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AREL ©

B2 o AIFRSE  ARCSEHMEERX » 183 s

RAREE  ARER
N

FEE &l B H SPGB R - BRI E s EE S i 2
HIERER » B DA % Tt » BRIP4 FT 2 AIRERYEEHE (Roblyer
& Edwards, 2000) & B L R BRI 537 8 & SRR B 2 78 QR
& » EiRFIERZZE (learning with computer) » DISOREFTHERE XA ATREM: -
PEAEA RN (Jonassen, 2000 ) » #H722] (electronic learning ) 58T
B LIBEE Byhuls (learner-centered ) » FFE 2L B H #2227 (self-regulated
learning ) » B BB B 225 (independent lifelong learner ) » #1401
A& (Rosenberg, 2001 ) » fEHA 2 ERVEREE - MR EERES) » &
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EZ LAV ERET - fR M EEEN - A2 IREIIHCER B (Giannakos
& Vlamos, 2013 ) » Mutula ~ Kalusopa > Moahi B Wamukoya ( 2006 ) F[1Johnston
(2010) WIBFFEsRHT » AT Z2ERER R &N ZE 2 (information literacy ) #(% » B
BB R EA B2 A RCR - ILAh - BEE = (flipped classroom) [F]E£5R
FHLVEEE Ryl - TR RIREE LOEE PR RH B 25 X (Chen,
Wang, Kinshuk, & Chen, 2014 ) « FEEE I OB RN K BRI » 15
B BETER E B MENE - BRI ~ SR 5SS ERTEZERYIER
= R SR A AR A AN TSR B PR A - AR T T
S o~ B o WseRiESERY FER A2 (Abeysekera & Dawson, 2015) » Datig il
Ruswick (2013) BBF5EEH - SEAIER E AR B EEE - RefE BRI
Al G RO R IR R FRER AR A T B B Sy A A 2 AL ) -

XEEAE L (constructivism ) KI5 - BISHERRIEAIERR - TEHEA
R EFEE T H - BRI RS T HEBERARE - ZahE 4= 8 228k
P B RAIERANEE - ZANEEA R A EENE - A T RLRAIRR ) B
EENGREE ~ oA~ HEAIBERE R (PEERIE ~ ARERTL ~ MRHERR » 2005) - 4
BRGNS AR AR L H R 2R H B - R ERIERANEEI DLE 5K
Ba Ry HLRE - (KIBL - BENNERE EH R AT » DIEBA B BRETEEINY 148 - I
DUERAE B S AR B Ry B FEECER N A FIDE BRI HIHRHE (von Glasersfeld,
1995) - [REE 22 (problem-based learning * f&ifH PBL ) HY%E B i AL AR RN
BEELN S - PBLIEADIH BRYBHRFENE BB - BRGFEE
HEIfRRRTE - R AR EE - BB BN E YRR RE B RE BN E
(Barrows, 1986) - [K|Itt, - PBL 525+ & H FH £ 25 (Dewey pragmatism ) BEEH1T)
o MG R EHE A FEIF ARG A R - SRR E B ESR
HIRTRE - FE R AR NSRS - HARBLS NG (Dewey, 1916) - 7%
WgesaH: A PBLIEE R B B2 BB H 6 B G B2 R E e PBL
RETER 2R BRI - fRA S (ARRELS - 2004 5 BEST5 » 2002 5 Cook &
Walsh, 2012; Ekhaml, 2001; Enger et al., 2002; Kenney, 2008; Macklin, 2001; Mun-
ro, 2006) o Hf* PBL BB RERF S A IRASTE A AV E B ik - 25T H#
1FEF L BIR K- 1 2 FF A1 B E F 5 BB B2 i S B s (bl ~ R
FEODEE - 2005 ;5 BEEIR ~ Z=HF 0 2013 ; Barrows, 1996; Duch, Groh, & Allen,
2001)

HAFTEHGHGEIEEE - 201443 -F 4238 % (The NMC Horizon Report) 15
H oo FEE RS 2 %4 (integration of online, hybrid, and
collaborative learning ) DSzt FEEEHE H 3535 52 (social media use in learning ) » [t
WA [ S R AR H e e e S 4 5 A 2R 8 (Johnson, Adams Becker, Estrada, &
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Freeman, 2014 ) - $xe5tHigH - FHEZ = F1E27E 5347 (learning analytics ) 52 5 <
BE IR B - EERVBEREGER - o - BIFEEEEE e b (Internation-
al Federation of Library Associations and Institutions [IFLA], 2014 ) £&H{/EHEEHE
BN A B B B S Ryl A AE SR R AVBASRE IR SR - T@ekaE I A2 e
HWEME IR E WMErEHEIEE - e - EilRE - KRR E S
FRE BRI (Lau, 2006 ) -

i ERml - HLERISEFHE A A BT - PBLELE
MR RV » R ABZAIR At - BEE - B EiR R a RN
B 5 VAR REAT B MHB SRR A e B AR BL B 3T SE - X1 » PBLAE
A R EBRIEERE RN E  EREBEE R - A H
HUEERRSEL - [KItL - ARWFSEEH PBL BAGEZR S Sl B Bl aE - 557
AT B 2 A B B WA B PO AR U B R B R 2 A R SR B R AR » KT
FEHIELLUN =IA ¢

(7E PBL &A1 32 22 Bl fi B AT B2 BR B b > B3 3% ARCS (attention »

relevance ~ confidence * satisfaction ) EZ27E BRI

(C)FREEH PBL @il A & AR B BR R B X B R SR B R AR -

CERIBIFTEAER - EHAEE A PBL LA G R MR ER 2 23 - [

RFEE T PBL BIHTHCERAE K -

I8 LeRTRE BT R v HE B A S ME R 7T S AT HE T E R R PBLAE 2

B% -

T SURRERSY

(~) PBL (P B R T

1.PBLHYER

IR L F BT AR R 1960 SEAURH - HIII =R BE 2 H B2 Howard
Barrows 7 AJEITEEEEE L (Barrows & Tamblyn, 1980 ) ° Barrows 25 4%
FHPBL (5 » B4 BRAERE 1B ph e B e SO R s ) E B R SRS - e S8R
HEMA KAEEERE - [ - BRI R EES SR E
BAEFRK - FEHECREREIRME - REEEBEEAERE (Barrows, 1996;
Barrows & Tamblyn, 1980) °

2.PBLBYER

i R 3 ) B T S i B R A 3 A R S R B R - E BB PRRR AT
R RE - FERSERTRIRESET TS - R IE AR R 1 R DL iR
(problem-solving process) 552 E B HHRIRIARRELEEE - [AINF » @ EEEAYR
REfR AR A2 B (Barrows, 1986) - PBLAZEIMEUE RAVEEE - FLEE Ry
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BAE AR RTRERY H AR AR RE A BN B A A - 1A @A B (3,
(Dewey, 1916) o FLEFEHL » FIEHENEE G - 240 A RKBLERIYE
BRIEES - fRHREETER - A Re A SOES AT B ERAYRES) - PBLI
JEH R —HHEERE - PBL AMKEGREATRYEUE H AR (educational objectives ) it
GRS - BT RIE (structuring of knowledge ) ~ AR H FEERT)
(development of effective self-directed learning skills ) 2 ( Barrows, 1986, 1996 ) °
[RItk » PBL A] DA F—FH#05 P23 (educational philosophy ) (BFEEIR ~ ZFE % -
2013) » AIDIHAREEEHER ~ BENIZEEG IR ~ JiksiE= (B
SRAERSEE » 2005) -

3. PBLEYHFE

Barrows (2002) 4347 PBLAYPH{E BSR4 « (1)ZBmasE st in 5 gk
[ (ill-structured problem ) » BXEFH AR H IR » 3E S ERTERI A
B SRR TR EY 5 QLIEBREE Rrh LI EE - BREE A
PR SRR AR - B ERERF A (stakeholder ) B FE T (Torp & Sage,
2002) 5 (3)#EE (tutor) B AT BB EETHNS 3 (guide) ~ (EHEH
(facilitator) - Z2EEATRZMAE KA (adult-adult) BIRIER + MIEBERYACREE
/% (parent-child) FIRHER 5 (4% a2 R B ERY A - Bmixatryi
AR B BEHR AR - BEEN RN AR SR A EEEH HEE
fBHHY -

4. PBLERFE ARG EY

PRAE B HOR 3 B T BE O E AT B i 15 B 7E 2 N LAE% &t (Barrows,
1986) » BIATMRBIEARA/ N ~ IRFEANFRIE L - DU T 2R PBLEGR &Y
PBL (PEJ&E » 2005) - PBLAYEERFRAZ AT LAST By ¢ (DELH BAERRYFTREZ B -
DU B EmR » BAhs BRSS9 s QEIBRARAEYIA T fERE -
BB NEBERTTEIGHE - TLIEREHRER I BRRE . QB EEH 28
(self-directed learning ) » S FIEMRE TERIRVIEE ~ o ATELERREEEE ; (4)
FEE/ INHB R AT ERE - B ARSI - SRR AR o RILE -
EEE3E (collaborative learning ) ;& PBLIRE EAYRF 1 (Barrows, 1996; Torp &
Sage, 2002) ; (5)/r FHIRT G A AHECR 5 0T ZIeREE =0 > nILIERAE
aF ~ A RPELELENEEE: (Torp & Sage,2002) -

FFBWTESOER TR - E AR BRI - /N (BB A ) B R
s Ze e B4 - BT S RENI R E R G S - B L FERRAIE R S
M - M2 ERMEEIOERE S - KON - 7R A Rl B g
T o SERNHZ AL =15, (co-construction of shared knowledge; Resnick,
Levine, & Teasley, 1991 ) » Z2E[4 Pluta ~ Richards Bl Mutnick (2013 ) ¥ & 1F2
B e e AT B Y E VS o R IRITER A Bk 82 B AR AR A Ry
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H A UE LI A ERVRE T (team competencies ) » [fi A& =& BEHER H1
PN E  RIEEE M EEER - BN DUKTEREEH A RIERE
TENZS - BE3E PBL AR E E B R R FITRAT » SIS FE B2
HEB) o KL - BUfAER > F REBERENGM - A BN G EERE 52
itk e

AR5 P ] R [ B R B R BN - 20108 1 Fo o PBLAYERTE RRFE B
IR ZEBHIRE - FEEERSEL - B4 DIBAW AR T ERE - $8/MER R
DEFRESTIA - HEFEERAIES > ARG - & HERE R R SRR -
PR B R RS R AR TS AYEGER o /IMHE AR TSR R o DU o A —
A FIBT RO, ~ AIERE ~ IEREM: - BB EYIE DU 2B bR AT RE
T o F=PEECR RS TIERER - IS BuE R R T AR - 21k
HEATE R E R B o fERR A e i B AR - MR T S AT REN AN R
R AR R L E RN - B R nlRERE R A i X RER B T
FEAELSRVERE - BEMEBETETS EHAE - 242 ARERSS -

HBEERFHNTE  PBLAEE B RAERAIES
( )

s N\ A
BEHE EHHE WRE
ARG S3HTIlE HEEE

s & EEME €D AR

GBI gk il EIRANIERS
M AR LR
S J

J \_ J \_
— S IEARE —
B1 mALeLEHEEY

B R A B ISR B FE S A AR Y B R o (R - AT
JEHRHLER R — A E IEREAESE - BIRERVECR G TR E EAR - SRR R ALE)
MIERETE0 - BER RIS AE AL T - FEHZItRT RS EE 2 TR - [
RpE R AR EHAE -

7 BFrat - PBLEYHYZ LARTE R EAYSHEIRES S - ISR E S E RS
EERE - EMEFEIFINE RS - HEE IR B ERIRE ) - M e B EE AR
INCAREEE e P I RIES - /INH A BA L L R0 - RS PBL R » 824
AL RERGIERE ST ~ MIERREDT ~ BEREESK S E2E R (Barrows,
1986, 2002; Savin-Baden & Major, 2004 ) -
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() EdASh PBL AT B2 E 15 L

1. B =E

N = BRI B BRI 5 R — SRR T AR B
=+ HAlK S PBL B = A HE R B2 sl B Teti Ry G R - =i = K
(2014) ZEBIPMEH =45 PBLAESIRAE PRS- B/ N2 B BLE AL - 5781 Chao
Chen i Chuang (2015) # CPBL ( collaborative problem based learning ) #{E2gh A
E R KRR H B S TR I E 2 WSS SRR A S W 2L
B RESIR A S R RE T ~ B EIEEA H A IEE ST o IRy e
FH#EZE (2014 ) DLZEH (cloud computing based ) a2 V15 » SEF] PBL FIFHEILL
EES - ETE RHEEEA S EERET - TPEIRYEFELELLE (2015) #5 G
PBL BdFli 5 = Y T AR PR B - ISR B R v DA PR B3 (AR TR
T 8 FH A B ER AR S AR PR Y R BRI BT 5+ {H PBLAYEREEER R
ERSER] - BEE DA - PEIBITHE - TR (2015) F5
MF& BRI N PBL YR = B - SRR L R A 8 ik i S RE S e
BN AR B - FIRFREEERTA: ~ /IMESTERE R « IR G
BEEE (2015) R PiEH == BE PBLAHRS & IR IR IR R85 405 » R4
R LB - ARAURSE AR R EMEER R R A AmER -

SEBIA TN Fielding ~ Maldonado Bl Murgu (2014 ) #3%% PBL 1M # =
BRI SRE Bt B BUR B R AT+ B LR E 5o B ERAE
FEFBIHTHERARRE - BINAY Thislethwaite (2014 ) 177 PBL FIFHESU = B0 Ak
HEEE BRI AR, - T Hack (2015) FRPLE S HFHE 20 (UK
Higher Education Academy ) FYIF9EaTEE » FFALTE S FEH IR HEth FUSE A PBL
FOFMEZ =2 ERAE T SE AT E MR EEE (bioethics ) FUERZERN - WFSEEs Bl & AR
Rl A BRSSP BRI SR A B A EL PR - BEAR R AR IS (E AV ERE B BF5E
HERAERT B G T - BRI R BE S -

2. BfuBE

15 S HUE YRR AR B V2 st B 5 H & AR Rl A PBL 0% (Baturay &
Bay, 2010; Gibbon & Currie, 2008; Savin-Baden & Wilkie, 2006; Tsai & Chiang,
2013) » HEHIATREMY I XLE M R I ER R ERE B ~ S K83 (higher-
order thinking) » DURBAEAERIE A » TFFE B MR RIEITEGEE - a5
EREBHEA SRS R (2010) DAIPBLEL A GG R EF - AR AR HITHE)
B EEITRNALERE o BT BB (L B2 T RE 0 AR A £ T 1Y 2 A I B B ok
SLIE o BEA-BE SR  Docherty ~ Hoy ~ Topp Bl Trinder (2005 ) LARGHH7#
H AR Ul PBL ARG 227 PBLIN 22 52 » WSR2 IR 20 PBL 24
HPBLAYGE RGN - A LRl ER 0/ MEET GRS E - Valaitis ~ Sword ~ Jones Bl
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Hodges (2005 ) &35t 2545 TH T PBL BUAS B H B IS B8 FRY R B A R 5e 4k
Rl Feise - WFTCRE R B AR 35 T 25 RS ] B FE A PR BR AN T 2RO A - i HAR
FEWIRA - MARES B » A TH RS RR A o Pt sl - R LB
WnER A BRI ARIRFREAIZZ R RRRS - nMKIEE CREREE - [H]
REERELE A - AAIAE R4 HEBENE G H R - B2 REER T
GrH EH T BRI ET TR BRI AT AR (Mattheos, Nattestad, Schittek, Attstrom,
2001 ) < 2R » # HEREREEL BN B g I PR - e B R R IR
FIEEAESEATIR - Lee (2004) HiZMEHANTREAME ~ BEAEMME - HENREGHE
JEJ 58 - ZENENEE PBLERE HALE G A RIS E T AT KA MG E
AR Bk R - AREE0RER A B eI e E 85 -

[EIERAY » K-12 B9BE R S 5 0E &R Rl A PBL#CER: » LIS Ky
B+ BEECZEEE RN (2013) RYRFSEHR M - B/ NI RS s ) B R 2 A A e
PREVERERSAIGREL - BEZE A 1 1 R RE S ) BB B B AR - S R AT
FMRERRE L R BN R - AR/ MEGTERR - B R (2004) BYF
FeRT » PBLEEEA BN R A B BRI EE RGN - TS ERE LML
MMER I ) HEE SRS - IRFEEEIERER (2009) B RN : B AR EL i 22
BEBZEV - Nt E T EiE A R E R - A IPBLEER
PRERE REMES TS AR A 5 AR S B AR T AR ) AR T AR
B A -

=~ WhyERG B E it

AWFFERE A RGRE G AEE - DUEE ST SR b T
HIERZE RobIFIR 52 - BRETE A PBL R A BB = A B (L 2R R R Al E A X
I EREEIRANER T Rl R B RAE

() ise SR sE T2
IR I E AL KRR B A A AR T el R = Bl | (2016) 0 103
AR IR 109 2848 - FEINIL 52 NEREHERE - TR
57 NEREAEEHE: - AR A9 TE AN ¢
1. MR HTTERE « B TEE (BB —1FH ) JeniimEdny - LARCSE£EH)
Hep =0 i 2 % (Chang & Chen, 2014, 2015) » A fts—E FieF
- TR ERTEEE - S5 954584 ( B IH49 A - MR 46 A)
HEMG - B4 87%  RMGEIEIEEIT « ()EARAE
£ QMRS ES ; Q2T EI - e ERERAMMER - 20 1H
BHIE > [FE (attention ) FE12E A A1-AS ~ FHEH (relevance ) IEEEJEHIR 1-
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R5 ~ {5/ (confidence ) $81Z/& H C1-C5 ~ e (satisfaction ) FEAZJE H] S1-
S5 © (4)VUREBHL ERIRE

2. BREEH# ¢ i LR o $rE A R AIPE R Pk BT
THIAI AR A © PREEHIRR B AE T 2 #HAET T PB L HUMHER A E B EHY
- FELGHEE I PBLAYEE LS  $iikhS R EHEIFFCHS LAY PBL 22

HFER

() ARCS By 3%

Keller (1987a, 1987b, 1987c) $EH} ARCS A E#EMR S, - SMHTER = 1T
WK - E SR A B B E AR VUL BRI 1 28 S - SRR
= (attention) * L2 R E IS | (perceptual arousal ) ~ RREAYHEESE (inquiry
arousal ) ~ ZAEME (variability ) » 285 " ZEZAZHHRE (relevance ) » T2 2 BAERE
IA] (goal orientation ) ~ FilA 2 EF EEETE K (motive matching ) ~ FH{EI: (famil-
iarity ) 55 =2RFE(E/0s (confidence ) » T-HE 222 UM (learning require-
ments ) ~ IE%Er (success opportunities ) » ¥ Z fEFK, (personal control ) o ZFPYEE
SAeTE (satisfaction) » FHESE H AR S (natural consequences ) ~ 1E[AlfG SR
(positive consequences ) ~ ¥EFRF/AIE (equity ) » Keller 583U EE F VY EE SRk S |
RLER B ENRE o GEBEEN R T E BEWIEA - heeE (BB —1FE) Z it
FECASHE R ALERRE ARCS U2 AR BB BRI (Chang & Chen, 2014,
2015) o [KIpL - ARWFFEEM LAFFCEER » FEE—2 78 PBL BT BRI ER
T ARCS #E(EREE » WF9RRER (B8 AT

HI @ B2 BaE0E T @t S22 " tHRREE , (A—>R)

H2 @ SR SEREE T R EE e T B OEE, (A—>C)

H3 @ B4 Z2BEERE T a2 e T WUeEE L (A—>S)

H4 : 220 2 EEGE TAHBREIE BB T 08, (R—C0)

H5 : BLA4: S2EAERAE T AHRHEIEE | &b T e B, (R—S)

H6 : B A 22 BaE00E TR LEN | g T e B, (C—>S)

B e BRI 2

AFFERHI AR I 2 sk (likert scale) TUBIRE Z FBRESR - B2EKE
HAEHTFFEAFEE T AEE L TREER L THE > TIEERE  FE
HEEIH - RFRE T 1 BESPZIEFAE D - SO REFREEE BN EE
Gl < TR ORI E S © AP BEEATER ~ AR ~ B0 ~ e » %%
SEIRIEREBAE 1 FTY -
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K1 RO RSHRAERAR

W EMERIES
Attention ¥ 5 [ B4 B LB AT T L
Relevance fHE e R H AR
Confidence 50> PV -2act S R )
Satisfaction Ji{i/g& it ) B AT T ) 1 RS

FRIIE ¢ Keller (1987a, 1987b, 1987¢)

() 55 B SN R R

AHFSELASPSS 22 HEFTEFRERES » #5E KMO (Kaiser-Meyer-Olkin ) HY
BEEETERSE - KMO=0.92 » B =0.000 » FERSCEATHETRIZZHT - K2
SIFTRE SR - HERSTEEA A AR SRR A & (cross-loading) & » T
AR % FERHEET TIRIZR 534 (Tabachnick & Fidell, 2007) « 215 2Fr%1 » Fr &
T RIFR AT BRI 0.60 » B RIAR IR B E RN 1 » MG AR R
86.34% » FRAEFMEHEAERZRUE (discriminant validity ) « AREFRAHEH
Z Cronbach’s a KR 0.8 » FREREGHE SEEIAE—2E -

k2 BRZAESMBLERAESIER

T AT BLEE I ,%E Pl ﬁg%&%ﬁ% )ﬁi Cronbach’s o
Attention 137,
Al PR LB AR 072 2.90 20.70 091
e W RE =]

A2 LIRS N A 2 B 0.83

RE > BB [FE T BN

A3RIE AR 7 b - 078

fes eI 27 LBl E T

Relevance fHEH

RIFEABTFERMAT KA 061 228 16.26 0.85
BEHE

R2 ZRAE N AF I BI-3RHA0M - 0.60

SH FH R AR O Tk

RIFENAGER » BICHAE 071

RIS E

Confidence {E/{»

ClIENAIES D - JH 082 280 1997 0.85
BT E

C2 B AR 2 - GBS 0.68

HERREE FHE

g;%ﬁflﬂﬁﬁﬁ% FAEFTERY 0.61

Satisfaction Jiii /&

S1Z2NARIER: - fATk—HER 080 145 10.34 0.83
A By T P SR

S2EEISEEIREIFFEES 0.63
SIPRFEMIER /T GERS TR 0.67

[FJER T B
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(1) FER s B AR

Fo VRGO RMEN R A A0, - DUBSERES [5EH C HIREE S
e i B2 BN & R R - WREERE AL SR MESE AN ~ MR IR BE
J3 0 AWFFEIR I PBL B R, - SEAIAETG{ERYPBL S - SEFRRIE HAR - BR
REER 1. 7 REARRE AN MR S B E R 2. 7 RNt &R

T EPHER 2R A R R 3. BN EERGRAEIRE ) 5 4. KSR
FE RS AV 2 5 R FERNAEE RGNS TR ERR A - SOSHEEER

T PR ;6. B R KB EEWEIE -

e fgi = bR PBL (blended PBL; Graham, 2006 ) » [ B2 7 B 2= i
A PBLYERRACAHETT 5 NEAERGR A Bl 1 2N R BB 2 = - PBLAE
M EHETT o BAHBAE HATUE PBLEETIRRIFISE Gatam TH - SREEH HEE
HCEEECE T AN SRR R B (R SRR BRI - 3R
2009) » FEEAFIARZHEIR AR KA SEA M - BE25 285 -
R IEARHERIER - T AR | SR B Rt =8 PBL 32 E R BT
B o ZHHE =0 55 EISAENGHALELESRE ~ 5 12 AR B P
RELUR 55 18 EEMERE DK o ARFFeLUE = PBL HUEZ A Rkl - MRS ATAEH
R T RS R R | SRR 2 EIRTE ~ oA R ~ $RIERTE -~ R
B~ AR o AR (REER) - BRI FHBREREN T 2EEEH  EE
BREIRIES | - AAAER SR o FIRFE AL F A2 ER AR T 25 H 5%
#ifl 0 SEEE H SURIIEEES - BB T - FfH4 B 10484 » FEPBL
TESEBAEREARNTER « MRS R T3 E RIS TERE S T EHIEVIR 1R
HLEIFEEEE - R EHREPBLEN S KAVHEHAIEE » Avery (2003) £ LL
HIHE (rubrics) fERFFREITIAZ — < Kt - ARFFCREAT b E2 HERYRE B
o RIS AHSE Y B B o BERAIMESy ¢ 1 SR AE R AR B AR TR
O~ BRI 5 2 SRISFREEE S S RIE KA ~ AEEERE 5 3. IR
FRERCLIER ~ HERREZIT SR - SR fE R i M E¥ » PBLA
EP BRER eI B 5e 2/ I > PIASEEAE » WAE R P E - SRR AR
W3 s - BANEEFEREE TRRE - B 5B E S D B Ay A
RIS AT FERR T RIS EIRE R R 240 - SR THIFEE A BREER - 3
o AT - TR B -

IIEHCER RIS A ARCS Bl » #5 LR A2 EIRE - DURA: Ryrh LAY IR
B A B L ERETTRN L TTEM AL - BAET |RLER AL EERAIHER &
71 0 ESR AP A HORARERE ARV - BERBET R R R AR E R
BB AR SR A B F RS AHRR Y - 2 R B T (B BRI R IR e
T o ERERAAE K ENTE N EERIIEEE - WL EE (BIAESE) - R
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&3 RAERE

2K 2 E 5 W
/INHRTEZE BARBE S HEEEERTHEM - Sl M
PBL/MHES -

bexeE SN @%@ﬁﬁ% PRE AR Z P E L St o fd

e/ VHOEE AU H s EETEH - /MRS - HR
et TR — RIS SRIFREE (GRIE ) - S5k 1% o
FHFEGE/ IV ZE AR - 2% - BRI A sy 2 e
A BRI AR LR
JARHR ERPR EH BB BT R AR - 20 R -
A EROR HlSER PBLYESE - [FIRFOE R ER ROk - 14
(H¥EFE) BT BAE TR BB bt - 25 BAE
2 IR R BERE B BOb DURCAS A BAE 53 R Al
YIENRER B (FRBCEE B AN IO SR IDI R B -
AR RIS - WORPITES BB - PSRRI S BN - IR
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Abstract

The purpose of this study was to integrating problem-based learning into the
innovative teaching, flipped classroom and blended e-learning environments,
in the general education digital materials “Information Literacy and
Ethics”to explore the learning motivation and learning outcomes. The study
applied ARCS motivation model as the quantitative indicators of an online
questionnaire, and in-depth interviews as the base of qualitative analysis. The
results indicated that ARCS model was valid in the two teaching methods.
The two teaching methods had their own advantages in learning outcomes;
therefore, the study concluded that the two methods were appropriate and
feasible innovative teaching method in Problem-based learning. Based on the
research results, the study proposed four key elements in promoting Problem-
based learning teaching in the information literacy innovative teaching: 1.
leadership; 2. self-regulated learning; 3. applying ARCS model into teaching
and learning; 4. a proper learning environment. The study initiated a new
innovative teaching model in Problem-based learning, that is, to integrate the
two teaching methods, and called it “blended flipped online instruction”. The
study believed that this blended teaching method should be a workable method
that could produce good learning outcomes.

Keywords: Problem-based learning, Innovative teaching, ARCS motivation
model, Flipped classroom, Blended learning, Information literacy

Introduction

Flipped learning is often referred to as an “inverted classroom”, where
students watch recorded video lectures at home and do their homework exercises
in school. Studies have shown that there is a lack of sufficient discussion of
digital learning platforms. Problem based learning (PBL) is strengthened by the
Constructivist approach. It is an instructional strategy that is organized around
the study and resolution of problems. Originally, PBL was used particularly
for traditional medical education. However, the importance and the effect on
students’ learning performance using PBL and learning via problem solving
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in technology-mediated PBL or using PBL in online environments have been
the subject of many higher education studies worldwide in recent years. PBL
encourages collaboration and reinforces real world skills and it is believed that
PBL enhances learning motivation and helps to achieve satisfactory learning
performance. Students are confronted with a real or simulated problem that is a
catalyst for the learning process. Students are transformed into active role players
with responsibilities to develop skills in problem solving, so learning becomes
reflective and involves a deep understanding of the materials.

This study validates the ARCS (Attention, Reference, Confidence,
Satisfaction) model for motivation in a flipped classroom and in an online learning
environment; analyzes student performance for the two innovative teaching
methods; proposes the key factors for a good PBL in an innovative teaching
environment and proposes a new PBL model that is most effective.

The PBL Model

The Information Literacy (IL) course for this study consisted of 3 PBL
coursework: Decision-making of Information Ethics, the Evaluation and
Verification of Network Information and Internet Addiction. Within the PBL
environment, the problem is a catalyst that initiates the learning process: 1.
students are introduced to an ill-structured problem that is related to their lives
to increase interest and motivation; 2. students analyze the problem to determine
what they know about the problem and conduct independent investigation of the
information needed to address the problem; 3. students analyze the problem and
identify action steps through collaboration; 4. students generate possible solutions
to the problem; 5. students consider the consequences of each solution and select
the most viable solution through metacognition.

The PBL process is supported by continuous reflection on the content
and the process. This is improved on an ongoing basis by inputs from multiple
sources and perspectives of assessment. The instructor acts as a facilitator and
introduces the problem that is related to students’ lives, in order to increase
interest and motivation. The instructor groups students and provides resources
to promote teamwork. The instructor observes the PBL process and supports the
group leaders to strengthen their leadership and stimulate effective collaborative
learning. The instructor also promotes self-regulated learning, in order to
stimulate critical reasoning and elaboration on the topics. The instructor assesses
the progress and designs the multiple evaluation scheme.

Research design

A total of 95 students (49 flipped and 46 online) were evaluated in the
general education Information Literacy and Ethics digital materials for higher
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education module that is a product of the Ministry of Education in Taiwan. An
ARCS-based online questionnaire used the first author’s previous research to
measure students’ perception of their motivation. In-depth interviews with group
leaders and group members were used to gather qualitative evidence, in order
to evaluate the PBL learning process. The questionnaire consisted of 20 items,
which were derived from the four constructs of the ARCS model. Each construct
is operationalized with five items, based on the subcomponents of ARCS model.
The questionnaire items are measured using a 5-point Likert-type scale, ranging
from 1 (strongly disagree) to 5 (strongly agree). A total of eight items (two in
each construct) were removed because they exhibited cross-loading for different
factors. Based on the first author’s previous research, the following hypotheses
are proposed:

H1: Attention has a positive direct effect on relevance.

H2: Attention has a positive direct effect on confidence.

H3: Attention has a positive direct effect on satisfaction.

H4: Relevance has a positive direct effect on confidence.

HS5: Relevance has a positive direct effect on satisfaction.

H6: Confidence has a positive direct effect on satisfaction.

Results and discussion

Validating the ARCS model

Regression analysis was performed to test the hypothesized relationships. The
factor loading for items meets the recommended threshold values of 0.60 (0.60~0.83).
A reliability coefficient was computed for each factor, in order to estimate the
reliability for each scale. All factors with a reliability coefficient of more than 0.8
(0.83~0.91) were considered to be acceptable in this study.

The R? value indicated that the coefficients in the ARCS model were generally
statistically significant. The model explained a substantial proportion (flipped
61% and online 55%) of the variance in relevance. The respective variances for
confidence and satisfaction were: flipped 64%, online 69% and flipped 76%, online
80%. The paths in the ARCS model, that is, Attention — Relevance — Confident —
Satisfaction, were all statistically significant (p-values between 0.001 and 0.01).

Furthermore, the independent-samples t-test also indicates that there is no
difference (p>.05) for the two groups on each factor.

Learning outcomes

1.Class participation and average scores

The results showed that the online group exhibits better engagement in
the class and better performance than the flipped group: the number of times
entering digital classroom times (flipped 426; online 815), the number of hours of
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reading (flipped 74:22:19; online 180:37:40), the number of pages read (flipped
974; online 1811) and average scores on the online exam (flipped 83.1; online
90.1). However, the flipped group exhibited higher average scores for the term
than the online group (flipped 81.7; online 78.5) as the online group had a lower
PBL coursework average score due to points deducted for late coursework
submission(flipped 81.7; online 78.9). Overall, the online group performed
better than the flipped group in terms of self-regulated learning and collaborative
learning that is required for PBL.

2.The PBL learning process

The study showed that both groups gained equal benefit, yet found that
online group had challenges which were easier to overcome than those of the
flipped group. The two groups all gave negative feedback in the questionnaire
on the theme of the ill-coordination of collaborative learning, using terms such as
free-rider or irresponsible group leader. Overall, the study demonstrates that
both models are viable for PBL IL courses.

Discussion and Conclusions

The IL courses in this study provide a student-centered and inquiry-
learning environment, which promotes a more general and pervasive extrinsic
orientation by allowing opportunities for self-directions and acknowledging
feelings about learning. This contrasts with the traditional, instructor-centered
learning environment. Students who exhibit goal-oriented extrinsic motivation
have a good chance of success if they have a strong belief in their capabilities and
make an effort which then increases the intrinsic motivation that is derived from
motivational instruction. Based on the results, four critical elements that increase
the effectiveness of PBL are proposed: 1. leadership; 2. self-regulated learning; 3.
the application of ARCS to teaching and learning; 4. a proper learning environment.

This study proposes that PBL should take account of institutional
requirements, course objectives, learning context and the characteristics of
learners. The study proposes a new innovative teaching method by integrating
both methods in a framework that is termed, “blended flipped online instruction”.
This provides a workable model that produces the best learning outcomes.
A instructor starts with flipped PBL, in order to establish leadership in the
group leaders and to encourage self-regulated learning by group members.
The instructor also supports the PBL process by providing a proper learning
environment that stimulates student engagement. The instructor monitors group
communication and provides timely feedback whenever it is required. Students
then continue to use PBL coursework with collaborative learning in an online
community at an individual learning pace, which increases the effectiveness of
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learning. This innovative blended teaching mode retains the benefits of flipped
PBL and online PBL and addresses the difficulties that each method presents.
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