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= cuidb
=0 ﬁ HE=

B T AR 2B E - A BN E FE R s B REE
HiE COREAAMHAINEESZRES)) - BTN 2 R S
ZE (inverted classroom ) (Bergmann & Sams, 2012; Strayer, 2012 ) =&l
e (flipped learning ) ( Hamdan, McKnight, McKnight, & Arfstrom,
2013a, 2013b) - fEJE AbeysekeraliiDawson (2015 ) HEEEZE =T E F
AIEFE = EIEEL « SRAITEY - SREDEEINEREES) - 2EELHS
BERAITHE G E) - Sepll LERATHYEES - EEREVEET - EEE XD
HAVEE 5 (active learning methods ) » {1 EZE o] ~ B E HEH
% SBUNASEES) - REEERRANIEE ) o B B Al el
SIEERHAE © ik - EEER ARG IE I R E R E T
B R R (S RIS (S A - U
HEIRAI B EIING - FHEERERE HIET4RE - il
e A = g RV -

JE N BEENT » FRMEIREAE B TERmITEY » SRR ERE P&k
LUV RS PR H R A 8 - X THEESR (i - &5
2019) - gkdlAkcayirBiiAkeayir (2018) 5 - FEENEEZ = g1 ¥ 22
AR E 2 NBLERE 2 Sy 2B R IR E B LHZE LA
T B AR SR AT THE Y HRER R RERZE B i B 20 = 0y Pk B 2 —

(O’Flaherty & Phillips, 2015) - Rl & E2E E Kk BFVTHEE
B EEESIGRESEHEENRNE  CHZEER - KEO0EE
( Chen, Wang, Kinshuk, & Chen, 2014 ) -

&l zEEnN

Bt ERERERE ST RN E SR EETEIN




«H

IR PEERIYIEVERHISAHELRYE 25T $onhp
GBI TERANTE Y » DU (EREEE S BRY#ElT - o E %
B BA R TERAT T E AL ORE - BB ICETT DGR AR
e - MRS 7 EREIEEINVHETT « Jopi SUREUr - BIEA=ETHE M
BV T H BN E 4275 (Ferrer-Torregrosa et al., 2016; Long, Logan, &
Waugh, 2016) - (Kt » AT HAY RERETBCETHE B HIE L - 01
EH%EH EECEER TR - B ORI (B ATHEEE) - W E2E

KifFe R THE B aRitE © G S8 (HENaEEE
FoatE Mg ) MEFREAENT (2 hH ) - MR P M RER

ezl © HERAH S BRI AR ARE BN RS BHIEE A -
a2 + HERAHAYERE B E (B IR A A BB A

v XRkERaT

AFEARKRES B B B = I st i S BUr - B2 E B2 B
e BYEEBEZEN O Bt A TiZE (Baepler, Walker, & Driessen,
2014; Kong, 2014; Roach, 2014; Saulnier, 2015; Thai, Wever, & Valcke,
2017) - HEZENROLZ —  EREATELTFESN - 2EALL
BUSMIEE - DUERIRE FassiE T s B XA MR, - DL e
HHEFE S L EFEEEE) - 2EEEEARE ZFI R ERIE
AP T AR ETERE/ NAEREEE) o TR - SRATRIERE
EEYEET - AT REA AV E K - BN ENE S E B S
HEZeome (Awidi & Paynter, 2019; Chen et al., 2014; Chuang, Weng, &
Chen, 2018; Gilboy, Heinerichs, & Pazzaglia, 2015; Jensen, Holt, Sowards,
Ogden, & West, 2018; Kim, Kim, Khera, & Getman, 2014; Long, Gummins,
& Waugh, 2017; Schwarzenberg, Navon, Nussbaum, Perez-Sanagustin, &
Caballero, 2017; Sergis, Sampson, & Pelliccione, 2018 )
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trEE (2016 © HT7) 5t -

PHKE LA ERTTEEORE > L& kg FA ng Y
S LR EREREULE = r LU T SRR S R RN S |
AT b AHEF RGN TR TR SR Y
BEEFRF{RAZRIFEERFEFEPI 6 Y G‘{ﬁ*é’
it -

¥

B IE > AE BRI RAEIEE R AR R TR E) > AL
FHZAM ST B S A YR TR I AR - IR IS A St R N
TTERE S amEATen - BLANEE A T AL B nlas - PLakaTaEne it AR
A EEIEA RIS RTHE R AN R ESR R T - BB AR
SRl EEMMEA R - BIERER AV R A YRR -

FE R AR AGRAIHE > Rr& (2018) S&aEtaRAlHE SR
WAL H: - SRR - BERE TR - HEBEIMesE
-~ BN AERE W HAEREEN10% © [EII - SREVEB)EE HETH
BRNEEEG  BEAERERABERSE TR - HEM ARG > AELE
> (HEr R BRIV RCRE S > BV E RS AN RATEE RS
R - w&b5eEEE > BI(E PRGNSR E B2 TE - (7EHELLPIHIE
A RBESERTHEEE) - BERSHIREACHRAVRCH AR « NI - i i
SR LAGBIAR R PR R B pE S TaR 5 SN - BAE - — ~ B —
R B EREE BT = - S2EEEE R
st PR T RSB HEES, - tLEERTEEA PRAVERE > AR
B RHRFR A DU ER R = AN AR B EE R
R B A PR R TR B - WISTAE IR - KB 2 A H AR
B PEE B o n B EAERE] - NG - AT Rp BhER A S 5 £ A8
o BRI AGRAITHEHYEE) - R e icr 2t - hEREAER
BRI —IHRHSRE N 2 -




IEH BRI TV RMYSHE LY R 2FY g

BEZASCRR _EEA L RN BB E I T IRET B AR AR - DK
B4 MBETE A ENEL - BRI EEEE R AT T S E3E
BB AR BRI AR E R 2 i 9e HI# /D - Ferrer-Torregrosa®
A (2016) #FHFHAE B ERRIVIE B ENEEHZE - Long A

(2016) KHEGHEZH » SAEEHEHERBME R TEE B
3G s A IR AVREE - TR R BOM TE G 0 H B 5 | AT A -
HanfiKlein (2019) W9E T 48F S E2AMHBARVENIEZ = - #IRFEEH
#4 (reading materials ) FIfHEHEEMEZAF (video lectures ) ({8 FH Y
RATTHE A - 4 BEE " ERAERE S B RIS D& - 244
A SR H BEA SR HE - MRS S [RYERATTEE 206 - Khanova -
McLaughlin ~ Rhoney ~ RothEdHarris (2015) {# 4% G BhZEEEHELH -
LS BV EE R AT EMEF BERATEENEM P - MEsERE
R HA28%HE A iR E R BN EE A NEY (=
15 2 59% Y B AR I e R [FHE R TR S B Rt 2 H A BN Y -

P T B IR » Jensen®E A (2018) ERFE=FEA
(5] B SR A T U B oy 2 2 [EIRF 0 A GRAT T E R 2 AV
il > LI E Y T N RF REFEE R - A EHENTHER
BRI E S BRI S BH = 5 © Jensen®E A B0 Ry (i ENF0M Pl EE R B IX
HirHERL - MEZEHIRBEEESTHIRA - MoRAEE TR A TH R e Al
AT RE R R T el A A R A -

ST BN TERAT TS B A B B AR SR AT (H AR
SIEBBRAGRANSEN R BET R VI ERE . — - [EEEREEE
BEG L Ea A RSEE B GRAGRAIEE (Karanicolas et
al.,, 2016) - Kim% A (2014) AUEEGERE FrlET —35HES - (FR
BN E S A GRATTHE AR - 5RT5 (2018) tds® A EsRATHY
W BB EH (e 22 AR ERATTHE - HanBiKlein (2019) W © FHEBMIE
EERE B AR i i — 20 - FROALIARERVEE S 5| - THEEMIAGEE - &
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BAGRTHENESE > DUEEE (—FRT) RETHEEEA - Galway
Corbett ~ Takaro * TairyanEiFrank (2014 ) {5 N & & H AR RS
PR > ELRE— M E 4R T & B B2 A A R B R RS -

B MRAE

KT e - DR EN TR LM EDTIR 113 A (F
DESON » ZBE54 N) R Bl » Hp T LB - ZPE BG4 -
B EnsH R B R BT E s HE RTHE BN (CRM5eiE R " B Eh=
THEEN ) HIRARIE ARSI R (ERTRE B - mSHEERR
TERNTEEZM R E 25 - HA SRR R e T BB S AEIE] - A
e (#E FIMoodle B fir S 221 Ry B IR A - SC8R AR E Bt
HIRFE EF 2 E R E R - EhaiFMEIL LA - &8 EIR3/NG  55T1H
AETHITE AL DA =E e R F B AR A B E o T -

KT E B iR B E i =5eet - B4 NEE Rk
TBIEE BT R 87 R E B SR E B B 7R LR S T S LAY T Bob 0 A
v EBMNERRANEE - RRENTHEEM 225
i (Khanova et al., 2015; Long et al., 2016 ) - 754885 fSaE So ok BIHAS

(Active Presenter ) SEEIZENARR R WA B BGIRFER - RET
[220~30774E (@ 1FR) - RN ERAHEFE- Haat - &E 2
F&SCORM ( Shareable Content Object Reference Model ) i Zif 148
HIZ RS BN 25 2Moodle” I -




Class
class @GN
* J7l(Class) o I
« JAVAFE S EL A BE Afun()

* AL B g F

class MyMain {
public static void main(String[] args) {

class Circle {
static float PI=3.14159;
static float cmpArea(float x) {
return PT * x * x;

System.out.printIn(Circle.Pl);
float area = Circle.cmpArea(2.0);
} System.out.printin(area);
} }

i

EEFIREEE ARETEENAE RIS e B RIREE P IR EEERTES(E |

M 2 o i o B M

Bl1 FTEEHMAVIR LAEREE

By T LI 4H 2 AR S BIERIETRE VIR A - bR T BB P2
Hh > IRHER A SR E R ERET © A2 EER—FRAG L TTHE /N
& (5~ 10EAVEEFE ) - MR Kahoot{E Ry THE /N %E’JEEIE #t
HERER > FENAEEE S ST © £ M2 EAGRE SRS
B > HETE SRR E EARRE R - A DUy T AR R HEEP
TF%E R BEREIRN T A o SRR AR B - TR
» BRSO - BETADETARGE R - il > RARHHE T2
 HETIRIRE E L T R IR R EE
SRR VBB RS R/ BT R S 4R 2 ) P e
A %tmfﬁﬂﬂi AR Ry iz gkaseat AT o R4 /\%JE"W“ ~ =
g B CHRIUERED ETTRIEE/NS - HNENSE BT

n}j El

\P
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aRE/NE L BB UBRAIEITRATR S - THE/ NERVEA BRI  sRE NS
ISR B A RS (R f bAE i (RE=(GGtidE) -

FR#FRussell ~ AinleyEd Frydenberg (2005) WVER & & A& —TEIT
BHVRER - WEEEAMEIN A E R EE P AR RIS 1
%% 47 (Greene, Marti, & McClenney, 2008, p. 514) - [Hit » A5
GEFE BB A, (preclass engagement) RyERAE L ATHEAINFH >
TSR EERAVAT— B A S ZM P fC &R BaENF ) (B /N
i) -

AU FTE R E T ARTHIE - ZFEHMoodle L ZERRLSRATL)
At » STREAEREF I FT{CEWEE - &—%FMoodle[EI2 &R
EEHEAN - FHSE - DGRBS - B BEEEE
BRI RIG T EUF R DR - R SR 40 sk 28R (LU Ry
i) nl{E RSB ERT—E IO ST CEIGE - N EEEE R4S
REBEIFEE ARG PE - HIL - & —Fs B EEE A — N
I B LA —/ IRt R o 2[R Moodle V-2 H B HER Mo HYFR ] - BaiE
FHEIHER AR S ERREAVERE - LR ARHZEIRE] - fla » 24T
M 2 1% AT RE S RO B SR S 2 — P 1 P R A A RIE - 2 - 8
SEi A G o OF ABIRERE - K T IREELIRGIES 7S ROV B2
BEEE B RGYITER R 15~2008% - HIL - (EEEEHEREA S
KRN R DA —/ N Ry EIR - sy DA —/ N T -

Ry T ELER B EpAH BV BAHAY A £ - AT E S B B E R
fhist 2R (generalized estimating equation, GEE ) & LL#: fi4H TH S &
MRS SRR - AT FSASSEETE A HYGENMODIE
HEHEHE R AR REIVEEFESEA > W oIS RIE T i - &
% » DUNB A Ry 58 3 H] one-way ANCOVA AT I 4HER AE Rl A 7T
HI= B R RO ATER -




th~ HEER

—  FERBRAZEMMER

HEE L FSO L > Ho HE48(r (81.4%) ~ A1
(18.6%) : BHLHAS4Mr > Hf 54491 (90.7%) ~ ZCAES{r
(9.3%) - BRI B IR K H S B E N NBELFI ORI -

HAPW2REHSE SRRV R A > HERS AR - H51
FHBERRERH B ATHES - b S/ ENFE ABTEFE IR
F0U ~ IRVEACERERHRIER o SERA P I AR REE 148
B E R ARG Z1% - FRUGZAHSBARINE - E2BUR B i B
HEHESBTEEABEEPIES - 1B H B S BERATTHE NEELH
REEFREIRA  1EHh - BRSO R A SRR E I AL IE N E
Bl MIAHTHE I AR AP A RER RS, - (BAESE
[T ZE R BEA

%1
BB NTEBEE ABULBIMTEB /A TR B R IR
e
il wHHE W2 W3 w4 W6 W7
I 23 28 29 ; !
ey LEAD  (39.0%)  (47.5%)  (492%)  (152%)  (18.6%)
ErhRel ST 0.13 025 0.24 0.06 0.03
() (0260 (043)  (036)  (047) (01D
A% 36 24 12 2 ’
st LD (667%)  (444%) (22%) (37%) (167%)
AVERES SR g 0.30 0.23 0.12 0.02 0.03

(fE#Ez5)  (037)  (045)  (028)  (0.08)  (0.12)
& BHAREREREHEES -
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SER

B2 BEEHRNIRE S ERRTRE IR A AR AIE

S5 IR A A TR T ARRSESS  MEBFTR - (LE3
B > AU SRR A RS S H PERA (B = e - 7
BRAR TR T A IS A B R R -

ARHSE P TR R AT G BB 4 W R4S A SR TR A RS
Rt > AL FARFT -

Target,; = B, + B, X Classi + B, x Week; + B, x Class, x Week;

Hor Target B 5y Il By P ERAITHE G (PreClass_A_Time) >
Week/ZHHKX (2~3~4-~6~7#) - Classfl| B EgaH (PLakl) HIE
& (HEER2) - HFYHIERRIARZLL VA RERE - AbTFee H—Fs B kR
4EE (first-order autoregressive ) 1E Fyfip 7 224528 -
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05 - E
-
0.4
B 0.3
¥
i
#o02
0.1
0
2 3 4 6 7
EX
B3 EEAEENRAR BETERIR AN ES

R2BURER 756 NE 2 - H R 38 KCE T W 4 AY P 5 ER A T
BRAREEHAEEZNZE (HERECHE  SBEXRpESHE <
001 ~.002 ~.033 ~ 482) - [HHPEREHEEBEXAEROFL - B2

CEAAERBEFHEE HERETHE > SBERSEMEEHED IR
0.26 ~ 0.19 ~ 0.09 ~ -0.01) -
)7 MR  EREH RIS I EAEE A ER
(p=.007) > Eﬁ%ﬁﬁfﬁﬁﬁﬁﬁ%ué%ﬁﬁ °

FERIAE TS S B PR AT TS B AR = B%T* SRR
SPIITHER ARG (0.30/Nf) B3 =i B s 55— B0 FIaTHER A
R (0.13/NKF) 4 > ﬁﬁ%%ﬁ%ﬁ%ﬂféﬂﬂ’ﬂ?i@ﬁ@&/\ﬁﬁﬁaﬁi@%%%ﬁﬁ
o AITEECR R AR
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x2
RATEEEEEAR - BRAWGEEER 2B {HET4E R
28 W 4HA fhETME S EEEER 95% (SHEEA] z P

Intercept 0.03 0.02 [0.00, 0.06] 200 045
Grp 1 0.00 0.02 [-0.04, 0.04] 0.04 965
Grp 2 0.00 0.00 [0.00, 0.00] - -
Week 2 0.26 0.05 [0.16, 0.37] 508 <.001
Week 3 0.19 0.06 [0.07, 0.32] 3.0 .002
Week 4 0.09 0.04 [0.01, 0.17] 213 033
Week 6 -0.01 0.02 [-0.05,0.02]  -0.70  .482
Week 7 0.00 0.00 [0.00, 0.00] - -
Week*Grp 2 1 0.17 0.06 [-0.29,-0.05] 270  .007
Week*Grp 2 2 0.00 0.00 [0.00, 0.00] - -
Week*Grp 3 1 0.03 0.08 [-0.14, 0.19] 030 762
Week*Grp 3 2 0.00 0.00 [0.00, 0.00] - -
Week*Grp 4 1 0.12 0.06 [-0.01, 0.24] 187  .062
Week*Grp 4 2 0.00 0.00 [0.00, 0.00] - -
Week*Grp 6 1 0.04 0.03 [-0.02, 0.10] 142 157
Week*Grp 6 2 0.00 0.00 [0.00, 0.00] - -
Week*Grp 7 1 0.00 0.00 [0.00, 0.00] - -
Week*Grp 7 2 0.00 0.00 [0.00, 0.00] - -

At c gl - TR aHA2 ¢ R

= FREBHMHS I EREARRE G TR

RIZIA WA ER A 5 —RIHE 5 S P Ay et &kt - B
BUERET NS~ WIBHISRAY PR AR - DISE—RFEE S Rt
E - RS ARPERIECARE 2R - B s —
THEZEHRINV O RN - SREIRER IR - At - DISE—KTH
HERER R EE A RENLIAT - Rl B RSEE R A RS =
t o SERWFARTR > MHB AR P BRFRREN AL 2R - TR~
Pl R SR U R B SR R E -

PO S

M

Iy

=2

\
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x3
AR EA 5 — RTEE & P E AR ST ER
SIS ]l SEHRaE (R )
HEgH (N=57) 18.11 ( 4.92)
3131 =
FEE A4 (N=51) 1245 ( 3.53)
HggH (N=57) 43.10 (17.25)
s HHELH (N=51) 44.81 (15.79)
*=4
AR 4 25— X FA B & BLHAHR & A A& one-way ANCOVA D T#E
ISR AT SE5A HHfE F
Residuals 28065.9 104
ot (Intercept) 9266.9 1 34.339%**
- FEE#1 777.8 1 2.882
4R 517.4 1 1.917
w3k < 001,

— TREBIMIEAHBLEE B AR EREET
REE

AbFesss - BIRAHEIBAGS EA AT E R AR E SN E
Bt - TR B IRENTEE R AZEEENERE - BE =8
> WIS ETHE IR AR RSV RN B - EREREER - B
MAFFEEBM P g2 B2 AR IRANERE > BEZEREA
i -

BIHERAINE » AbFiillensensE A (2018) HYNTFEIEIH —2L -
FHTHIE A B TR AR BAIER E THE S SR SR R © JensenHEA
T B RRE S TRRAITHENUE - AR R THE KB EZ 5 s H
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BEZRAEN - AUTFeHSEROAER S » SBTEEE ABTEPIRR
SEEIMRAEA - MR E BRI HITHE R AAESE B 2RI Eiae > |
REEMEHREE /KR -

BIEEANLE - SRR ST B H VTR E BB L MES - &
g o BRAEFIBREERTOR > BENBM R AL E) > HAEANE 2 pn v] RS
T NIARENSR - [FIRsRE % S B WY MR RE D M4 B PR B B EEES
MRS - —fAE2 R B AR - kbt - 5 RERERI AT RE A TE
SYERfE - AN RS BRI ER AR SN E R > BnZA
BEERA R ER G EN TR - fEHAHE T SRS R
sFEEHVERE - ERESBEIR AT IR - BURHIEA
ZEFERA (2R ) WEREZEEREE - A L > Ayt
EEERAEE SR O BT E S > R B ERE R B A B AR
AITHE -

= TRBEHMAI NN LR BN EREEE

AWTFEEER - R BB RCER ST BN E /TR E L HIE R
o PR M R (B R TRE B A EIRE - (R F AR
FREAER - BURAEREEM TN ASRER S E U R
2

FLFERBOUN S - AWTseEensenE A (2018) HINTFTEERARLE |
JensenTE N SEFFRGTENBAM AP VIR s BE 22 - Rt~ —
FHVRE - ATREHYIRARR T S ETEERABELOIB RSN > SRIZE IR
[E 0 ATRE R RN Z — © JensenFE AHIBFFEERIE R AR ER AV EH AL BE 1
srte . A LAHIERE R R L > FEREEET A - A AIEEn
BT HEVEARGTERE - FEL EESE AT - 28 - HEBMHIANE
TRZLIMESRIAAYERE X - INIE > BP0 DAL A% fy 12 52 H YRR
12 (AJensenFE NIWIFERIE) -~ IATHEEIIRA BTN S ARV RS EE

@ W
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fig o MR B E R - ARSI - B DLE) T4 R T AR St aR
12 BB ATEESEFRGEEAMS e R IER A ER
R > EAERE R D RES R RS SRR S ) -
TRFURRETIVRGRE - A RERUSFHIERE G > A RE R AN T EZA
AR TR E T EHIFA -

— ~ BN BREERVFR B\ E BRI

AFes > THEZ S PR Kahootfit e » HalEI/# AR - 4
AFBEBETHREEFORE EWE A - BFEESRESERL T » 824
PRIE AR E R E IR EEDT 1 - MERRGE LR AR TR BRI THE
SR - R SRGTRE SR S 2R Y TEE A S 2 AR 52
FTFRAL - FEERAE R iE DA RGN R HVER B AR S - B nsENILIEIS-A
AT SRS RVEIR NIRRT E R AR EIER - & AR
W ERHER AL ATRE » NIE » FEARACEITIHEZHUHTHE - AR
Pttt - SRR TR ATRE » bR T IUAZ RV T E RS - B
TERE S BRI S8 M B RGN (FRT-H > 2018) -

= SXGETEXIRVRRAITR E BB

ARWFTEET - WISHAYTEE R ARG 59 H BB R A3, - R
HEREIHZMOP A EA R EE2ANTHERATR > FEALE—
Y FE B 0h B 2 AR P I ABRATTRE - B — P IR THE R A B IR
RN - B B2 SR <2 B H MR AR B8 T8 R ) B B e 2R
PREE > REEMEEETTHE A - AMSRHEERANENER - G5
He ~ Holton ~ FarkasEidWarschauer (2016 ) 584 @ {RENEELK H T EE
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HIERE E—ih = B E KOG E B AYRGGE - EEANEE R
& o FEAM > Hee ABIBHFEIRGE Ry - AREEaTaR A TH E HIAH RH SR % -
WA BE R AT THE BOSCRERY R © Hao (2016) I HEFAE I
BEHAREFTFEIEEY R EUE MM ERALIRAVETEZEE - Sletten
(2017) 3 RELEEEAMEREEERHE NS - HgeRG= B
BHIRET] - IR THE RIS E R AN e - &5 LRk - AERYEEEY
FERAITHE R IEA TR E - 15 7] AR B ER T Ay B2 B b Bl 5 B2 Y
REJIATRE -

Rt ARG ATTH e Bt FIHVEET - [E S 28 8 EaVEtkeig
FREENRET] > FRREEEESEESGTNE - MRS RATHE
FIFE A = B0 TREZHVE T SR PE B (EAF BV NAS - [EAF 2
% > 5&/NASTTEIETTE SR - R FEIERHVE H 55 S 4R — A T/
7% o Boo RIS EE S (60%) ~ /NHIE AP (20%) K/
HEE (20%) o Eorp/NaRAE A5 2385 R NEFB R EVEEET > 7 AlE R T
R EENE NEE T /NN ETRREL ) - DU R EHERAT
THERA - b B2 HEEEE (self-regulated learning ) BEJJAVESE
Hr B AR AR E R — (& 7 1A (Sun, Xie, & Anderman, 2018 )

= RRYBEBMET EEE

(—) AAFEARK A FTEE D A B E E so B i —20
My o BEAN » SRETTHE SN A S E R B 2 ATl R TEE
WA BB R ER ARRRRE - A Rt s B8 E Bt - 281 - Ik
B ETE TR AR -

(=) 25/ DA e e = S EEE B TP R E i &
EL BRI - HeT N (2016) MR R IE /RTEEENS - 1T
WIDEEE 4 R AARV LR B B - ST B EIS A B ICE [ H
B S Y IR 522 - B Moravec ~ Williams ~ Aguilar-Roca




IR PRI TV RHYSHE LR RV Sk

B10’Dowd (2010) AYRHZEHA{EL - {HEdStreet ~ Gilliland ~ McNeil#4Royal

(2015) F1Wong - Ip ~ LopesEiiRajagopalan (2014 ) F#E{THY4 HHE
EpaE AT A - HefE AR BRI B RERE R FEE IERIRUR -
bt AR AT R E ST AR RV T - THERA - SRER
A~ SR ST E RN - USRI iR R a7
ENEE2 = Y B O A R i
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SZRK

PREE ~ =5 vE (2019) - EHEZERNE AR (R AT A B SR IR/ N = R 4R BB 2 1k
o EREEFREH 27 (2) - 137
[Chen, Q., & Kao, T.-C. (2019). Applying the flipped classroom instructional model to

rural online tutoring program in upper elementary mathematics. Contemporary
Educational Research Quarterly, 27(2), 1-37.]

T (2018) - BB TE TR SR S 1%t - BENSRE
AT > 5 (1) > 3564 -
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The Effects of Prestudy Material Types on Students’
Prestudy Engagement and Learning Outcomes in
Flipped Classrooms

Feng-Hsu Wang

Abstract

Preclass study, which requires students to study before class to acquire
the basic knowledge for class activities to be held, is a crucial activity in
flipped classrooms. Accordingly, this study used different types of prestudy
materials to investigate whether said material types had varying effects on
students’ engagement in preclass studies and learning outcomes. This study
recruited students from two classes in a university department as the study
participants, and divided them into an experimental group (59 students)
and a control group (54 students). The experimental group was given
interactive video materials as the prestudy materials, whereas the control
group was given projector slides as the prestudy materials. A digital platform
called Moodle was utilized to record the amount of time the students spent
accessing prestudy materials, which served as their learning process data.
The experimental results showed that although preclass study material types
had no significant effect on either the students’ prestudy engagement or
learning outcomes, interactive video materials did have a positive effect on
prestudy engagement. The experimental results also showed that for both
student groups, prestudy engagement time decreased every week. Teachers

are recommended to enhance their cheating-prevention measures when
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implementing prestudy mechanisms and introduce other incentives to help
students remain engaged in preclass study. Future studies may examine
whether students’ prestudy has an indirect effect on their learning outcome
via their engagement in the classroom activities, and whether learning

motivation has an effect on prestudy engagement.

Keywords: generalized estimating equation model for repeated
measurements, preclass study, learning engagement, flipped

classrooms




