KD

A% - BT RIR A Z ARG o M4
F AIE2 K6 o BB AE(P)EH - 15
358 B 5 1 B2 Bl o o B TR B R T R
R RECRE F5.310 (= .561 x .552) » {5
RS A {18 N SRR o S T Y B B R I R
PERURAA Fy.250 (= 755 x 331) » HEEURER)
F5.560 (= .310 +.250) > {HZ LB EERESLH
T LRI R A E R B2 E R -

(OB FHERA L EDT

BER > BT E R 2B A&
R WEBRRT - HIEBERE AP EH
BT Bl 2 1 5 LR S B2 Bl B
R HEHNRMER.501  iE5R RS
EiB N\ EE - AR REE T AR
BRI RESUR E F5.141 (= .700 x .556 x
363) » LARERE(R) 5.642 (= .501 + .141) -

() BB BH DT
R - HGBERAERIEEE I ATEE R
WE4 RS - HEACER AP > B



129

TE BB A S O (e i (B

R*=.336
BRI g%

331%
p<.05;"p<.01; p<.001

B2 : ZuHBERBHEZERZDITE

76 1 ST BRI 2D

W TR EEE(LARER) t EAERAGEUR) 5 F p

E B S ER 755 7272 755 656 52.885 <.001

EEEIH ff‘ﬁ :Z; i?z 581 815 9.873 <.001
5 L -224 -1.125

EBEE  (E A ELER 331 1.673 599 641 7.102 001
BT 552 3.463

R*=415

700 H*

Hkk

p<.05; "p<.01; "p<.001
B3 : BFHERE 2 LB TE

&7 BT BB EIEDT

RUEEETE O TENSEIE  AEMEERER) t BEHBGE®R) 253 F p
BB 55 ELER 700 0.596 700 714 35.527 <.001
B Vit 032 0278 593 805 9.780 <.001
[(EPNEE .556 2.958
5 LR 501 2.763
e R e i -.128 -0.634 644 765 8.261 <.001

ELEIE 363 2.259




130 B

786 %

R=.617
H{EPNEEY it

AR

R>=.180
BRI g%

HER

"p<.001

B4 : BRHBEZIEBONE

&8 FRHEE DN

WUSETE O TEMISETE B RARER) t EAARA R EUR) s F p
(Ea NG ===y ik 786 8.033 786 619 64.526 <.001
ESATH L 5 290 1233 424 906 4.284 021
{[EPNEER 157 0.671
155 S L -247 -1.052
B (A ELER 465 2.008 480 769 3.799 018
B 297 1.893

B~ {18 BB R B2 R B B i 0
REREE - BUR = (E B S
NZENEREINAbIEES Z
() /N

AWt Fetn il = H AR R AN F R AL
B~ BB SR S B SRR Bt ] 2
BT o AIFRY © SERBUR - BRI - BT

SRS AR ER A 2 I B A Fh B SR (A
BRUER Ay oh /T B IE AR PR BB E Rt ¢ Eh T
i E B £ A 2 IR B BLEh e HL P2 B R E il
wLo R EE R E A B > B RSB
W o B IR [ s BB L T A
ERAH B2 AR SRR IE RS R AR 2 rh 2 3R 5 L
HPER B B B R B R S AR 5

9 1 MER - BENBRER  EAEER - BB RDBBNT LSBT

CAKGESE TR (& AR (PN
1R — 2 B2 R EEPSIES 310
TR RIS AR 15 LR — (18 A BB — 22 B EERSUES 250
NES 560
TR LR — 22 R JEESVES 501
BT R 175 S B — (B — 22 a2 HERSHES 141
HERUR 642

C e fi ERSVES 0




TE BB A S O (e i (B 131

ZINUIW, S SR L N E ST
FUERIRIS SH AR 5 35 1 SR B B Al 2 2 (16 A
W2 H By P B R AR
AL R R 8 - DI R B2 5 [ 4% 2 15 5 Bl
A 8 L R 5 HL AR (1] A SRR B 22
HEf > DRER B R A AR ERT 2 B2
BB o SR FH WA SRR ELRA
AR SR

B E A B S 13 2 15 R R AR
HRE B E R - (H A B (A LR R 22
IR o BN R E K 141
MY » % B SRIR AH B 5 |35 2 TE R
2 A (A B ke B2 B o R B K
WL R E £ 560 > FITEEER S |4 2 (545 Bl
B2 A (E A SR e B B o TR R
HREL VRSB E A R RHYAE - HilA
BHFE45 R (—) ST 2 T B2 RUS AH B AT B2
HRt R BB R B E R - BURE T
EERAHAEE S 3 2 HIR B - A AL
Ryl N\ BLERELELE gAY IR - DA &
BHEREE - BRI R — R E T ME
St B are T [ A 2 TR Bl (Foley &
McPhee, 2008; Holstermann et al., 2010; Palmer,
2009; Stohr-Hunt, 1996) » {H A4S E ()R
ST E RS 24 2R
B o (EEHE A SR 2B S R R
B AIRN - AR R B T E A B2
oIS ER A BT MR IR SR B - I AR R
R Ry N AE A B R B b - DU
Fr AR EN e B ERE plst - I - ATt
ST E R B T |38 54 2 R R LR
RE B B E N - HE S T B RS
ELi - AlE % T RIS A B R R B
BRI E RN - BUREE S 3 2 B
B L 22 R R A BRAY - T i PR 45 S8

R AE HARRE - R iEREE K&
FF AR AN E RGEE

MR > 2t B RIS AR 7T
B R R - I8 B - 2 Eh I R
BRwt - HEBES 35 2 (T 1 %
75 N B s B2 B Ay B T 0 gy
A B2 H G L E S EEY
B » LRy iR AT AR 5 B (Ainley, 2006;
Meyer & Turner, 2002; Schiefele, 1991) - 25
TR T RIS SH B R T [ 38 B2 A Y 1 55
AN - B2 A BE A [ IS oo e 22 PR e 1
BN o 5185 2 15 S B 2 i 2 e i R (8 A
Bl fe B Eh i - AR R A TR E HY R T2
RV E R o B T B RS [
B B2 E I - FFEHidis
Renninger (2006)f H B 1 5% e 3 5w > JRE]
BEES EA IE R B - IRTR IR 38 Ryl
il NS - Fh4S SRR & Schiefele (1991)F2H]
Bl B 75 R B P S T AR T B2 O YA X (o
ABHFESCRRERE 1 AT A [ 1175 5% B R A5 08
11 A S8 B B2 Bl i b o S T R R B R
2 IR B (R 2 AT -

{h ~ e LR

AT 5E LA S L i R BE R - A A AT
RE 5 [ 5% T B BLER A A2 SRS B 5% ) Th AR B A
Vi BT 2 WAH B AR ER S - B &R
PRI R - RS E S AR R AL
&gk ~ B2 B R SR i 2 528 -
SRR > BN IS R B

BRI Z A BEGH (% - ST TR RIR AT
&fiam o

— BT E R PR R S [ S 2 (R B
Mo (B SRR TR (B - £
BB G - BT B RIS R



132

S AR HEER

Ble B 2 BB B LS4
(B S8 ~ SRR S R > LB
TR RS | 5 A A SR )N
RIE) T RS -

BT R SR S [ SR R A 2 b e i

BEE BB ENE - BRI R
IR MR R E B
PRt LS (5 D B £
b B85 R PO 2R A L SRR )
% » BRI B B R 4 7 1
SR 2 o 6 B B R B e
A RBENGERERE RN %
TS R |5 LD
B E R BB - B3I
FEBEBAE (L 1 PR B PO E O (8 A
ST - S TR
5| 52 4 Y SR T LA E o
NP R » BRI
BB - BRI R AT S
I - AT S A B
B - HHBBROE RN
TR -

SR DL ERTRRTEAS SR > (R DA

B R AR AR S [ SR B AR 1R B e - 2
A 224 228 B Y m] 1T 1R 04 B H AR AR B
Fe LRSS ¢

A T E SR BER RS [(B R

T B - (B ERR T 22 A A (E A Bk
B R > BE AR HEE K
gt o MR ERTTTET RSN o A
st T E R - ETER IR
VI EARRE A B AR TR T o (i
BARABREREEREAEEN -
Ho5 (5 2 Wi B e 2 A R (15 A B

1]

RELELE B - IR HEE L -

- RBHFE S B RS A B R R T ER R

IS SR - FLAE L s EL A LR B
HEN - 1 2EeT S E pak - B
RTEEETRRAZ IR 1] 25 AR 72 SRk =
P 1 B2 e s A R A - B A
5 [ S8 I BB SR TR - O A AR
SRR N EEF RS - DA AR iR T 52
B R [E] -t REFL S FL 2R B B
EEO - (FRARETREHARRE -

* AW FE P i L RS 55 A IR TR LR

(8 A PR B S BRAY o R B
A REL - ERREHTTEAE
ft SR A8 - DURERB LAY 2 AR e 1 e
BRAE » 5950 ARBHFE A — D ERaT
SR BRI R ~ (6 N\ B R 22 B
FEIFDZEERRERE - W HETE
AR > ISR S S E R &
BB EEARE

NENTEREIEENEEe A Vi e g TEes o ol

AMIFREAE L R > prllky o BN
REFES B FRERERSE - FrlE
15 L B R 1 O o SRS B A P ER AL
HEN AR LR RN R M RS R
RIS > [AIFE QAR fof P 15 S B i & R 7T
FIAIE > AR E R IB SR IE LA EEH A
wE o DR HEER -

Rt
RSP RS B

ARG L E TSR o BEAN - Rl RN
RHGE 207 5 (MOST104-2515-S-359-001;
MOST 104-2514-S-359-002)



10.

11.

12.

13.

14.

15.

16.

17.

TE BB A S O (e i (B 133

22 3k
SHTHI(2013) - TIMSS 20072580 A0S A TR R EMIRE 2~ ST ) - FH
HEAT > 360 0 12-27 -
PRBROR ~ SRR ~ 5RIKEE(2009) - @ ARIZ SR EBH S P EANREAETE - B2
RERE LU SR - RBHEST - 17(2) > 93-109 -
PRMEE ~ SIEERE ~ MR ~ ZRHE(2008) - EEZNPISA 2006/% R & (NSC 95-2522-S-
026-002) - EILTT * T FEELZ RS -
OS=HT.(2005) = TIMSS 200328 5 H 4R 2 A IR R R AHBAIRZR Z 565 - RI2 %
EAT) > 282240
AZRH ~ =AM FRITA(2012) - BhREREERE 2 A FIE 5 =S A 4R 2
HH 278 - AL E2H > 8(1) » 71-96 -
SRAEEL(1996) - HE/DIEE | Z(LENAAVIEREE R - =100 ¢ REHS -
TRAFEE(2005) o B/ H AR E T —— DAARCSEIIE AT - RIEHE 2T
13(2) > 191-216 -
SHETE(1990) - PEMA I R SE VR EES - RHBSE BT > 133 3453 -
BEER  HHER - MR - GREEE - TREES - BRHEE(1994) - BN VR EAEEAY S
B5E - EERMAEER - 5 113-135 -
Pt~ SRIEZVER(2004) - BB HEL R LS SURERGT M BAE 222 ERVRDT - BHIBHE
B > 12(3) > 365-398 -
Pt~ EUEIE(1997) « & — A B (R ARRE IR PRI 2ot - RIEHE R
5(4) » 529-555 -
B ~ R - mEBRQ01D) - FREHR—R IR E A ERE R 222 E Y S &l -
MEBHERT > 340 0 2-10 ¢
N~ EEBEAR(2005) - BRFEA E IR ] A LRI 2 E - HMBHEE
] > 13(3) > 289-315 -
T~ BREAR ~ BTRIEN(2007) - SLIRBRFE B AN A LTI B IR
5 o FHBHEST - 1502) » 119144 -
Ainley, M. (2006). Connecting with learning: Motivation, affect and cognition in interest pro-
cesses. Educational Psychology Review, 18(4), 391-405.
Badura, A. S. (2002). Capturing students’ attention: Movie clips set the stage for learning in
abnormal psychology. Teaching of Psychology, 29(1), 58-60.
Bahar, M., Johnstone, A. H., & Hansell, M. H. (1999). Revisiting learning difficulties in biol-
ogy. Journal of Biological Education, 33(2), 84-86.



134

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

s IR EEER

Barak, M., Ashkar, T., & Dori, Y. J. (2011). Learning science via animated movies: Its effect on
students’ thinking and motivation. Computers & Education, 56(3), 839-846.

Brophy, J. (1987). Synthesis of research on strategies for motivating students to learn. Educa-
tional Leadership, 45(2), 40-48.

Cohen, J. (1988). Statistical power analysis for the behavioral science (2nd ed.). Hillsdale, NJ:
Lawrence Erlbaum Associates.

Duncan, O. D. (1966). Path analysis: Sociological examples. The American Journal of Sociol-
ogy, 72(1), 1-16.

Efthimiou, C., Llewellyn, R., Maronde, D., & Winningham, T. (2006). Physics in films:
An assessment. Retrieved November 30, 2013, from http://arxiv.org/ftp/physics/pa-
pers/0609/0609154.pdf

Foley, B. J., & McPhee, C. (2008, March). Students’ attitudes towards science in classes using
hands-on or textbook based curriculum. Paper presented at the Meeting of the American Edu-

cational Research Association. New York, NY.

George, D., & Mallery, P. (2002). SPSS for Windows step by step: A simple guide and refer-
ence, 11.0 update (4th ed.). Boston, MA: Allyn & Bacon.

Hidi, S., & Anderson, V. (1992). Situational interest and its impact on reading and expository
writing. In K. A. Renninger, S. Hidi, & A. Krapp (Eds.), The role of interest in learning and
development (pp. 215-238). Hillsdale, NJ: Lawrence Erlbaum Associates.

Hidi, S., & Harackiewicz, J. M. (2000). Motivating the academically unmotivated: A critical is-
sue for the 21st century. Review of Educational Research, 70(2), 151-179.

Hidi, S., & Renninger, K. A. (2006). The four-phase model of interest development. Educa-
tional Psychologist, 41(2), 111-127.

Holstermann, N., Grube, D., & Bogeholz, S. (2010). Hands-on activities and their influence on
students’ interest. Research in Science Education, 40(5), 743-757.

Koufetta-Menicou, C., & Scaife, J. (2000). Teachers’ questions -- Types and significance in sci-
ence education. School Science Review, 81(296), 79-84.

Krapp, A. (2002). Structural and dynamic aspects of interest development: Theoretical consid-
erations from an ontogenetic perspective. Learning and Instruction, 12(4), 383-4009.

Krapp, A. (2005). Basic needs and the development of interest and intrinsic motivational orien-
tations. Learning and Instruction, 15(5), 381-395.

Lazarowitz, R., & Hertz-Lazarowitz, R. (1998). Cooperative learning in the science curricu-

lum. In B. J. Fraser & K. G. Tobin (Eds.), International handbook of science education (pp.
449-469). Dordrecht, NL: Kluwer Academic.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

B S A R 135

Lee, O., & Anderson, C. W. (1993). Task engagement and conceptual change in middle school
science classrooms. American Educational Research Journal, 30(3), 585-610.

Lee, O., & Brophy, J. (1996). Motivational patterns observed in sixth-grade science class-
rooms. Journal of Research in Science Teaching, 33(3), 303-318.

Linn, M. (2003). Technology and science education: Starting points, research programs, and
trends. International Journal of Science Education, 25(6), 727-758.

Linnenbrink-Garcia, L., Durik, A. M., Conley, A. M., Barron, K. E., Tauer, J. M., Karabenick,
S. A., et al. (2010). Measuring situational interest in academic domains. Educational and Psy-
chological Measurement, 70(4), 647-671.

Meyer, D. K., & Turner, J. C. (2002). Discovering emotion in classroom motivation research.
Educational Psychologist, 37(2), 107-114.

Mitchell, M. (1997, March). Situational interest in the statistics classroom. Paper presented at
the Annual Meeting of the American Educational Research Association. Chicago, IL.

Murphy, P. K., & Alexander, P. A. (2000). A motivated exploration of motivation terminology.
Contemporary Educational Psychology, 25(1), 3-53.

Ogborn, J., Kress, G., Martin, I., & McGillicuddy, K. (1996). Explaining science in the class-
room. Buckingham, UK: Open University Press.

Osborne, J., Simon, S., & Collins, S. (2003). Attitudes towards Science: A review of the litera-
ture and its implications. International Journal of Science Education, 25(9), 1049-1079.
Palmer, D. (1995). The POE in the primary school: An evaluation. Research in Science Educa-
tion, 25(3), 323-333.

Palmer, D. (2004). Situational interest and the attitudes towards science of primary teacher
education students. International Journal of Science Education, 26(7), 895-908.

Palmer, D. H. (2009). Student interest generated during an inquiry skills lesson. Journal of Re-
search in Science Teaching, 46(2), 147-165.

Pine, J., Aschbacher, P., Roth, E., Jones, M., McPhee, C., Martin, C., et al. (2006). Fifth grad-

ers’ science inquiry abilities: A comparative study of students in textbook and inquiry curricula.
Journal of Research in Science Teaching, 43(5), 467-484.

Pintrich, P. R., Marx, R. W., & Boyle, R. A. (1993). Beyond cold conceptual change: The role
of motivational beliefs and classroom contextual factors in the process of conceptual change.
Review of Educational Research, 63(2), 167-199.

Pintrich, P. R., Smith, D. A. F., Garcia, T., & McKeachie, W. J. (1993). Reliability and predic-
tive validity of the Motivated Strategies for Learning Questionnaire (MSLQ). Educational and
Psychological Measurement, 53(3), 801-813.



136

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

s IR EEER

Renninger, K. A. (2007). Interest and motivation in informal science learning. Washington,
DC: Board on Science Education, The National Academies.

Renninger, K. A., & Hidi, S. (2011). Revisiting the conceptualization, measurement, and gen-
eration of interest. Educational Psychologist, 46(3), 168-184.

Renninger, K. A., Hidi, S., & Krapp, A. (Eds.). (1992). The role of interest in learning and de-
velopment. Hillsdale, NJ: Lawrence Erlbaum Associates.

Rose, C. (2003). How to teach biology using the movie science of cloning people, resurrecting
the dead, and combining flies and humans. Public Understanding of Science, 12(3), 289-296.
Rotbain, Y., Marbach-Ad, G., & Stavy, R. (2008) Using a computer animation to teach high
school molecular biology. Journal of Science Education and Technology, 17(1), 49-58.
Schiefele, U. (1991). Interest, learning, and motivation. Educational Psychologist, 26(3-4),
299-323.

Stocklmayer, S. M., Rennie, L. J., & Gilbert, J. K. (2010). The roles of the formal and informal
sectors in the provision of effective science education. Studies in Science Education, 46(1),
1-44.

Stohr-Hunt, P. M. (1996). An analysis of frequency of hands-on experience and science
achievement. Journal of Research in Science Teaching, 33(1), 101-109.

The Organization for Economic Cooperation and Development. (2007). PISA 2006: Science
competencies for tomorrow’s world (volume 1). Retrieved November 26, 2013, from http://
www.oecd.org/fr/education/scolaire/programmeinternationalpourlesuividesacquisdeseleves-
pisa/pisa2006results.htm#ES

Trends in International Mathematics and Science Study. (2011). About TIMSS 2011. Retrieved
November 26, 2013, from http://timss.bc.edu/timss2011/index.html

Tsui, C.-Y., & Treagust, D. F. (2003). Genetics reasoning with multiple external representa-
tions. Research in Science Education, 33(1), 111-135.

Tuan, H.-L., Chin, C.-C., & Shieh, S.-H. (2005). The development of a questionnaire to mea-

sure students’ motivation towards science learning. International Journal of Science Educa-
tion, 27(6), 639-654.



IR EEH| Chinese Journal of Science Education
2016, 5 —+-VU&EE —HH, 115-137 2016, 24(2), 115-137
DOI: 10.6173/CJSE.2016.2402.01

Promoting 10th Grade Students’ Genetics
Learning Through Situational Interest
Teaching Strategies

Jui-Chou Cheng"’, Jeng-Fung Hung’ and Tai-Chu Huang’

'Technology Education Division, National Science and Technology Museum
*Graduate Institute of Science Education and Environmental Education, National Kaohsiung Normal University
*Center for General Education, National Sun Yat-sen University

Abstract

Interest plays a vital role in learning. This study developed teaching modules on biology
genetics based on the theory of situational interest. The purpose of this study was two-fold: 1) to
assess effects of the modules with different teaching strategies on students’ situational interest,
individual interest, learning motivation and academic achievement, and 2) to investigate a path
of how students’ situational interest influences their academic achievement. A total of 133 10"-
grade participants were split into three groups (n = 45, 44, and 44) to receive teaching modules
with three different teaching strategies, namely multiple strategies, hands-on strategy, and
traditional strategy. The instructional period lasted five weeks. Questionnaires were collected
before and after the teaching. The data were analyzed using ANCOVA and path analysis.
Cohen’s 1’ values were used to calculate the effect sizes. The results showed that the multiple-
strategies group increased significantly better than the hands-on group and the traditional group
on situational interest, individual interest, learning motivation and academic achievement scores
after teachings. The hands-on group only performed significantly better than the traditional group
on situational interest. In addition, based on the path analysis, student academic achievement was
indirectly influenced by situational interest, and was mediated by individual interest and learning
motivation for the multiple-strategy group after teaching. However, for the hands-on group,
student academic achievement was directly influenced by situational interest and were partly
mediated by individual interest and learning motivation. The students’ situational interest did not
directly or indirectly influence the academic achievement for the traditional group.

Key words: Individual Interest, Situational Interest, Situational Interest Teaching Strategy,
Academic Achievement, Learning Motivation
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