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oRAERE T BREAEY
"BITIISEAS BRI L
BB ASR BRI

e

AT B A R BRET 5 35 A B A 2 A A T WE TR 5 A P 5 9o B 1 SRR o Y 22 i
5o o BHEENHBINE - P EEsE AR A SRR AYSE RIS R > I PRSI
A R Z BRI - FEVRE REERCN AR - RS EE R E R BRI
BRI R REFEARETI(FEIRAE ~ AR E SR TR S B SRR
B o WIFEs g B dbE P RER - 211065 10854 5 — ST IS I B (e fE 2 224 -
AUTFEER G A A AT S | SO AR SRS B (PR A R R Eh i - £ R EH
FREER > WHLATISUA A S8 T AL RERELE S KNS > MR B HIBTER A HURE
KSR - WS4 S 0R - H81.6% RIS BSOS (I R FEFPS B - 155
S A ZEHYEEREN - R ENERE MR E AR - TER AR T RS

BB 5 DUREREYHARE I (B ~ AL ENT ST g B SRERCR -

RARERA © AUIERIRL - ISR « AT - IS E - BEEEGK

=~ K

Fa HA (short-term) ZRAZ Y 82 B S 4L
ZEVEEE - ATRETR EH N SRR NS R4S 2
A KA TELE R (Moon, 2004) - LUK ERFE R AT
FOERE 4 T E5E (active learning)fi
J7(Houseknecht, Bachinski, Miller, White, &
Andrews, 2020) » E2 4 (S 77 0 HART N H )
R A R R AV RIS - A RO E R
BT EE(Moon) - ¥THY » H HH SRS 2 27 21
BRES > RIEASRENEENE - FBs]

ANEE - 8158 ~ RS EE R FEEE A
(Shaffer et al., 2010; Wenzel, 2006) - % F}
BRELEEESHE » ANRESHRAE
SEIr B P RS  ERERESEAEE
FME(White & Nitkin, 2014) ~ 5k E(Deckert,
Nestor, & DiLullo, 1998) K %[ 3 RE 7 8
i#(Ramos Goyette & DeLuca, 2007) - JiF}
. R - THEEEEE (Science, Technology,
Engineering, and Math, STEM)FY 84 & 2 B2 f5
A ABR FE R B R BB R 2 B A Y
SRR - EEICHEENEEER
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MEBEVERRIETROR - (AR IE R - &
Z e Al REME R BRI A - T HEE
FHYRIEE R BREH A FThy & (Maryland State
Department of Education, 2012) - iZfd )24
Ry LB AR T B Bh AR IR = JERT R
EEIEAVRE ) -

o HER AR 1Y SR AR A S8 L R
Ziok (interdisciplinarity)) Y £ 3 225 (Moon,
2004) » BT ES AT A T LR S 22
R A FE (Bicak & Bicak, 1990) -
DUR A (RIS E2 SR AR FE 4 PPy A 2 o it Y B fog
(Kosal, Lawrence, & Austin, 2010) - K[ >
5 Y B 48 B mT DUEE B B A 5 T A A A
FHESEERIAVER M - DR LA B2 R RY AR
EERE T2 e 22 E FF K (Brewer & Smith,
2011) < #THA - BERE BEF2 R B iR A IS
B FERE A TR R SR 4R g N R e
A [HIHH 5 E2°5 14 & (Bronet, Smith, Holland,
& Cramer, 2005; Shekhar & Borrego, 2017) »
Rl @RS (RS s E s MR - I
A~ REE R e E AR o SRR A AR
SIRER o A [F] SHIEHY R R BOR i e 1R
FECETRAVRRE(Newell, 2001) - F05 FAITIL
A ENAE - EUEEE BT L0
BRET o[ 4H A8 N e B B E e
g MR AR - SRR A A BT
M ~ S (EARF GRS R
HIfER T ZE » R By B CHYEEE & 3 (Takavol
& Reicherter, 2003) - JHhfEERE 7= AEH SR
TR - HEE - PR AR
(Albanese & Mitchell, 1993) -

Bl N BB B AT A AR HE B S B R
2 = A A G B ARSI T HhAY
FHEIEFRE ~ SR TEDIE - ik
HIERE e BB BB AR R - T E R
MEBEA - i/ AE BT T BRE 5 B R AR B Ry

ERH—EMBEHETTE - FAlE DTiERt
R b FRERVFE RS B FaR 2 - 2R
BENT -~ BERERZE  (EHROGRE
TEEB-EBFRBENR T EEBRS -
K 7ER LB IEE — AT KRR ATIERHS T
Ui Bt S > Z TR B CEEE /N
(40 - 123~ PEIE E 5[ Augmented Reality,
AR] ~ [EEFE B[ Virtual Reality, VR] ~ #75#
4 - BEEENERIER ARV EEH TR
BB R E RS RE NS - AT HAY R
T—EREGHERIEEE R S E T
& o WEHFH BE T A BRET S I8 A S AR B AR AR R
WE TR A IS 8 B (R AR AR TP Y B O 2 52
FHEBEZERNE -

Bl ~ SRRERES

— RIEREFEE

SIGE IR P Aa L E o T SRR AR
MEZUTERER - I REEFEH
HY N FERZ AR M IR B & Ry —RS T R4 7
(Klein, 1990) « F| T 19140 » T3S apFIAIEK
PRIE MR R BB R E 7 Ry S (R - PR
EIFEIHERS - AR SEE TR0 E
it DAORTF AN ATECHREAL o ZR1 > (R FERY
g~ BUA - EEARE M E AR —
BRAf#E L (Buchbinder et al., 2005) - Newell
(2001)F5 H 15 5 2 i % 48 e ] R vy 00 B 5
BE o BRI EE R NITT By o R IEIHER
$F 1T 755 75 22 25 {8 A1) 4 A BE B Y B RG - 20 4R
K 2SR BHIAIT AR R R Z Ry R4 - e
G SRR AR BRI B EHE
(reflective learning) (Haynes, 2002) » A HEHAXY
(e A2 A4 B AR [ 2 L BURE = BRI M - B S
A EIGEIR Y BB RE - HE IR = 2 B

(motivation) (Klein) °

B3 Y i S N S R R 7 R R Y AR
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& » Dewey (1997)3¢ Fy A A LR ERE A BB &
CEIENEE  REEHBREFREEANEEE
PebfEh - EfER MR B R
23 A (5% 5 (Bransford, Brown, & Cocking,
2000) = Kolb (1981)f74x M SRS FEAZ FE
Hebn B 5 (experiential learning theory) »
ZHimERPEREE - MREER  BE
BEIODZNZERRBR » 2 E el p A
it o Kolb (1984)i8 Fy i A B RAVEE /EEH
i B 22 (abstract conceptualization)
FE#E5ES (active experiment) ~ H 58 4K b
(concrete experience)d( 7 i Z<(reflective
observation)PU{[E [ EY » HRFER T HG Bnidi 8 K Al
VAR o SEME R ER R T EEE SR
# | (interdisciplinary hands-on learning) > 5%
R BT /H B R AR A JE RO & R ORAH A
TR AT B IR A BB T (learning by
doing) & [F TG B A B AR AL S - BB E
B HYERENI [ R L FERZ (Schwartz & Dunkin,
2000) - FEIFEE WSS ETT - BERG R
[E Y B2 4 2B - EREEAR TR AR A T
HY RIS Bl » P2 i R g R B E
JFEFE n b2 S B B 55 Y 2845 (Ryser, Halseth, &
Thien, 2009) -

R TR EARFHISEEHEEY -
B R B IIERTE - TIEYj80HE:E - H
Ay AR R R P F (i — 23 L E2 S E) -
e HE2 A Aa bR B PR A [R] SHIS Y AT (Bronet
et al., 2005) - #TH - FZE PRSI E
SECEEABLEE - g X8YE - BRE
H (experiential learning) M1 & {FERE iR
BT RICBEANEEEE » BEEEEAR
FETR R 2 B JR LR Y 5 - AR
BIHYEGEE(Kolb, 1984) - Aalg i 2R (T{TRE
P2 A ARGERAYIEE) - IR A B FFEEMT
FesHl > A - B B BB R 1
B~ BER/NANIRGEE T 2R RS

Y5 F(Svinicki & McKeachie, 2011) - f&
BB 55— U7 T /2 VG 0 3 R L 22 3 S v o M
P > Eyler (2009)5% Fyff 22477 At & YRS 55
RS (PR & E E) o B
fiEtt SR R T -

— BB ENRERET
FRIZEBronet<£(2005) ¥ 4= B TSI EE itk
STIH TR RS - SR EEANA D
Ry WAE > — SRR e TR SRR ER (A0 L
TREY) > 55— I 5 2R B B S A (A
STECESREN) > WERR TR ES - it
AR S AY AR BRI - toRAE
7S 7 i A e 28 U ok A S AL AT R B g 1
I AE R g 1 A ) 28 2 2 Y B SR TR A
AE o By TSRIEERHEASOM - BEREGE
Bh NIRRT - B A R
B IED S S s R b > E A TR
B g AR RS 2 YR~ R
AR RE TR B R AT R R 2 - (R R
52 SRR AV ke B e R 1 &
[ e8 # (Bronet et al.) » 32 EEER T BRI
ARG T -

TR R - SRR Rt R EE
FRAENRASE - HAT " 5287 ) (impact) 25T
SN LIRSS HAR - HEARL IR SR
RRES RIS RN B RE » R AE E R 3%
AARRAVEEE - FRRIRBERAENEE - B E
T AR (Moon, 2001) - FRIZEE/E
F—EH RN R R E BN TR - H
ST IR AT B B R E RS TS
HE SRR BAR T MRV R > BB H SRR
A~ FE - SRENE RIEE R K EFERAER
R - BERRAERESH RS
HIFEREIHYRYY - B0 E B AR RE S i
=15 (Moon, 2001; White & Nitkin, 2014) -
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—MRIM S @ SRZEE RS HIENER - H
FREMREEE MR EN - RABEZFEE
HS R A2 2 (Moon, 2004)

EI 5 B ERAE B At AT A A A A
A BEEGELE (White & Nitkin, 2014) ~ fRHE
i E 2735 (problem-based learning) (Buchbinder
et al., 2005) ~ 5 :H2 3% (discussion-based
learning) (Hanson & Stultz, 2015) % [z 23
(Moon, 2004)55 » & 224 B EHEH AT
B o Horba B B2 i H 00 E A R HH S 0
HIESRIE R LAFY;(Moon) » ZRIZ (K fEKolb
(1984 VRS i H MimaRa T ES) - BiASE
HaE  (—)HEAEMENERER - (TR
HITZEL ~ (ERERHVEERE R B4R ~ ()i
BIFEA R (TOFmE R FE AL EIEEE - sRI2Y)
H > FEREEN S B A R R R
g SORAR - FEiRE SRR E A RS
o 3 P E2 R R B o 2 A R - %
RIRELE E e AR s I E [ - fEsRE b
HCER1R AP EAT (BB B0 S LB A G F 2
o R AN HERER - wiE - 25
(ER)ERes s tHRTERE - R EORGAHE
AR En o M ZRED - [FIE B R AE T
% > HRREREREIE - RKENEETIIAS
& (Bronet et al., 2005) - S fHEHIEZAVERIE
HEt REIAEERENZ L - R EHE
FERES IR - 7 RE PR A E 75 Y

BB -

—  EHESEFEERRCEE
ENES
(MBS EFINEE K
B2 R R FIET B AR B R R AV FE AR
&+ WH(cognition) ~ TEE ~ FAE AT RIX
ST 2 TH H (Bloom, 1956; Marzano, 2001) »
HHVEZETEEEZE mErnl e - K24

Wi B BV EE R - WAE R B R
IUEA{cHE (Guay, Ratelle, & Chanal, 2008) -
A B8 I8 AF Y R AS ARG 2 U TR 5
Tt a2 A Y B R » (ERR AT R £/
BloomysR RIHIR A H IR L sHE 2482 H
HIPRHRIRE TS - 3% 34 i o8 3 S0 A1 R A A i 18 4
FEMEFS RS - HAY R (R LR AR R MBS
P 5aYH1E%  AndersonEiKrathwohl (2001)
&7 T BloomyH & » 1K 80 51 /< P iz 5 22
K+ 1ECIE(remember) © fE & HHECIE HHREUH
BRI, © 2.1 (understand) * {EEERN A
BE RS » WS T ER T A KBS 4K 3.
F (apply) © {5 A2 7 RIsS SR T 7F 2E g
M 5 4.77 M7 (analyze) © KRR 3 o3 A
[l WAk H R A 2 T R RS 4SRRI RR T
5.5 # (evaluate) © AR AR AE RO AE AR HAEY
J26.8l{E (create) : FIHEARY TR AIEH R
BfFan o PR —(E 5 5 B BIhRE MRV ELHS -
BloomgP Fs A 4H 4% ~ A BHBH 14 AY A1 38 AH 7
FE R M BN MR B R 5 B S 5 B2 R I
W BT —ERE T S B RIK
HIERIERG » B4 RMEPIMEEEEANETH
St FHEFHEE R PR R T
(Crowe, Dirks, & Wenderoth, 2008) » 45 HI[EAF
PSRV B ST SRV IR - 4HER
v B P e R e R REL Y AR B ER AR
F 88 B BRI AR AS - e S BRI [a] FE At ALY
& (Buchbinder et al., 2005) » 12 LLE B FRfE
RHIEHEER AR Y = B IR AR e

BEAN - FEHAES SCE 1R 14 A S IH E Y
BFERRE - B9 B FMAEEEENK
Ly o B ARTER H A Kolb (198 1)AVAG EEt
B o P KRR EE - EiRAE B
BEEZEE  KHEFEN R EMN RS
HoF K B A B RT3 Y 28 72 (Healey & Jenkins,
2000) - HEm LR E2E AR o) R PUFSEL - 1.5
RaaCEy - DUE AR ETEY > B0RE
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—ERRERE T - WATEBENASEYE
SRFNATESZ - 2. B EE - DLE IR IRIFETT
B2EH > HREJ KL EER o i T B
fe L B REN ANEY) - 3R ¢ BT
Rl IE 27 i {7 A 2% A BRI S B &
b fRiF BB E A EERESER - L=RKE
BEHIENER - 4. X5 « mLl EEE
1TEE - (CEE S TRE SR R A 5%
BRANHIA 2% ~ AT ENTTENIZ P (Kolb) -
KolbFy 3 i B iR 5 o S B 22 ke T &g iy
EHM: > BuchbinderZ:(2005) » L Kz Godman
BiKingma (2013)fYh5E B3 - 1R HIERE
rpoE B A R AR 7y S N EURE - EE ARA N BG
HAEERIERL - R A A S EIEE - I
IR AR R 2L - Moon (2004)Flj5%
A 22 A BE 7 B B B B B TR Rt 2 R Pl
B2 HIRERE A E— D AV ie i - RoRMIEK
HEEE AR EER NS - R EEEFP
RS AIHER » AT IER P E R -

HX > G/EREM R (collaborative
problem solving) (Organisation for Economic
Co-operation and Development [OECD], 2012,
2015) 2 E ME A AR BRE T - EARE
HERER R R EE - pERE(E > HEER
AR T O AE S - DA SRR
RELRR R o ' R R AR R T A U B R 2
Ry RSB R - REE - 5t E
BT ~ BEPEBLIE  DAR=KRAE K A
O EfE -~ EUIAEEA R ET R R R E R A
H)(OECD) ° L AE ) 1T 4H 4% 5 1 (58] ¢ g 4
FEM R 2 FIEA > Bl e s 2R A
am > B = 5oy TE1F(Godman & Kingma,
2013) 55 HAERAE K AR O .26 LU/ NG 5
HABEEAERE ~ IS G FEE > HE
b 9E S B B2 A 22 B/ NI PSS 5 & Y 4 B
ESElF - i BRI AN - B
14 e ) B2 1 4 Bt R /D IR T R AR B

HOBEENFRY:  EHEEREEEEEE
AVEREE ST = H OB F(Pomeroy & Philp,
1994) » E S EEA B2 AE R R4 B F iR
FEHE o

B21% » F518EE ) (interdisciplinary capability)
B ERE - ZEER R E H T
B IR R A = DA ZE A RE RSP I B
Bl 52 ~ fi i RE B RN 77 i (B oix
Mansilla & Duraising, 2007) o o &8 a2
B Rt aEAE vh g HURE R 2R R -
gt FAE - RS R 2 M (Newell,
2001) - —fZIME @ BSIREE LS RIE ~ 12
AE MRS = (&4 & AYAH . F F (Andersson &
Andersson, 2006) - T HI#; | 2fEERAE
SHEFTEISRY IR EE AR - H AR A
FVIMERSERIZ ORI A 2 AR
PReRE ) R E BN [E B SH I B B
REJT W : EE - TR - Z - HEEHCH
HIFE > DUSCREAS Eo A B A 1B RAVRE
TREE ) BRES24AEEEADRECHE
SRR ] b —(E <A Y B FH (Andersson &
Andersson) o (Rl - KIERFIFLRE A FAER I E
BEARAONEE T4 - BRI EPSIEAE 1%
UIAERE - BEE RSN R E B A et E R &
% et g %R -

(D) ERER BT X

o HAES S (R R A2 2 DABR e F 2 1
Ry W5 ez T A B R [E 5 e
A (EEFEANL) » BERRRZE A A
(Cortright, Lujan, Blumberg, Cox, & DiCarlo,
2013)52 %8 - (N RS2 E B I 2 BEaR - BE4E
AR EEA o mEERD R BEAEHEEN
BHVEERE A E - IR A2 gk
(Ryan & Deci, 2006) » it H FilE zm(self-
determination theory)yHEE ~ > SEFFE
% (autonomous motivation)F R @
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A AAE B R AR A HAR - e 4%
TRV BT A - 2 » BRI DU SRR
t -~ RIFSE T R - B BN (N
H B EINYMEE N E#% (extrinsic informational
motivation) » EEGENEEEE ] HiE 2
PR EFE MG (Ryan & Deci) - FHEL
BB (2010) 28 5 HF R E EEHTTA
B PR A A BER BRI S - REBAAE
BT Ry ~ MRS BB AR Z B H E 1%
ERHVIERIZE - DURCZ EISMEE SREN %R
A BE 79[ EREARIEREH
FEHRREHYE B - Cortright S5 H 2%
B B ¥ A B RV =T 0 L NAEE)
7 HEEMRE MR IEEE AE 0V R E A 5aT iR ig -
FETE G BRI RE R A T EERE - E
BE R E BN EE - BEE R R

BB NIRRT GBI -

(O)EBHE TR BB MRS E S

RN AE

EEEE RS B RIS TR
EE R AR AR
A T 8 PR 1 5 T 52 B 28335 (Shekhar
& Borrego, 2017) » HATi 7 5 A S
B {157 R 3 1 T T P
ST BB A SR (S EL B (R L B
B > WS AT - EIRATE -
HTEREE R PO RS SRS £33 R (Buchbinder
et al., 2005) - {ESTEMELRIFIZE T » HF I
TR bt B 5 R B
S B 2 M SRR R B L
CHE A S R BRI
B T 9 B R % (Houseknecht
et al., 2020) - SEHTRIRIVAIRIFI S 3 0
BT B2 E R B E (Handadi &
Sumarmin, 2019) » i EEELET £ LA
A4 1 R R B RO HE T - (Houseknecht

et al.; Shekhar & Borrego) ° L4} » Buchbinder
ERBLE BT B F B E R RIS L IEY;
oo ARGt —(E E BB G R A E
AR ME - BATEBREEREE S
KAV A - 75 B 8 T 50k F0 3% L
Ry PCRE - HETT B H FRAE T K S AR T
(Bronet et al., 2005) » tEEfF S AT E X & &)
B G & ERESI(Pomeroy & Philp, 1994) - §&
0 e F B S A T i EE A Ay A
RR - B ER R 4SS )T IE A (structural
equation modeling) » [K[3% 572 AT AT A 8 7 [
B A — (A T at DUR D32 - 3
B FE B E S/ IV A R R B P AL TR &
(bootstrapping) Y4 7 1 AL il F PR AKAY H.
P R B RESUR (MacKinnon, 2008) » 3% A
B RE O BC e Y & S B > A5/ NEEASHH
Fe A E BT A -

(TU)E2E WA (initial ability)AE I TEHTFTAE
AR AT
BERNEZEMESZEETRNE
& REEWNGE TAEH G — [ HHERZER
(Handadi & Sumarmin, 2019) » E=52 44
BEREERNAR - S EFHE IR
R RE R - OB H NS R KRR
Pt AR 2R AR VI AG RE T 1F Ry B EE A EE B -
FE#EHandadi B SumarminfV i 5E S8 B 522 4R HL
H SRR FREAHRA N WMGRE T - H FE
A SR FUHY A =7 B R B Y B R B - i
TTE BTN H% B EL W 4aRE T A JT4s
RVTE - F 7 Ense s imiE =0 A [
BRRGHVIE D) - ZERH S BFARAE B T 1R
(multiple-group structural equation modeling)#f
o B G A = B 2 OB} Y JE O A2 (Marsh
& Grayson, 1990) - ‘E g [FHFdG a1 FEH A
Hh 2% {18 588 T R AU TR 6 1 - LR R 52 T A A
AR 2 P BRI R M AV R 2 AN 4
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B 5 A S B B S Y BB M (Marsh &
Grayson) « Z5HFgCE0kL B/ Mg + RS
PR A0 2 BE AL R R BB B
IR E 3 R B R (MacK innon, 2008) -

PO ~ B3t H RVEE R 8
P R IS S B (R B S
BE A UL, AR S B e A S R
12 BB I SR A SR
PRI (R TR A RIS B - B
PERIES UL ROR S L AT SR © £ BT
REVEROK(E © AR - B
BT SRR 2 R - Bk B
BB BRI SR E R o 1)
R0 DR MR IS « AR
FAT P
SR LB R B I - SRR
PR -
(—) 2 B TR 0 B 1 SRR B (0 50 S
PRSI A1 2
(BB RA 2k TSR - B2
RS AR ?
(5) T B8 R 1 BB R 5 B ]
PP 2
(PR BERE DS ~ A 3R 1
R R SRR 7

2 - Pt

— Eﬁﬁ%ﬂ&%@ﬁﬂﬁ%ﬁ%f’ﬁ%ﬁ%%&

Hi B E B AR M - AriEMEE Al
MEEIRT SR RER - BRIZSEERATE ~ AHr ~ AliE
EHRER - BTN RURES 5 2 Bl i

FHBLR R - Ry TR TSI L i 445

B A PSR G - ERRCAIIE 13 (E S Az
il e ERENE 2R > BREEE (FRRE
TRt IO ~ SIEILAN ~ B G R EE
ZHEE o ZERIEIR 201 TEEHEEN - REERAEE] 5
R E<ESE > & ¢ EEEAIE - I EE R
BEESD - EE A PR B RS - I
AR AE (R - B8 FIE N AR E
(s > R TSR IS E (R ATIE MR
B HRAG IR 1 71 B A [F) BB R A AH R
N > BEETEEIBE I - SRIEHE - 2
MEke ~ SRARTEE - IR > RO BT H SR
HER B A o WEEHEA(E S N
J\ALEREREY ~ il R RERZENER
PEHYERIZ B IS © EEHERITEVR360 ~ 3D
BEREAS ~ PRI RHAE - BERAK
TEES I (E R (PR A AR R 22 ~ /Nl S
HIFHEE - ¥ RS TefE A > #F
HEAGRE 2B - Glim - BIF - FEENEA
G&D -

e B AR R PR BTG TR N E
R HIENAEE - BB RS ERAI%
AR EIEER A > HEE AN BB L AL
TTHEMREERY - S P ER AT AR I R A A Ja
RSB G 2 ERREE - RIS I
HFERIE B9/ NRF0.552 7 B8/ N 1 8253 2 i
R EERTE - SR A E A AT
PEEIRZ OB I RETF R B G - 4 ¢ 1%
a8 NHYERE N Z FyLocobotELBERffy © Python
FiRBGIE ] A2 AR5 » VR360EI{E Rs360E
525 BUE - IR B E] - SRR B R K
Fp Fol U Mlad he sl s e ~ AR BCE B - DA
FetamE it - SFE750 FF - B
BAE SRR 4T 1560 ~ 80% - 3Rt £ Bl I H Bk
JE 520 ~ 40% - HEYIASE B4 B 1G5 I A
REHIEM S - BIFREE ~ SIERERR K
ESIRAE ST -
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B FalFEd) A FRE o Rt =L Tl o SHTERMENY « [ FHsEE NS LW
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) HEER - EEEE SRR EE 14 CMEEL BB B o WHEIEENE |Gy AT O R Y W Y
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— MREREKERNRENRE

WFE 52 R LA — P 12 K 221064108
B RS — B AR R MY 68 P fE HHES I B 1R R
12 o HIRERIE RN EMABE - TR A B G
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R GIE R (B REA LA - PFFTE4TA S
B4 130 N ~ REHA28N) o fyifi— D IR
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B ZA(C = 10.84 0 p < .001) » EHAARE
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EPNINMEB PR ERS - B 52 AR R
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e R B - (F Roif) B BLER AR T 1T 1 SR
RHIBR S RE - EH A TR R R SR
SRUE ? o BETREOREAE RSN SRR AR IE
FERE &R > B eSS EEEE T
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HEMEIE » DIERGRER 2T - & &1L 4w
BT - HHW LSS A BB BT 4R% T
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HE R PTIEFFAIAE S (Marzano, 2001) - £RH
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¢ (S24); TR RED kAR F Y 5lh
Bk E o ASTp e dvh e B (S05) o B

# B 81.60%M B 4 2 B SIS I B (R 22
1R - SZH HH RE T A o FH R A A R s =
FAE - WTFEIEIRFE R 5 i e B B S I8 AR K
REEEBRIBA S REERENAER
TR A SR BN R B R A Y SR R S R P PR
BEERWF = 1.16 > p > .05) » FoRal IZEE
PEEZ/KSAAHAT -

- REENEERTE

FA RS AR Z A S ETHN R E
GERBURIIREREEZR(=-127~082"p
> .05 > Cohen’s d =-0.27 ~ 0.05) » FRMFEE
AR H O TEEE IR,

3 SRAEREFSERBI RS D EC
ESIE (n = 63) KZE(n=24) Eat(V=287)
FOFIFE B EL KE Horkh KE Horkh RE Btk
PR — I3k 13 20.60 3 12.50 16 18.40
PESEL — R 23 36.50 8 33.33 31 35.60
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=4 . BiYAE RARESEIBOINRTE
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HEERENE
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TEEEE
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4 SIS RIS L 63 222 (0.77) 24 2.42 (0.72) -1.07 29 -0.27

5. 8T 128 3.86 (0.83) 28 3.97 (1.00) -0.64 53 -0.12

6. & ERIREm - 126 3.42 (1.08) 28 3.57 (1.10) -0.66 51 -0.14

7 BEIRAE 127 3.89 (0.89) 28 4.10 (0.85) -0.15 25 -0.24
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MR &8 T R At B BE SR B 2 &
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FiMplus 7.0 (Muthén & Muthén, 2012) » Fi%l
HECTEEEELFE - RMSEA ~ CFIKSRMR » &
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R NC S 0] #5325 (McDonald & Ho, 2002) -
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IEARRA(r = .20 ~ .72 > p < .05) > FIREFSI
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7> p<.01>CFI=.99 » RMSEA =.05 - SRMR
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= .57 > p <.001) o FEHEEE IE A TROAE i
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PR FHCEE A B R 2,000 20K HL95 % HI{E 48
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EEM A P YR RESUR - SSREURE £
PEEhA 1 TR EE R B Ti(b = 32 p <
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P IERE
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B LFTT » Bt 6 B IE T 8
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ERRENT
LE E VS 158
2HMERERENE 158

3.63(0.87) -0.51  0.02
2.55(0.80) 0.66  0.57

TEEE

3. FEEY 150  4.17 (0.63) -0.74 120
AEUIESTEISEY 87 228(0.76) -0.51  -1.08
5. 8T 156 3.88(0.86) -0.64 0.41
6. SERTREfR 154 3.45(1.08) -0.59 -0.10
7. BEIAE 155  3.92(0.88) -0.76  0.50

607 687" 85 747 497 67T

397 1 46" 43 517 22 43
53 151 -37 817 35 687
32 .14 45 1 0 0 42
547 297 67 310 1 547 84
3677 317 457 497 57T 46"

55720 637 44 27 567 1

FE 0 LAERERERL A TSR ~ 5 EARE -
2.°p<.05,"p<.01, " p<.001 ¢
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BEJI(B = .67 > p < .001) 5 AMEE RENFEIE )
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p < .01) o REERH FEBIHIE = TN X
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IEETI(b = 42 > p < .001) ; IMEEEIRE
WS FEHELY BB Fi(b = .28 > p < .001)
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2 p<.05 "p<.01,p<.001 -
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Abstract

The objective of this research is to understand the differences in learning effectiveness
between students in interdisciplinary studies and major degree programs when participating
in the short-term advanced technology interdisciplinary hands-on courses, and the factors that
contributed to these differences. Interviews provided insight into the cognitive development
characteristics and the differences in course selection motivation, active learning, and learning
effectiveness among them. The mediation effect of active learning on course selection motivation
and learning outcomes, and whether the initial abilities of students had a moderation effect on
the proposed models were also investigated. Participants were selected to join the short-term
interdisciplinary hands-on courses in the first semester of 106, 107, and 108 academic year in a
university located in a northern district of Taiwan. Investigators recruited 158 students to fill out
a survey that had them respond to items that investigated their course selection motivation, active
learning, and learning skills. Through interviews, 87 students described their gains and dilemmas
in studying by judging their cognitive developmental. After students took part in the courses,
81.6% of the students were found to have an understanding of their own cognitive developmental.
No significant differences were found in course selection motivation, active learning, and learning
outcomes between students in interdisciplinary studies and major degree programs. Further
results indicate that active learning mediated the relationship between course selection motivation
and learning effectiveness, while initial abilities of both interdisciplinary and major students had
a moderation effect on the proposed models.
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Practice, Learning Outcomes
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