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FERD - FEHIREE RO RA LS
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STHY o MRIESEEIE R FIEZ 5§ (National
Science Foundation [NSF], 2016)fYScience and
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HUPERISRET SR ATEARCRERL " R
FURAY L A FEFEEE R 230 T EES - 20134
fY35% T £2016FH931% - A RATHEK -
A BRI B T A - FEE(E
SEEMBBEMEN - & T HHEEERE
FEHIMERIZZ S - RISV LR A 2 2
BEARS - AR FAVER(THZ
2012) - FCEHTAFAHERENEE - ALERIEHE
PREVRIRTERIE SRR SS ~ 2RSS By
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ScantleburyEidBaker (2007t R[22 5
o Al 7= EAYIR ST O - f5 RSB E HOE
B ARSI R 2 SR AT S BR UM 5H
ZRINARHE o DAESHER B RIEREE
2E FERNE - AAREVIFAERNIER
Z AR A [FI Y B2 S B A AR S LR 5
(Liu & Neuhaus, 2014) - RIEEHE FPERIZE=R
HIWTFE A 2 B A [E R S b R 2R
PRET M R 72 A R KA RE A R S R R B
HYE i - alll SRV EY & A R B e s T EH Y
JLE 2 28HI(cognitive) ~ $%BE(skill-based)
S B (affective) (&M i HY 2235 BT FH AT
VE Byl SR 52 Y 2585 (Kraiger, Ford, & Salas,
1993) o A7t = H HAMI B 465 EC B R
3 HOHPIE S BB H E A R R
ff(Haworth, Dale, & Plomin, 2010) o jAE A
RS E A - E Mg EEEEE
HRERRYRUAT © FRE A B S IR B
FriavEceE » BREEREESZEHEHEEN
XA R -

&S E A SRR s T B B B AR
PR HERE Y 4EE REAHBAE ST
BAREEMENEIMER - =25 - i
SEE  BIRM 0 2013) - REAIHIT S IERIE
M EE RS - ERERIF A AR BRI
wh o BRERIAHEERGREE - RIERE
B RS, - B ER G PR B2 R AERRAT
REEER - (H54: v DIRBI Bt 2252
#1(D. Gonzélez-Goémez, Jeong, Airado Rodriguez,
& Canada-Canada, 2016; McDonald & Smith,
2013) » Ry THEERE TS - 2R ERHEGERAEE
ARG THVIE BB E R AR - 4]
F¢ BTSRRI BB S h B2 B S
BHIERZESR - BIZ e s R R
HENRGETSH - BN BHse BRY - AH5E
AR HIBFE TR |

k=

— PR R SR - e
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FIRE 5 B 2

= EMERER R  E RRRA
BV B B ] 2

PO~ B I S RS
BRI E R 2

2l ~ SRR

R ENR AR PRI AR

—MIME G4 E AT R B4 6
SR SRR A RS + 1 204 A B A S R BA
i A BABE(EHE 2. > 2012 ;5 Nosek, Banaji,
& Greenwald, 2002) - [ R CE AR
[ EHY IEMEREEEL » BRI AR R
BFo—RER ST mMBEEEYHERE T
A2 MR BB F(NSF, 2016) - RS ~ &
EAEARFEERIAYRBAIEE 2SR - Buccheri,
Giirber#iBrithwiler (2011)$f %41 A [6] EE 5
HIWSE » S5FR 5 - LR EREER 7
TEA [FIAY B B R ISR 35845 - Velayutham,
AldridgeBiFraser (2012)+ %75 )\ F 4k
BANHENT RS - Z/AEHRELE
HERESE LB R s Py E HHH
BEET)  BIRZLRERS AT iR B A A R
NEB4A#HEESHEBEE T B R
(FHEE BB - Harwell (20000515
HIFE H 64 %1y 20 B2 A4 i m) DL E By U7 =
SEEME . AR - ' BT ER B
Zegria BIUEEY TR - RS ~ LWAELE
N EIZFH 2 E & KR T A Z 5 - Chen,
YangBiHsiao (2016) ¥ = oh =2 B SRIE 0
Fefe A BEE EAVELRE AR - M
EREENEE R GRS - RIRE
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ESEHIMAR (2010) 3¢ TR 2040 S SR ER A Bl F 4
AYRETHENE - A EER RN ERE
11 55 48 ZERE RIS BRI R B A R AVAE

7 E BRI R R ARAYIESE - 2RI TRAD
L M BB T ER QO EEE - 4
EEMERENAER  SFHARERERN
F 2B AR MREE SR - 1
2 R B2 228 F fh Bh 2 AR I A EL AT R YL
RE K X FF R E Y - AH BRI AT 2 B R R
FRRETT & UMy S8 et (Fredricks, Hofkens,
Wang, Mortenson, & Scott, 2018) °

R J71H > Felnhofer¥:(2014)i/57%
B AR AR E S ZE MRS RS
B1ZR3 o F. Gonzalez-Gomez, Guardiola, Martin
RodriguezEiMontero Alonso (2012)F5H 224+
RERVEEHRMERIMA TSR » L AR E
EHBHAE RIS REE - Rubio, Romero-
Zaliz, MafiosoEiide Madrid (2015)#1¥# REFES,
SRIZHYHER S S B AR HEAGETERE
5y b A SR AT A R R R ERY
E2E R o FalkBiiNeedham (2013)¥f/2 5 A}
B RRHERE ST - B RIER R
I EEREARENZR - McGill (2012)1F1#
N EIGEREN BN S ~ L4 1E
(e N2 EE A S T A S E =
o Gy RIAYRRTR SR - 55~ AR BRI
FRHEEE B AEA Fl G B AR -

Z DEAENERE R E A 2

PSR = DIEEE KL B2 g
AT R S B R ViR - IR EAR
DA ERE By FRGHYEEZ B E(D. Gonzélez-
Gomez et al., 2016; Hao, 2016; Sohrabi & Iraj,
2016) - ELA= B R B2 e B Y A
HIESETEEES - FIEHERFAZER
PRATEIER FBM B TR ~ SRR A

FE ~ R R AR - oI SRR T E S
Eil(Chang & Hwang, 2018; He, Holton, Farkas,
& Warschauer, 2016) - f£:RI2Z 2R - #H
& Lo B R E A S R R RsE - A
AE D [3% A B E SR S BRI H IR E S
#f] - Delen, LiewEdWillson (2014)f5H 45 82
R VS E BN B HRIGMA O )
Wik HE FEEWEE T - Bl EEAR
bR ERIT A BEENEN G E) > DY
IEEA: 5 F 2By EEH -

FI 2 2 — (8 AR = B B ER 1%
SREHYATHATREE - {i HE AT AR R A A Y B A
X o ARTFEAEE AR E AT RIEE
JiEFEIR (Lai & Hwang, 2016) - Thai, De
WeverfiValcke (2017) b Bl H = K HA
PR - BB B =R MBS )T A
B B E R BB E Y H IR
B RNEEEA ERZE - o] ZEEE
ENEERYIN R EAEZFEI K B
RRE o [EIHS 7 30 28 L A S Y R A - Bl
BEHEEREENNRA L RHAEEE
=R EERE T A TFRE JIHIERE (Chang &
Hwang, 2018; Zainuddin, 2018) » /D3¢ K £2
FHRFERCRERYEEE - 2RI 2 A AE BN A
IR RE S E R EA E YR - N ERIEA =
A R A2 BV ERE SRS - R RE SR
HYEHY ©

oIS ELE B REGENE RS
R gL ~ S5 R E R LA o R
ik TH  mFHEENES(Brown, Collins,
& Duguid, 1989) - HH#EEEE LIEEA: Kyrhu iy
S2EEX > MR ERE BT EE)
FELLEZFIR A2 HAVEE - pEHERRAIN
SEMAEER R RE T A~ F - Y
A g » Hp g St & SbAYHEEEARES -
BRIV DIREAE N S FY ~ PR R FES [T B
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A E LB e R R H AR
& ALEEHY 2 B (Rogoff, 1990) © Munir,
Baroutian, YoungEiCarter (2018)/R&5IR Gl A&
{E B R = AR S B2 A 1Y R I AR
MR EFRERYEEE - B TP A= DL
IR ERIES) - BEAS B AT
B R S B R ARV -

ZAEERP T EENERETEYE  #
P E] 5 B+ & SRR T L ER R AR R
Bi(Christensen, Knezek, & Tyler-Wood, 2014;
Fredricks, Hofkens, Wang, Mortenson, & Scott,
2018) - [FEEEHARE T - 5B~ LR
BRI & 2 B MY Y - B4 EYER
HABABEZENSS B - AmMARL
A S IE R Ll (situational interest) (Liu &
Neuhaus, 2014) - RotgansEZSchmidt (2014)F5
HEEEF TR g R B N R F Ze 8 = - 1
wEs HESE Bl - ¥R EREE NS - 5
AN SRS R FEEANMEE G
s BRI B LR -
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R E R N E A E P2 EEH S
HLBR SRR AE I e B M R B R A Rl A
EHIEEL(Chen et al., 2016; Kim, Kim, Khera,
& Getman, 2014; Kunter, Baumert, & Koller,
2007) - LinEdLin (2016)f5 S A FIERELHHY
BB AL & S RE - R E ERAY)
BT - o] AR FRET B8R EEE
B - KA BB R R B RE VR -
B2 38 Y B R A A B {1 A\ 22 1Y B S BR )
77 EERAE(E N EERFY AR EEE K TAF
15E R _E 9 E B Y A ff(Rotgans & Schmidt,
2014) - Krapp (2002);i B 2 77 i 3 {18 P
B o o3 B B 55 — B Fa] FH ANAE RIBLAR 3 38 6
B4 B - 7 22 I B P 2 4 Y 1 B
B S A -5 & ) I i A LR (personal
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JEEMEPEEZ > o3 Bl B (—) s IH BT R ~ ()
R bl ~ (=)t I A B ER ke (19)72
FCAE A SR~ 17 45 BB 1 ] s B AR HY R S
T (BRI E R AENEES]
ok R B o b ERE YR SE £ H (A B
T B AR B SR R B 1 5
B o i REF RN EEE R EHZERN
WYL R FTas 2 o EiEN ~ R B EE
QO016)IHFTIE tHsS &2 1 KBRS A
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2R PGSR B - AT B HE N Bl R B2
it o JEHIAERB IR LR T B LI EIFK
Bk BRHEEER  HNEEEENEE
WA IEHE - FFEHEEDNS - X
A & EHE 38 T E (Information Communication
Tool, ICT)HYIFHELERA AT A [E] - 115 5
B ] 2 e Ry {1 A BB S B SE LR - AH R E
HIBHZE KA B I T AR08 SR AE BOb Y 38 fe
(Abbiss, 2009; Anderson, Lankshear, Timms, &
Courtney, 2008; Hohlfeld, Ritzhaupt, & Barron,
2013; Sainz, & Eccles, 2012) °

KrappEiPrenzel (2011)F5 HHFHE2 BUERE T M4
A7 BV A FEIRTRFER S - AP ~ ¥
HRALESE » LAERERB AR E
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EES P AENER - A WY R
I HIAR 2 B A R RS RS - AR AY)
T3 HIAVRFE2 SR A A 2, - LiuBiiNeuhaus
(2014) TR B A (L FL)EHAEYERIE A #
EW =S BELE] > RIMA B4 SR
ith - Kafai, FieldsEiSearle (2014)1E 5 FEI&
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= HPEGRIBITE R » EERRR S LEN
B2 BN o FRpy B SCRRERET 0 53R -
224 R B SIS R Y 22 EUER & A P =
5o NEEZERPEE TSR E RS
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SETHERAE Y EL S B - ZA1fT Hohlfeld$(2013)
P13 S E (2 EL I N\ R AR R AR HIRIE SR > o
MTE IR 5 ~ e B E RN B RRA R ~
REFE R (PR E A2 5L - Chen®(2016)
WrgesE i EE S ~ ZAEMERE DA
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BEMAAR - 2R EEEREEREE
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B o PIERAE TR B RS [ R
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f~#i(modeling) ~ 54 (coaching) ~ EZL -
ffBH (articulation) ~ 7 & (reflection) Bl 23
(exploration){F ByELE VA5 | » BLUKIGRE
BBV TERA R EEERAIFR ] - 6{E 5D BR
EEMAIER - AT EGEERE TS B -

= WiEaRETIR

= AR BRI A ST n I RS B R
R (el e S BORE o MR A AR Y B2 IR (MR
EEFE > 2013) - BIFTEIREH2013426 HiLiK
SRR TR - sRAEE R L EH 201348
L - FERFY1EE > S HERRIE 2013429 F
HidLaT20%E - R 17 B E B E RN B AT
(201348 H14H) ~ FEWI(201359H4AH) »
BUERR (014 1 H 1T H) RIEFS R4 (201457
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(modeling) L > #EHEIAVEEMIILE LR FAGREHEEIE - Fe 45 8RR YouTube
W22 R R P R B = - Ao REE e FAEER RS -

{5 EEBEE) - DR TH REMRMEEA RIGRE O 2B REREE S R G6E

(coaching)  fEAVAREE [ - FRAERASERE RO - fRE24 5w B WIOEE R » IRl e ERS
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&L BN LB AR SRS Y s PR LR AR e ORI RE B AV i SRR TR A B R I RE B YRR

(scaffolding) Bl - BT ENRAEIR Y EEE B - WIER » BB ERER -
SR - R EA AR R ERERFGREE(VI31206GEC
WO RE > AR o G22) -

L PR A E R MR MM BT M BB AR A R G RE s ET ARG R IR FIF R E R

(articulation) &% ~ ¥ SCRIBEEEIE > IBIEROE BT AA(VI31206GEC
TE T 5| 25 82 AR Z 45 3t R 22 R G22) -
R~ R B AR R -

& FRERE bR H C AR AR KGR E B AR P bh it 4 Y 22 4 FE HH W i 4H Y =

(reflection)  FHREMEAFRI > FEHSAEM T KEBECHEE! - HHECHF B IERS
AR R R R - (V131206GEC_G4) o

Bx BEEA B REREE > A BAERKGRERETREN 24 E TIEREEIARS

(exploration) g AT B - WHIHEIE 5177 - AEHLYRIRE » EEREIEEEENT H

ARy i3t
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K2 BBEHBXRSDEXREBHIREER
B
DER RIE T EIAE D (Cronbach’s ofF)
6 A BB {7 R o A B 4 EBEHEANBHRNEEC AFED - 91
(B (A flE A B 4 HPCRERAEER SR E RS E R - 80
AT E e T o 4 BEAREEA - SESIRBAVERT] - 91
EETARR R AR 4 PHEE AR ENEY) - TR REIREY - 93
[EEAHBE R AR 4 RMHEEAREEERIEY)  HHEAEER - 91

FE > B—ENNERE - HorpElH
RE2{W sy BRI #5%— > A EHARHEE « K5
REIN ~ KIGREFGEE ~ BLL(B)&R ~ TReZ ~ HEE
#~ ATEEERH - SUBIEIH - EREE K =ME
F10flE 7330 - HIHEBIARE T A B (1
IIE] T SE iR (557 ERAREEE o (Rl
RO IREER D ERAVEE 586 » FREST
BRIVEER.89 » FRoRe4 IR B 85 BLAT A D
—HMEEE R -

(OEEMS

P RF2 38 F Krajcik, CzerniakEiiBerger
(2003) g BB RHEH HE H AYKnow-Want-How-
Learn (KWHL)RHE - H A KAREE EH o
MG~ WRREARRERAEN - HREREE
H o o FEA B2 LA 2 E I

x3  BBRBHENBERKWHLREL

1F Ry B AR R A 2 A SRR e 2 Y T L (b
5 > 2013) - WIS EMRIEZ PR ERGET—
B RS E R R HRRGR IR
K1~ BERE b SRR (e g IRy E MR Bk - S
eV g - KWHLERHS SIS HAR0RS -
LA GRE I FEAE L B EE L
FIGEIE - IRBSFE2 M 2 EE KI5 RE EHE) T
s B B RTRERR - FEIEH
BERHVEHNE » WHEENNEE - £2E
& B A i £ AR IR R 3 th 2 RE T
Ay 4wt > B B2 #05 B % 5 RSk
B AR S E A ARHS -

()B4 A48
K ARA I B T P LR 2
FREBPF HEEE FrRE - R R

EE G JEH  KWHLHE e IR
LORSERIEE0EE » FHE] T IREEER SRR © @ TR FOR K B ERIGRE SR AR -
P ERE R
2ARFERIEEREE - FHE] T IPLLERRIRUHIRE ? B TRESE FURE H BAEEERIGREHEHIRGE -
P ERER -
3AWRE(A ~ F - VAT E > BIRAENEEBIEE A H BAESRIGREREE B -
HiE 2
4 SERE RS AR 7 R T INEE SRR 7 RO K B2 BRI RE B ER T YRR S
RE K A -
SARSEHBCEHTERE ARG 2 Ry(T7EE 2 Gty L BB R IGRE A R -
6./ RIS SE S E A (TR R EE(E 2 TOR L BARAKIGREENZEE
THURBFE LT > ET SRR mEGHERMEN R w EAEBRIZRE R EIHIRGE -

WS ? (ErYsh > AR ))

FK:
7 (learn) ©

LB A5 (know) 5 W o B2 AR TN EEBEAE (want) 5 H ¢ BT B IEM 22 E (how) 5 L E24: T
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BEMLEMUAEELERTELE > B—E
HINEZE - BN A E M ERHRTEH -
AT B BRI RSRTCEGRIEZIAL -
FRE S B B E G 8y SRS 8 >
E BB EEFERG ML R REE R
JeE R EL i DU UL [EI AV AHS - 4Rt
—EMERE83.72% -

(R)ER R XD

PHEAHEEEHEN TAEERRE
Byt 7 B HE R4 v EURER
FERY T B RER M7 - BRIZ[E 8RB
it 5 e B ¢ T Wi 6 1Y 56 58 & 1) 28 F Rt
ffr(discourse analysis)ZR 53 HTE: 4= TN =
W GE R > 2003) o WFFEE IR B 5T R R
HZAFRRHEBAN NS B FEHFFEN
Ehug ¥R 5 M i e Ay 0 - ME R
e 3655 E M BRI 4R 5 77 SR 7 Ry B R
o B SREASE - B RTAE -
40 : 1140110GEC_S335E{E20144E1 510
HRHGRIZHESES33 B4 » IRRIEREE R
1131108GEC_TWangFmFBHEERE £ 2T
2013411 R E HITESE Y -

2% M TLTHEENELER @ &
B M T & EAVERET T o s KB
KRENE BRI O 408k - fRIB R
ik~ FORE BRI SC TR >
P EH - RES BB RV H P Rk
SHYHIEREES Z«(Miles & Huberman, 1994 5545
53 0 2006) o I ERFEHET R ERE R
WHER Y L3 - B R o A Y B R B SR AR

x4 AREEHENTEEXRRENDHTIS IV

s

FURE o SHE R ITINER > R E N E
= FARIERELIZEHTRUEE -

B~ WFZEREAR

AFPFLARIE AT SRR B R B 4
IIATERET 1R S 2 W ZE R RE R A Se & SR R B
wrr e

—  PEREARABHSHE

HEBENRE

PR E RS ER E VB TR AT > S
5~ AR B PEERE B R A B
R EIRIGRE A K5 SR A A
EBhik - o] REIEBERVEEE R HNE
LAENRE AR TR R IGRE A I
axat DAVIEDE o HAp I 204 S33HAERE Y
[OIfE T st %11 TiE 23 4 BLp 8 YouTube
SRR = 5 e B
5 B e g vt §es 2 5 8330 Ty
RIEBRLY VLA RBEE B A E
2o dek bl g F AEHT VLB
H2Z SR RG P IBE oy
(I140110GEC_S33)Hal A S A il AR HH
EE I A= LS (Rt SESE Y SURPNE )2 5
SR FHERES T 5 B EES R T
S12ER R AR R R B F R RE SRR -
WAES [BERFFOAVIEL - SRR ABEEA
RE(RAECRIPS LRI HE R -

SI2: % » - B iPiEgs k7

B ABfE S WG F P fg e F eIt
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BAPEAAS > B &> § R
§ ML E F MpLehL u o Rk
R 23 SBafE “

FHEE O E - g kR
FRBEYAGFNEERE R
B T Y A RS B
#

S23: 4 Fi 0 - BApH § AT
Y fg ¢

(1140110GEC_S23)

e H MG E = EEIV4E L8837 S25(0]
JE T F BB ¥k el ® ) (QI31223GEC_
S25): H A B K EE IE KI5 R HAVEEET »
BEHEERNBARCR URERE - #2
BIEHRIGEEN R - 2EHEEUE
HN AN AW IS34[OfE T X 7 h e ¥
(Q131223GEC_S34)Zfiit N EEHY T750 47t
BANER BB AT BERIGRIZ
FEZEE S R B BN A RIGRE R E &
R -

—BDEREREHE - AR
BERANEENENER

(MR YERARN B KEHNKG

BEEMIRR A A B AR

s [ B BRSO TH R AR B PR B AR
AEFZANFRS - BT T EARAESE ) BRAIYTH - H
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Abstract

This study aimed to measure the gender differences in cognition, skill, and individual
interest during the implementation of a flipped classroom teaching approach in a high school
technology course. A mixed methods approach was used to analyze collected data. Quantitative
data were collected using a course feedback sheet and learning interest questionnaire. Qualitative
data were collected using a learning questionnaire and student interviews. A total of 45 students
(14 females; 31 males) from one class on solar vehicles in a high school located in southern
Taiwan participated in this investigation. A nonparametric Mann-Whitney U analysis test showed
no significant gender difference in cognition and skill in learning solar vehicles. Additional
results from the same test, however, did show a significant gender difference for individual
interest in learning solar vehicles at the end of the course. The analysis of quadratic curve grow
model revealed that individual interest between female and male students first decreased and
then increased. The qualitative findings showed that female students were more interested in the
collaborative process during instruction, while male students were more interested in operating
the solar vehicle. Finally, flipped instruction of technology course taught students to apply their
cognition and skill in the experience of the practical operation of a solar vehicle. This study
suggests that the flipped instruction design in a high school technology course affects boys’ and
girls’ learning differently while providing a suitable learning environment.
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