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ABSTRACT

This study mainly explores the impact of two integrated teaching models on college
students' learning effectiveness, analyzes the mediating effects of learning mental
simulation, and gains an in-depth understanding of the interaction between assignments
loading and integrated teaching models on learning effectiveness. A quantitative
experimental research method was used to conduct a within-subject design on 45 junior
college students in four stages of courses. Repeated measurement of two-factor variance
analysis shows that all hypotheses are supported. First, practice training has higher learning
effectiveness than practical teaching. At the same time, learning mental simulation plays a
mediating role between the integrated teaching model and the learning effectiveness. The
assignment loading and the integrated teaching model also have a significant interaction
effect on the learning effectiveness. Further analysis of the simple main effects reveals that
under low assignment loading, practice training has higher learning effectiveness than
practical teaching; under high assignment loading, no significant difference in learning
effectiveness between practical teaching and practice training is found. In contrast, under
the practical teaching mode, high assignment loading had higher learning effectiveness than
low assignment loading; in the practice training mode, no significant difference in learning

effectiveness between low assignment loading and high assignment loading is found.

Keywords: Assignment Loading, Learning Mental Simulation, Practical Teaching, Practice
Training, Teaching Practice Research
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B HETE (Battaglia, Hamrick, & Tenenbaum, 2013 ) ~ 255 #£ ¥ ( Shepard & Metzler,
1971 ) ~ 228 ( Schacter, Benoit, De Brigard, & Szpunar, 2015) ~ 3557/ ( Botzung,
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EEREEEEBEALTFNEBRGE  BEECHNVERIER » Zlgsd 2w
M el B AR 1 BE AV 2 B2 757k (L, Greenberg, & Nicholls, 2007 ; Pfeffer & Fong, 2002 ) >
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Hopkinson & Hogg, 2004 ) - &% SRR CLa8 B 2 fE AV ZUE2 =0 > v] DR S R4 R
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Schnotz & Rasch, 2005 ) - Novak (2014) i 4Est 22 222 BRATESEEETHY 2L
B2 AER B S - RIS B ETE R EEE - 45 REHM
A — MR E A OB BRI [ EE AN LSRR S YR G - B
A RIF M EE AT EHEE R a5 328 % 2800 IE R E2E 5§
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1 22 A S R E WY 5% 7 B JBR ) Y B0 E A T R BB BR R HUAS B Th P R B 00 BE R

( Conner, Pope, & Galloway, 2009 ; Demerath, 2009 ) - ZX1fj » Sweller, Chandler, Tierney,
and Cooper (1990) R BB ENEREEFAEEEZEERL LT EHEEEEL0E
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& Nicholls, 2007 ; Utriainen, Tynjilé, Kallio, & Marttunen, 2018 ) » B SZ 240 " 37 =
R P AR A T M BB | TR SRR N A R B RS
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BRI BN BB % BRI T = BRV B EN AT 5 S E
seat T EHENBENE U ERERE T E=BENBERIRE BN E E RIS
H L F e PHEHEER T EAEEHE (1 JFEAEE 7 JEERED -

OB DART L S S s T A SR Qi - &CF S am A A BReR & - Tafel (1979) f#iul
T B SRR TR Y a0 A M — BN R SRR T B R SR e - R R
BHTERYREAE > A EE TR EHNEER E - FEEEEF - R RIEEF
W - BEATLASE e E IR EEASAG B LL B © Rz - AR AE S 2 4 B AR i S S - EELA
EHBA4A (Christensen & Schunn, 2009 ) = L& ZLIERR AW SEAY E BRI Z » 7S 5 R &
BEEG ST AL 58 2 EE 2 /1 - JERE O B S B[R] (5 TT I B > R EE BTN AN
it (W EEEE ) #EAYHEE 2 (Gentner, 2002 ; Johnson-Laird, 2001 ) o (K » AREFZEAH
BEFHRE SCBREwm il ( Taylor, Pham, Rivkin, & Armor, 1998 ; Taylor & Schneider, 1989 )
BEOHEBER IREMERE " KHEEHHEEE HERG N ENFENEEES
{22 A4 7 BSOS U IS B i 2 NS AR R L EHAE > W2 EiE
E R E VU EM B TE ( Castafio, Sujan, Kacker, & Sujan, 2008 ; Escalas & Luce,
2004 ) 40 " EFEAE AT S EEARENEEER & R o T HEEGRT=HE EEREN
WA el sesadL - " BEGRI=ZHEEENNEATT ZwmE (Fl - B
B UERERSNANEE) - T HEGAI = ANRE T g e EEEEE 2 |
FoRTERNEHE (1 FEERERE 7 FEER) m8EsTREL LHEEED
HEg ik -

BWENMER " REEAT ) B BB EBRINANIERESUES ZRAVINES T
0 AT E N E B AYE (Sweller, Van Merrienboer, & Paas, 1998 ) - NAEHY & f5f A~
RPN EET M RBEIUANEE a2 EEH M M HEER
114/ D YY) 2 T o R 22 1T A B {140 (o P o S5 Y ] REL A DR 07 V2 R A 1 22 A
( Sweller et al., 1998 ; Van Merrienboer & Sweller, 2005 ) - & |- » NI &mfEINE&
o A ITRRER - MR AR EE R - RSN AR AREE » QRN AR
= EHYINE & A F R R R - R R A B 2 sl flE & B A (Ericsson &
Kintsch, 1995 ; Sweller, 2004 ; Van Merrienboer & Sweller, 2005 ) o Rt » ANFFEcE -
AR ERZE A 2 HRE R E R By T BENA SRAZ A [E] P B 7 #E e VR IE NS -
IR & P B R SR EE A A E S SR E NV EBEE . REREE ST B EENE
JiE A B R R RIS B A E S SR A e 5 L E R 5 s RE A BB AN BT &SE
B R A E F gl ey o B S F 3% 5T » 4 ( Keating, 2008 ; Van Merrienboer &
Sweller, 2005 ) » i 22 Makransky, Terkildsen, and Mayer (2019 ) ZEHZH & 5= 2 W
g R TN ENERENERS - A 5EE - TS EEERERRE - K5
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BEH - TIZEEBREERR S « SEABE o ) T 0 RS T I (E R
BREE > RTEREEE (1 FEAEE 7 IEERE) 2 BulliE (R &
BH o

HBEHSEE R TIRS2EREIFRET - Pl ZE RS ERY BT HERS] - 31
HATES2ENE R 2ETTHEE AR > DU R SSBIERY S E i ( Yang & Zhang,
2012) - AWTFEAEDU(E SRRV E BB @ T > bR 7 S EV B E B AR FAIZ4N > F
IsRF % B ARG SRAVAE J7 - ¥ 2 S5 1% 07 2 B0 2 F R AR 0 g ~ % fe] BE [ mE 7wl 6K~
N e o R B P AR B et B (R A ]~ H RS R R D S R > R
g S B M BAET R ISR AR IS AR I T HE B 4G 7y - A — W —HEFIEERFEWE
AP AR e R 2 T30 ME I EER A TR Z HAY ~ AlEE DI 2R
PR RLEEE R (Shi, 2014) - [N - AWT7E LEALE A (NG EITRIEE
Basg o Ry B SBEER TR RNE > BEEERMBE AR E 2 E
PR B H E R/ EE - AR EE S o P ISRV RS - B
FY B > ABIF ST 3 By B2 A AR (6 B2 P B 4 e B ) 5 B BB R R Y B R -
AR TR RE R AR B TREEA > R LARE H C W E OV RRE - SO kB
BRI FAER R " 2AER2E = H—EIERNEBHRENE F8E - (R
FUEN ST EAEAE AT 23R B WA HAREREUR o (Kirschner etal., 2009 © Moreno &
Valdez, 2005) > 411 " E5E3T = HEaRIEIR - WEM RBABNELBFE TH - " B0
ZHERRAERR - MEMLE R ENEERER - " ST = EAVERER - RS
FETFECHEREEST - o T BRI = BHIERER - EEER AT B CRIlRHEE

(BIIEEBIRIER] ~ 4 SR st E - FFEEE ZMEERE) - T BEMS > T
—HEERE TP RER S B HAVEERAREE - ) SR8 R TERNEHE (1 JEE AR
o7 IREREE) - EE RS E R -

=~ BRBRBEREDI A

Bt 0 Ry IR AR R A B B R A B R A B O ERUR - DT B ERER
AT - T ERZIUEIREREER - BEH2 e BT HEREA - HER
[F BB AN HEE A R HIET » B — s IR = 2 008 3o R R 2 -
Bl Zsl 2 R AR Nt > A AT SR (ZefkeEEt) - &
e — R er PR Y S BB A L AUSE R > | DAO3 AISA0 R2  B 5 A S LB RS 5 e T
(B2 LR CEE - DS BEEAE R EE T (H1) > tha] 2
T IRHERE R E G GHERE R -
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P o TEE R Al DL T R R A BRI R e S B AR EAF A ~ Ll
mo H3 o W0 {88 8 2 28 B /F R E YRS > AL R HE— 2 03 Ik i (il N R ST B4 £
BRCR - Eohped H3a > FERERERMEEL T - BRI ESREE O FREHIE
B : B RREE H3b > AESRRERMEN - BHREHE (FIIRE 2 E e T
FEBELE - > EEBIEEAT SRR LERE AR ES TR SHY
AR DUgeE H3e  FEBMEFISRIEZUT - (RERSE & fo B = B S8 2 foy 36 B2 3 Rl
GAEBELE > DUEREE H3d -

BEAh - B T HE— P BREE H2 » 25l B B #E H N ZOR A A s (80 A
HEBAL > M BE R - RHFTERHIEE (bootstrapping analysis ) ( Hayes,
2013 ; Preacher & Hayes, 2004 ) #£17 5000 ZUEE A oA BEd ZO2 A =0 ~ B350 3RS e
JERE R =R Z Bl G o LIRS R AT DU E BRI B ERE > DI
PR R S R KR > HRE R TG Zhao, Lynch, and Chen (2010) 58I —fy
A ##1ME$1 41 Complementary mediation )~ f5 7 — 535 5514 1 41 Competitive mediation )
S = 52 241/ (indirect-only mediation) » HIl H2 BT /530 55 » sHTHEH 208
e i B O A BOE AR T 5 B R -

o~ BEFEEER
()VBA - #FefmE

HHS 45 (DA EA » H B 28.9% » 21 71.1% » 1 5 20.64 5% o 1B
B BEREETE 0.7 HEREL L BEBERESE —X I (a=0.70) HE =X
By (a=0.72) BEINHE—RE (a=095) FIE_-RE (a=092)  FRHAE K
Kot iBE > GERBETWEREEANRIRITEEEEZR  REESESN 4 F—X
EHHE (M ssne=5.813tu =11.90 > p<.001 )~ 55 - NEHEZE (M wpzx=6.19 ;
faa =21.41 > p<.001) ; FE—REIEINGH (M wrns=6.33 1 t e =15.03 > p<.001) >
B WEEDGE (M anrans=6.37  taa =22.81 > p<.001) o 455257 BF £2 4= 57 6] B 75 2
BREEINHNEESES > FIEERIEFER -

REAM BEREEEWEAREE T EE 0.7 AEL L - EEHFHRENER
T REREEME R (a=081) SiREAM L (a =0.83); FEEFINHKAVFN T » &
AREEE R (a=0.86) EEREEERE (a=091) - FFHAREEAR thhE > EEBER
BHIERT (M enear =227 vs. M snzan=3.61; ts =-6.11 > p<.001 ) SRFEEE
HYE 3 8 m IMEERE ATV E 8 MEBEEIISNER T (M saras=3.87 vs. M
man=5.00 5t =-6.06 > p<.001) > FEREAGAEE LS MEIREE TS
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mREE A

6.02 584 6.02
5.13

gl

S
ST
P N Wb O OO N

HHHE HFISR

B2 PEEEEEAERE AW EE RS LA FH

B - GERRIET RS TR T BT SR R AR - R
TR B B 5% B R -

(=) e b ss

FBRRE R HI - H2 3~ H3a-H3d » DUSUERIat b £ - SRS A T8
S B I - M TETIR TR M SR B
YRR R KEE (M wmss=5.58 vs. M wima=15.93 5 F (1440 =11.62 > p<.01) » FHEZTA
EHEE  EEY AR S EERA  HI B35 - SR et Tt B
B (M smpan=>5.48 vs. M mmpanr=6.02 5 F 144 =28.69 > p<.001) > MHIEIMEERFEE

<
—fe

] EERE R A AR SR E R

M eRE Al B B S 2 R (Faae =13.710 p<.01) W EFHEXH
TR H3 (5% - HE—55 43 7 B4 SR LGRS H3a-H3d - 4118 2 Firs » 1 (53R
FAEFERT BB R B B E 2 (M wnas=5.13 vs. M wprns = 5.84;
F 142 =20.05> p<.001) HENEBEE » BEIFIISRERESVEERRI - S FF H3a
TR R A HEI T » R 2 S R B E K (M sz =6.02vs. M »
ps=6.02 1 F 140 =00 » p=1.00) » B 5B BB (3| SRR B 4 BB B
H3b JESEREE - HEM > EEGEEHEAT SREEMHEERAEHEEER (M e
wan=5.13vs. M mmnean=6.02 5 F 140 =29.76 » p<.001 ) > fHEMEERFEA R » =R¥E
B AEREHVEERE - R H3c s EEEIISEXT - SRFE A B2 H ok 23
LIKEE (M smnen=5.84 vs. M wmnan=06.02 5 Fia =2.97 > p=.09)  {KERFEEHHL S
IRE A HEEHRRUIHEBEES - H3d KT -
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EE LB

.16

*

84 (27)

\ 4

PR R BEHERR
sk :p < .05, %p<.01, p<.001

3 BELHERH R BEEAEET R i

Fylpas B8 O R B S S B AR B B o M E R A e (H2)
% H Hayes’s PROCESS Model 4 ( www.afthayes.com) AY§ 432 ( mediation analysis )
HEITEGEREREE (Hayes, 2013 ) o $1 55807 B 4 = B B2 T o i 52 28 I AER O B
e Ry Ry 88 - METT 5000 HUER 704 < 455 A0E 3 Ao 0 B2 BT B BRI
PERR B B BEE /K (B dier=.27 > SE=.11>95% CI=[.05~.49] > RELE 05 B indirect
=.57» SE=.12> 95% CI=[.37~.85] » FE.& 0) 455 FF& Zhaoetal. (2010) fEAI—
FY G AR /R (complementary mediation ) « 25 2 » 20BN ZUR
B H B M E R A H2 15515858 -

B omE R

— ~ PR A E R

AIZE4E R FF H1 ~ H2 ~ H3 ~ H3a-H3d - 4% > Basg 24 W E Rl L BB
R SNEERZ (H1) SRR A EILERV AR AR - B o
arte DA TR G s G R E B S BT AV B (R R pe L& i - 2 5 ] JE AR AL - 45 SR e i
IR BIEYIGGRIE AR E AN B I ERIE - I E B - BEPEREERTT - JE
FH P 22 1Y R0 58 2 i 22 B R0 BB B R AR~ IR IR B L BC IR R F B S ( Dieker &
Murawski, 2003 ; Jarvis, 2006 ) - Rl A BEfe = (BN E B BEAY 2 E R « Hhas R
BERNERBE R > BECEANTEBHEHBENHEEE (Van Meer &
Theunissen, 2009 ) -

[FIHF - 72 8% B0 NS I A R BB A s g 18 FH 228 O B AR R B B R IR Y B
FH

B (H2) > S2ELHEBER D EE RN T AE - fTEEE UG I - 24 Je e Ham
B~ BIR ~ 300 Siiak e B EE Ut (A E B A ~ LEBIRER - B i
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SLEBHE - SN E ) BUE AR RER > RN O BB L
TH R B B > B2 B 14 1Y B2 38 gl ( Berka et al., 2007 5 Kriz, 2003 ; Markman et al., 2012 ;
Sanders et al., 2008 ; Schnotz & Rasch, 2005 ) o B2 B fF 1 /B F2 Ay O B BE » 58
FHANME B B R TR R B ERE B Y OB R E A% H] (Markman et al., 2012) » 2 ARWFEHY
H—WERER

HE > REATEENREEANTEFREE oS82 (H3)  Bigs
EORk e BB AR 2 B ~ e BERUIT SN 2 E AORHERE T - MR
35 B (Sweller, 1994 5 Van Merriénboer et al., 2006 ) - AIHIE#E—H 23 » &E 4
PR ERE & s - BRI 4R A AT FE B E B2 45 B ~ 55w F B ( Dieker & Murawski, 2003 ;
Jarvis, 2006 ) JEREE B BB AR SV E B (H3a) s ML aRE &M EL T - 1]
FENE B ENE LA EEMEE A - s 4 sl BRR - BHER
HEHEEINREH S EIVEE B (M wpws=6.02 vs. M wraa=06.02 3 Fj 44 =.00>
p=1.00) (H3b) - AWf5e4E R 168 K2 Bk (Berka et al., 2007 ; Paas, Tuovinen,
Tabbers, & Van Gerven, 2003 ; Schnotz & Rasch, 2005 ) AR [E 45 » 51 i B AR
af > MEAFELEZFHERESIEE EENMEREERIR  H s L EHAE
BB > BMEESERENELT » RATTURSEEE S EEEE - 1
TREEE R (Bybee & Fuchs, 2006 ) - ffH&S R LI 2 Z 5 » AR Z BRI E
]’é’jﬁ °

HE R - B2EFETEFRREN - SR E AR LRERE AR A &Y EE IR
(H3c) » AHHTT 0 Ry 52 A= 1 P B HA 1R e U B 28 Y e (RS BR BRI - P AR FEE %00
NECFEIRE b MEEBEZ E RIS » AT 5T 50 R 82 A2 iR AR 55 — P B Y 2 A1
L g mT FE RV RZRE - P DA Em e/ NEY P S B KRBV I VL B 5 st b R
fx S EEE ] Fe il - BHMEREARNIAEEEZREE (M enxan=75.84 vs. M »
asar=06.02 5 Fa =297 p=.09) (H3d) - fx{% » AW5E BESEH K GEEH TR
6] Jeg T Y B B R E R I R A RN E R E S A E RIS - Bh
RIS RME RN N E@ 28 ( Gregory & Lodge, 2015; Walder, 2017 ; Watts & Schaur, 2011 ;
Yin, 2019) » {HAHIELE R E AT E SHEHEENEREES - BHEAFMHREEZ %
% o

T HEEBRREER

EHERN S - AR R R ARV ERIEEE T30 - e
HYER [ R B NUE K B SRS - HEER RS R EIRRFRERE > 55l
B 24 BG E AR BISAVEGRE - BRI DB R RER R - L > AR seai R
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i ERHCRENEM A ER A > E TSRS THEBAR - EERA, ER
R Z BB BRI R B R B R BB (E i R & B - 18 P i 4 5 [ 2552 A 5 B2 E 1 Ak
B FFIGREGLE nT FHYRCRE - it > NME RS EASSHIEEEL - EiEEE
AR R SEIRAE - SRS U TR AY TR E B

% (CEEBIGIT S - AT BB A S m R b+ > SRR
P P RSB B N FR R L BRSO S R B > A
B AE SR P R SR ME A i 2 o DRI > AT JE R RS /LSR8 PR T R B
B HS A oy B AR [ BRI - A SRS BT | 48 [ SRRRERAN | TER AR 1 S BT
PR T BB AR R o MR BB o R TR R ER R R o (R MR A
ARt T BRI SR RS -

oAb MESEIEME @ BB TS SR DA BB S S 1F - feftE
EIGEGRE TR o BB KB ENHI G o 5 B ST AR B R R o AR
F/NEHZRASRES ~ SR AR T ZE - NIL - ARGk - AR S2 AR RS Bt
HESHBRINER ST E - & T RGBS (WARUISTRERER ~ ) /ARES
GfE - SERAGERME > MERT AT EAIREER - th o] R R 2 5 2 &
o EAEBSEFURTIRACEFR IE 2  BEIR AR E 2 ERSEmHE -

BB AEARE R R E - EZERAE NS AN S AR - JiL - &
wte PRI T BF 2 55 — MR AN SR D SRR AR S B 0K > B2 A i s¥ A C I BE R A R (8 ~ DUSE
EHER SAMEEAZTHEE AR FRBEESGHEREE - WH RAET 100%
= RS > SRR ERIFGTENS - A ETIRENE S > A KA
FEIRM - FHE > R AR E RN SRSt 2 B E > B E - RAENE
BRE REB AT — KR

K% 5 IR DA RSB B ¥ 5 R A L5 T A e
B R - R » R AT 9T T 7 4 B 45 A8 1 R B A4, e B AT 9 -
T i S /N A HE T T » BT A A TR 5 AR BE MR - B4
AWFRHEARBER RS (711%)  Eh R T E R » L EHER £
HEFTEERS o DR R REA MY - Felk » B ACHI LN A AR B 1 s
SUBBSURE - AT S S TR B B AR DA S
BEERHTTE > S, -
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