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* % 44 (Meta-Analysis) *

IHEA WEE A

(" F AR 450 S AT R O R A A AR RO B B, BRI 430079)
C RBITE R0 B ST R EIERE, KHE 300074)

B B SZHARFIFOAEBULIAN, FIHE @+ E F LR A AL SUE A A 69 IR 98 R B AL
REBAF T2 H LT LA R A BB, MEABEB LN ERNT 5ZIARAER. AT AEHR
Berfs, EHRRAASHEKR, ARFRNEFRTHNEEALEREE, FRBERTHEEL, ZIREER. X
NEHBRE, 3K 91 BRAAOWO LK, BRIFFAOFLALES, RN LA R 94 ik 2 50 2 (8088
A), EASM I b A R 83 ANk S A F (6664 A). EBLARIE K I AT VGE 18 A2 RN I (d = 0.24)F=iE 4 0
Bd=02EHBESTANELEE,;, AFRXEARLI: ZINFA. & &35 R K AR EF
B LB A AR A TER, BERAE T EERAT Ay =043, des =044). XD E ay =
0.50,d s =0.59)B4E B A wss =038, d s =03 TR, AL RY AL INFEBHERE . £8IA
o ARG HiEE, KB AT G AT R E 2 LA B A) T AL ) & S R S MRy iR A B A,
ERT SBAARFE T AP, TR BT A AR KR A 6 F 2R R

KEBIE A, BAEEERE; AR, ZEAFE T, A

HEE B84

1 3|5 213t (instructional design)# 2% BUR, FIHE T
. . % 2 WP 584 5 1 (Clark & Mayer, 2011),
CUKH ARG R SR H e ) DL (Clark & Mayer, 2011)
. s e e a1 41 11 BENES % HEKRFESIAAER
R B AL SR 2w, o SE B E s > 7 1 R R B
o > » i EROE= TE = S .
TSI RIS TR, RS e b b
i AL o py Y A b T A fp A > e g Ao ARV &
WA 27 BE NS A 35 ) FH AR 3 5k T i A A7 3 T R B
RN N - 1) 3 [5] 4 A (Mayer, 2009) o F b, i i 3= 2238 5
FA SR E N, B BhAES A R alad v v 1 . e g
P L 2 | . SO R, W WA P, shim A T BE
e Eﬂ /1‘ (Leopoii &DMayer; 2015; l\:lizer’ AT T B . FREE A . TS
2009), HAEWAEAFEREK. TRV A1 RS e N T
X R B AR5 5 (Hoffler & Leutner, 2007; Tversky, L S0 A T 1 0L B T
Morrison, & Betrancourt, 2002), AJ fig;= AL % = ) S I PR G AL T A
N IR EiEl A, ] R FH B2 A A AT TR Sk 2 ik, Sl 3T RN [ R B B 5 T XY
W ESCE BB . A8 5 EAN &SN TiT
W*‘E’Hﬁg: 2315‘09‘“ " . o R, ASIRIEIE XT 22 AR 22 3 3R W) 52 2
* K AR RS AR H (31300864) | L5 P =) SR R A
R4 VeI (201 5MS80210) FFH s 2 ke A BLF jfﬁﬁ# SRR, #EBARRET TR
Al 25 B0 19 4 KB B 0 H (CONU15ZD013) ¥ B i%lﬁ*ﬂ?%’(Moreno & Mayer, 1999; Mousavi, Low,
WIREE : FA2%, E-mail: fxwang@mail.cenu.edu.cn & Sweller, 1995; Schiiler, Scheiter, Rummer, &
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Gerjets, 2012; Schmidt-Weigand, Kohnert, &
Glowalla, 2010a; Tabbers & van der Spoel, 2011),

SRS ) SRR I, 5 |
T TR+ 7 10 2H A A T R JE A R 9 28R
BT 2 A B SO 2 Y A B S
TERERE, 3 B A ARG B iR 114 PR A 36 B I 5
WG, %I G W FR 38 18 %00 (modality  effect)
(Mayer, 2009). EIFir, U $UE 8 A8 X540 5 50 1E
I3 E 445 35k B A= P 2% (Briinken & Leutner,
2001; Park, Moreno, Seufert, & Briinken, 2011), X,
% 2#(Craig, Gholson, & Driscoll, 2002; Mayer &
Moreno, 1998). 4:#J%(Moreno & Mayer, 2002) .
2% (Kalyuga, Chandler, & Sweller, 2000) . %112~
(Tindall-Ford & Sweller, 2006) . #L# T. £ %
(Kalyuga, Chandler, & Sweller, 1999; Mayer, Dow,
& Mayer, 2003)55 Ak 22 2= BHRBHIY SEUE 2 47

O T3 B RN P A W SR, WFIE A 2 N2 1
PR 3TN BRI (Cognitive Theory of Multimedia
Learning, CTML) #3177 B (Mayer, 2009), %
FRIE R T OB 38 B 1% (dual-channel assumption)
A2 A BRAB % (limited-capacity assumption)Z5 3k
AW Ao B B BIN A, A AT 58 F T 5E 2
TR A 27 >3 4 RE 23 S AT S i A B a2
it A BR AR — 2PNy, AN RTE B4 T v
) I RS B2 A BRAY . 28 LA B, 4
2 20 B4R g <0 TR+ P R TN, T A R
W2 HFE AL ) TAEICC IR, TR
fife DA S ST 22 T AR W i G P A AR A2 B R
(Leahy, Chandler, & Sweller, 2003), % if 251
BT REPE XA X BN, SMETA N G A A XA
Jez, e 2 AR b s SO, T AR
B SCAS [ Ji0 T 1 A — A9 2 B 22 T A U 5 38 1 o Y
BEUR, 2 > 2 T[] e A A o 3 T o T
ARG R, BSERSCZ > EEE, Frid
5 e i+ UL AR L, AR ICAZ B IRE A IR
PG 188 3 G I 5 B A R B A (Park et al,
2011; Sweller, van Merriénboer, & Paas, 1998), Hi
W, TEZ AR ) B 1 SCORE A B b, RS
AH HEAL 58 SCAS B BA
1.2 FEBBYNSXAMIRRE

JSAE R AW GRS Tl RO, HI 4
KA AR DT LI T MR SR, BT
V5 B 350 77 38 18 20UV (reverse modality effect) (Cheon,

Crooks, Inan, Flores, & Ari, 2011; Sanchez & Garcia-
Rodicio, 2008; Sullins, Craig, & Graesser, 2010;
Tabbers, Martens, & van Merriénboer, 2004), |41 ;
Leahy Al Sweller (2011)#F5% & P, #5236 4%
PETR 27 20 B4R L AT B 3 B4 B 5, Crooks,
Cheon, Inan, Ari #1 Flores (2012)L4 & Inan 5(2015)
9 % B 58 SCAHH LU P 5 A U 5 REARE a9 27 >0 25 %)
T R0 [T TR B A

T DG T 306 g 308 T 2800 7 A B JEE R, i) SRR
JIN TSR W& (text processing strategies)ff & LA
(Crooks, Inan, Cheon, Ari, & Flores, 2009; Inan et
al., 2015) . SCAS N T SR W A0 45 3 Bl 42 ) Bl 152 802
AR [ L | OCHHE SOAS | M IR S B SCAR B A
SCAS 8] S [o] Bk 152 4% 9K B (Furnham, de Siena, &
Gunter, 2002), 7ERLSE CAS ST, RIS RES2 ]
)RR, A ) WA R X B B I ] i I SC
A0 T3 W (Kiihl, Eitel, Damnik, & Kérndle, 2014),
733X 26 55 W 1) SR Al FH A Bl 727 > 5 R Ay
i 0 R 2 ) Y R R R A, ik T BOR
(Cheon et al., 2011); AN E, A& MuilEA
RIRMLNMERHE, A5 R0 R FR SO I T3
W& LR A B2 ) B4 B (Crooks et al., 2012), MiX
— MR, SO TE Z RIS i) REAF AR T
TER LA o

B XX A B 35 P 3 3 AR AN — B
Ginns (2005) - 76 T 4E AT L AT T I, I
KT E N I FRAEE(d se = 0.72)0 HIZTTS
B e B S0 0 25 R i e I i — 1), HLAF
FEUL R R SEIEBEARIE . (DT RIS . P45l
B, v A R ) LA B 3 WA R 97 47 A s 114 5
Ja WUF AR SE LB (2)%5 3 i 2 e bRl Se e B
s o T 6 v g DR 7 Ay A< 50 A 2 0
INHI, (HATHE A B, FERE, WG
HUAATTIIHT . AR, XA IO T A S v
Rovi g iy Al HER TR ZA M ErEdE . 1
b, PR A I 5 T A 0 56 3k WA Y 43 ) Ok
g8 o) B R PUC BUR 2 B BOR (Mayer,
2009), {H Ginns (2005 T RS M 4 & BL T 4%
SRAEIERN(D 26 = 0.76), THAECRFREME pey =
0.01). XTFTHEZH T iR L b BUbR i 2 BUx ot
FELELRAF IS b A B0 2 N7 800 58 8 (s = 6,
Nis =25), M2 T 25 5 0945 4 (Borenstein,
Hedges, Higgins, & Rothstein, 2009), F#, Ginns
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(2005) I R HIT ERMER T, 2R THRER R
Wt TRk, ERNIMER F AL 2 R
> R TE RO AT T ORI AR, B AT 2
FLEF X DL b i b R X AT on A AT . AR 4
CTML, AWFR TN AERERL [, AT XGHE &
CIF) TR+ 75 5 oA 150 ) LG R B4 508 (T T+ 400 90 SCAR )
TREHR 2 I NGB 1), 7RI |, [RlAE
FAEREE 0, HIHEN & Ginns (2005)
B 58 45 FAR (IR X 2)
13 BEMEHEZTBREH

Mayer (2010)IAH, 28R 2% > v iy JE ) =%
RN AT RE A7 HoAh B 22 (R R, X SR R E R R
AUV B 121 5 25 (boundary condition), Z7 A SEH
TR R, RIS VE ., Wi s H LA B
A B SR T RN 1) B AR T R A A
131 EHWSA

SR 53 Ry 2% > 25 P (learner-paced) Fl
Z 4 4 P (system-paced) (Tabbers & De Koeijer,
2010), &4 2 2 BERE AT H 2% 20 % A AT R
T, s Wi, Zak5), B —E g o,
JEEF SN BRAZEARRER S, L EEE
o Wik, WEILFWIRNFEZES NI EE
Z AT & (1938 B PR kA ) 30k 2 ) R e 4 ol
fiE 7, Tk o 2 B P ks il 6B ) T i R el 38 1 AR
NSRS . LMEFZMIR AR, RELWEMT
F14) 308 T8 R #5058 (Kalyuga et al., 1999; Moreno &
Mayer, 2002); M2 I FZ LR, )2
e /)N 5% 78 2% (Harskamp, Mayer, & Suhre, 2007;
Wouters, Paas, & van Merriénboer, 2008), #: % H
i %% (Crooks et al., 2012; Tabbers et al., 2004),
Ginns (2005)H & MR G448 T BB ERN & T
FELT 20 =093, dwyyr =—0.14), AIHERY
JFERJE: MR RGE A RS, U5 S E T
XU3E 1B T BT 22 1IN N BRI LLAE B SCOT R Rl AT
RN T, By 7 A T A3 v O Ry AR AN DA B
faf (Ginns, 2005), [ 075 35 i Ul 7F DA 26167 7o B2 2%
SR F AR LG8 SCAR T B R 2
FAP T, DU TR R PR B A S T XGE T
2 FHEWA RN E AT EESESCER, A
p AR TR S RN T S S S S R N | I 3
755 % % (Inan et al., 2015), % 22 B0,
EERE ., hitk, AMRTS: RELWEET
3 T IO P A8 0] R 0 e T S E AL (IR 3).

1.3.2 EmEzhSHE

HR 4 T AR Bh A M, T ER S RS
Z(Tversky et al., 2002), FFA M HH B ITE
VIAR X 1k B X R 2825 S 35, T o)) 245 1 i
BB TR ES BN E L BAE3ME, Fi,
maiAEFEESmE T RNSSEEA . A
W E Ny, IR 07 AR IR R AT F
B i URRE X A BE SCAS 138 18 P (K iihl, Scheiter,
Gerjets, & Edelmann, 2011), 10 [ Zh 2514 7] B 5
FTEENRTEMN. X —S0REEZ 2 NAE
MY E M(Ginns, 2005). ShA M E AL B L, A
X M & Z(Hoffler & Leutner, 2007), %% %)
L 368 TR ) MO B, A B0 A5 I T A
SCARABGS G, DU AR R 8 T Y TR S S A L
UL R, 7 A TSR B VR B AN (split-
attention effect) (Sweller et al., 1998)F1 5 = (IA 51
Ty, ARIT22]; M, A PORNEE Dy, m
T B AL 52 A PR R, BIVRE 5 1At IS T X 2
R, A 0 35 X8 400 30 B R A OB IR 2315 3
A mEARAEEREL, K, 758 5 U0 GE SCAS 5
T B INED f far 2B 0T BEEAIR, 2 T ROR B ALHT
CRAMiE, YA RN, SRS
B SCAR 22 [] 00 2 S A e A T A B O, B
ROV, Eh, AR AW AT
R T A3 RO B Y 2 TR A I T (R 4)-
1.3.3 #RIEC

TERZA REE SN WTR D, ZERES
AR B[] B 38 IR 0 B 2 30 35 12 2T B
B, fH A1 K ORSE, 5E NG F (Rummer,
Schweppe, Fiirstenberg, Seufert, & Briinken, 2008),
£ ] % + 43 4P (Erlandson, Nelson, & Savenye,
2010). ABFFEE NN, FHINHR R 3 0 7 —
A TE I R 454 (Kalyuga, 2012; Schweppe &
Rummer, 2014), {HiZ K & [[#£ 4K 3% 3| Ginns (2005)
JEAMHT R et . Tabbers (2002)W15% % BH, FARLLi
UE T 388 38 008 A 5 97 R AR A A A, T
R R I TE N AT v 2 ST MR X ARG . X
B 15 % Harskamp %% A\ (2007) LA} Leahy F1 Sweller
QOB A M e . IRV REAE T 2%
MOBHERC I, S RORIC M B, % E%
FE TAEIEAZ o X S 2 300 AR AT 3K B[] 1
% {E 4k +%F (representational holding) (Mayer &
Moreno, 2003), R[fs &5 & fif U, tBHETRFMS
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] %) & AE 2 5 i e R 1) v DA LB g, BRI AS )
TFH WUR P 75 5 LA X A SOAR B T e L 3
AR B R B WA 2 28 T 25 S bR AY
K8 A ST 5 K F 10 4380 (Moreno & Mayer,
1999; Tindall-Ford & Sweller, 2006), Afiff 57243k
PL 10 J34h oA KA SRR (10 4380 LR 4, 10 204h
KL b)), 2 M RE K Ao 8 38 R0 1 98 A
o BFEEHEM . 50 B RARE S A T 38 8 R00N A AN
0 E S T REA R 5).
14 WHREE

Zi b, MG CTML, 3 Im [ A 4 ff i A
77 38 38 IR A SE A, 10 22 B I R0 R SO AR )
A BB 7 A0 3 0 U R A S A RIRE fa e, PR AR
WFETUN . FEORFFIN G (s 1) FE RS DU 6 (fe ik
2) L& kLB SUY, H A5 AT g AT
TE—EZES; WA, T @B REERES
W BIAST A A ROR S N R, H A
WEFEIRINN « R G020 T S5 AT 3 2 A0 17 388 7 e
i T 2 F AL PR (RS 3), ShAS i A& AR T s E
N7 4800 S v T A T IR (R 4), T B ) 2%
AT T AR 1 A R T B A R (R 5)

2 7k

21 XHIEE

SR SORI SRR 2807 PGB IE R0 Y
SEAUEWF S o XF T g SC SOk, R O B iR
“modality effect” . “modality principle” . “text
modality”. “on-screen text and narration”, “written
and spoken text”43 il 5 “multimedia learning” .
“animation” . “visualization” #EfTER A %, H#EK
B ¥5 % £ $§ PsycINFO . Education Research
Complete . Science Direct,PubMed .ERIC .ProQuest
TR 38 SCA SCRUE R AR o % T SOOCHR,
R B R] Tl TE AL Tl IE R SCAREIE
S e SCAS R A U <A T SCAR I SR
I3RS cghim CT AL TR
TR, 19 FBE AL r [ R0 1 2 AR S0 ) 1 2% 1
RS | R R G TR S SCRU B L T
TrBEE . AR RS [ e SR [ )
} Google scholar # & J7 Ui AT #ME .
2.2 SERANSHERR

SR, HE— D4R T SRR E R A
SHERR : (DPFRT N IAE, JESHENTE T LLHERR;

()M 2 Wik 2 ) 5 X (Mayer, 2009), #F 5%
MARRE T 63 5 W (an - R B o, SR f&
i), Al SCAR (L R B B BEF T LAERR; (3)
AIF 5 5 Ay T8 TR+ A 105 T AT 00 B A %)
o, A5 UHERR (4)WF 58 R 45 ) 2R 80 A
o8 R (A0 - SRR FEA R | BRIE 22 R t(E
p H%), & 0T LHERR; (5)BF5Erh BFAs & hf 2 /0
FORFFIN G . BRSNS rh ) —Fh, 5T DLHERR
(O)WFFE B AN A, TR T LAHERR

23 XHEBESYNE

LSRN G, E— D4 DL A i B AR kAT
Gk (DEEAMEEWEE . WHE FEACH); (2)5 3
PRI FLI L RGO, (3) T B S G
AL B ORI H); (5)E5 RS (T}
FRES: . AL MER); (6)8U ML H; (7) 95% Cl,

T2 LRS00 50 R0 S A 0 56 A Sy 44 SR A I
WAET, —# R R IO 55
RUCRA 1 T 48 B (Mayer, 2009), Tt 2%
HEAT B0 2 T 0 23 BT 4 JUERLAE 3, AT TAE DU 56 Dy
A E B XA TSR]« A0 5050 R 2 )
2 SERPRLZ G X RRN A 2R T RE 2 1 EA T 4L,
DG 2 AR 7 I R AR B i T 56 7T R
fEAESEICE T MG, Rk FEADER%IH
AR B PIC ORI B I 56 38 5 S TR 2% 2] 5
I SEM R Z I SR M ] 25 s D 5 R RHRE S B 5
—LEIT RS PRI R, I 46 2 S o ) A S
RERROI LR BE, 3200 56 E 5 4 i 3k S AL 10 B T A
WA, L E BRI L 3 IR Z B CR

K H CMA 2.0 (Comprehensive Meta-Analysis
2.0)HEAT TCAMAIT o LA T+ 75 figp 150 A0 T ULl 3y
S, T TR SCAR AL B T A R 2H
BRI 2 o FH T TN A SCRR BB 35 0 SR
NG — SR, o T O S DAY
(Ginns, 2005)#EA 7% H, A58 K Cohen’s d 7N
RS FR(Cohen, 1988). i o B SCHRIN & &
A SR A SR AR AR G 2RO, 2
AE, T — & 145 F 1K 2 (Borenstein et al.,
2009), WA CMA 2.0 ¥} al et f75dE & 51
1 SCER & B O R, R A OF SO
(pooled effect size)fE i SCHk A I A HEAR
24 HELERE

T 43 A 45 R 0 T B AT SR TR G2 A% AR Y
(fixed-effects model)nl FAILUN # A (random-effects
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model) . AN [R] B B T A7 LEAL E 4 e 9 25 57,
S5 A5 2 By R0 1 45 AR 1T 58 A [R] (Borenstein
et al., 2009). [&lE RN RUEE BT A 40 ATT oA
RIS AT ) — LSO i, WP 4 . BF
FOTESF YA, AR T ORI 8 St B AE,
B2 1) KT /R AS I 8 N, T KRR A B
FERTANH; BEATLALN A5 TR D) o /7 A 5 i) B 55K
NN, HBFREXS G WF5E T R AF I & S,
BT N R 5 6] 28 S 1T SRR, AR 43 e L
(6] 5 A5 I A AR O S A, TR AL Bk BE, RTOR
JH 5 Bt A4S 56 (heterogeneity test)F5E 45 &0 1
S, IE G R FHBE LA AR
25 RERRE
MILHERFRE, A5 E LW RAD
WY KRR, MRRIE W E RSN ATTIT
Bro XTI RE B FRN A B BIFFT 5 J00 1 20 A 1Y
R ZMAEAER GG 2E, R Tl 22,

M T A #1245 i (Borenstein et al., 2009), AR5
K5 %4> 280 (Rosenthal’s fail-safe number, Ng).
Egger P14 58 (Egger linear regression test)
DA &% 55 #M 2 (trim and fill method)PEM & Felm 22

3 #HR

31 XHEKAANEHES

SRy IRk G AN O I B R IR RIE S SR
K i vk, AR AR 5% E 45 R Bk B L O R AR
Ginns (2005)FFE 1 B LA e BEbndE, TR IR RE
55 1 B I 55 43 S0 6 A7 BRIk 2 6 R 43 A, CER
o SCHR 128801 P RE IR AP — o 28 SCTHRAG: 22 RN HE
BiIm, 3 91 REFT A FRuER) TR A T AT, H
B 77 e AR RR NG (B 8088 N), 68 i At A
IR 6664 N). BN HEAIFFAM)E, mA
PRFEIN 8 A 1 94 ANl S Rk e, TEASIN S AR
A 83 AL AUN B SCRRARAD A R WL 1,

Rl ZEEFIDEEREHITN

e pn o R s P 959% CI
Abel & Kulhavy, 1986 114 Sp Sc St RT —0.11 [-0.47,0.26]
AbuSaada, Lee, & Fong, 2013 202 Sp Dc St RT 0.65 [0.36, 0.93]
Adegoke, 2010 263 Sp Dc Lg RT 0.14 [-0.10, 0.39]
Adegoke, 2011 98 Sp Dc Lg RT&TT -0.30&0.31 [-0.69, 0.10] & [-0.09, 0.71]
Al-Abbasi, 2012 115 Lp Sc St RT&TT -0.09&—0.34 [-0.45,0.28] & [-0.71, 0.03]
Aldalalah & Fong, 2010 269 Sp Dc St RT 2.33 [2.02, 2.64]
Alty, Al-Sharrah, & Beacham, 2006 127 Sp Sc Lg RT 0.45 [0.09, 0.80]
Atkinson, 2002 90 Lp Dc St RT&TT 0.30&0.41 [-0.12,0.72] & [-0.01, 0.83]
Austin, 2009 143 Sp Dc St TT 0.94 [0.60, 1.29]
Briinken & Leutner, 2001 40 Sp Sc St RT 0.59 [-0.04, 1.22]
Briinken, Plass, & Leutner, 2004 20 Sp Sc St RT 1.03 [0.10, 1.96]
Briinken et al., 2004 20 Sp Sc Lg RT 0.66 [-0.24, 1.56]
Cheon, Crooks, & Chung, 2014 50 Lp Dc St RT&TT 0.27&0.18 [-0.29, 0.83] & [-0.38, 0.74]
Cheon et al., 2014 46 Sp Dc St RT&TT 0.33&-0.04 [-0.25,0.91] & [-0.61, 0.54]
Cheon et al., 2011 112 Lp Sc Lg RT&TT 0.03&—0.04 [-0.34, 0.40] & [-0.42, 0.33]
Chuang & Ku, 2011 66 Sp Sc St RT -0.13 [-0.61,0.36]
Chung, Cheon, & Lee, 2015 206 Sp Dc St RT —-0.10 [-0.38,0.17]
Craig et al., 2002 47 Sp Dc St RT&TT 0.96&0.94 [0.36, 1.57] & [0.34, 1.54]
Crooks et al., 2012 135 Lp Sc Lg RT&TT —0.15&-045 [-0.49,0.19] & [-0.79,—0.11]
de Oliveira Neto, Huang, & de Azevedo 91 Lp Sc Lg RT&TT 0.07&043 [-0.34,0.48] & [0.01, 0.84]
Melli, 2015
Dunsworth & Atkinson, 2007 34 Lp Sc Lg RT&TT 0.17 &0.04 [-0.50, 0.85] & [-0.64, 0.71]




340 DI = N S 24 %

g% 1
=1 il o 23 N=X
. e BB EE MR Ui
F5% I . ~ L5 A 95% CI
o RN o mastt w70 (Cohems ) ’

Erlandson, Nelson, & Savenye, 2010 78 Lp Dc Lg RT 0.02 [-0.42,0.47]
Fiorella, Vogel-Walcutt, & Schatz, 2012 40 Lp Sc Lg RT 0.24 [-0.38, 0.86]
Flores, Coward, & Crooks, 2010 72 Lp Sc St RT&TT -041&-0.23 [-0.88,0.05] & [-0.69, 0.24]

Gerjets, Scheiter, Opfermann, Hesse, & 43 Lp Sc Lg RT&TT -0.19&0.05 [-0.79, 0.42] & [-0.56, 0.65]
Eysink, 2009

Grimley, 2007 91 Sp Sc St RT 0.45 [0.03, 0.86]

Gyselinck, Jamet, & Dubois, 2008 56 Sp Sc St RT —0.11 [-0.63, 0.42]

Harskamp et al., 2007 52 Lp Sc Lg RT&TT -0.10&0.37 [-0.64,0.45] & [-0.18,0.92]
Harskamp et al., 2007 30 Sp Sc Lg RT&TT 0.49&1.00 [-0.24, 1.22] & [0.24, 1.76]

Hassanabadi, Robatjazi, & Savoji, 2011 48 Lp Dc St RT&TT 0.55&0.31 [-0.02, 1.13] & [-0.26, 0.88]

Hassanabadi et al., 2011 48 Sp Dc St RT&TT 0.51&0.35 [-0.07, 1.09] & [-0.22, 0.92]
Hoogerheide, Loyens, & van Gog, 2014 127 Sp Sc Lg RT&TT -0.34&0.13 [-0.69, 0.01] & [-0.21, 0.48]
Inan et al., 2015 151 Lp Sc Lg RT&TT —0.05&-041 [-0.37,0.27] & [-0.73,-0.09]
Jeung, Chandler, & Sweller, 1997 80 Sp Sc St RT&TT -047&-0.49 [-0.91,-0.02] & [-0.93,-0.04]
Kalyuga et al., 1999 22 Sp Sc St RT&TT 1.62&0.84 [0.66, 2.58] & [-0.04, 1.71]
Kalyuga et al., 2000 30 Lp Sc Lg TT 0.59 [-0.14, 1.32]

Koroghlanian & Klein, 2004 103 Lp Sc Lg RT —0.15 [-0.54, 0.24]

Kiihl et al., 2011 80 Sp Dc St RT&TT 0.16&1.57 [-0.28, 0.60] & [0.86, 2.28]
Kiihl et al., 2011 80 Sp Sc St RT&TT 1.80&2.69 [1.28,2.32] & [1.83, 3.54]
Leahy et al., 2003 48 Lp Sc St RT —0.04 [-0.60, 0.53]

Leahy et al., 2003 48 Sp Sc St RT 0.75 [0.16, 1.33]

Leahy & Sweller, 2011 88 Sp Sc Lg TT —-0.20 [-0.61, 0.22]

Levin & Divine-Hawkins, 1974 160 Sp Sc St RT 0.68 [0.36, 1.00]

Lindow et al., 2011 85 Sp Dc St RT&TT -036&-0.43 [-0.79,0.07] & [-0.86, 0.00]
Lindow et al., 2011 82 Sp Sc St RT&TT -047&-0.21 [-0.91,-0.03] & [-0.64,0.23]
Main & Griffiths, 1977 60 Lp Sc Lg RT 0.43 [-0.08, 0.94]

Mann, 1997 18 Lp Sc Lg TT 0.81 [-0.15, 1.77]

Mann, Newhouse, Pagram, Campbell, 42 Lp Sc St TT 0.51 [-0.11, 1.13]

& Schulz, 2002

Mayer et al., 2003 52 Lp Dc Lg TT 0.79 [0.22, 1.35]

Mayer & Moreno, 1998 146 Sp Dc St RT&TT 0.65&1.14 [0.32,0.99] & [0.79, 1.49]

Mayrath, Nihalani, & Robinson, 2011 162 Sp Sc Lg RT&TT —0.20&0.42 [-0.51,0.11] & [0.10, 0.75]

MeNeill, 2004 38 Lp Sc Lg RT&TT 0.10&-0.12  [-0.53,0.74] & [0.76, 0.52]
Moreno & Mayer, 1999 240 Sp De St RT&TT 096&1.08  [0.69,1.23] & [0.80, 1.35]
Moreno & Mayer, 2002 136 Sp Dec St RT&TT 081&1.35  [0.46, 1.16] & [0.97, 1.72]

Moreno, Mayer, Spires, & Lester, 2001 70 Sp Dc Lg RT&TT 0.66 & 0.99 [0.18, 1.14] & [0.49, 1.49]

Nugent, 1982 53 Sp Dc St RT 0.57 [0.02, 1.12]
Park, Flowerday, & Briinken, 2015 120 Sp Sc St TT 0.26 [-0.10, 0.62]
Park et al., 2011 100 Lp Sc St TT 0.54 [0.14, 0.94]

Rias, Zaman, & Norhana, 2011 35 Lp Sc Lg RT&TT 021&0.17 [-0.46, 0.87] & [-0.50, 0.83]
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Rummer,  Schweppe, Firstenberg, 100 Sp Sc Lg RT 0.53 [0.13,0.93]

Scheiter, & Zindler, 2011

Rummer et al., 2010 90 Sp Sc Lg RT 0.12 [-0.30, 0.53]

Sabet & Shalmani, 2010 120 Lp Sc Lg RT —-0.51 [-0.87,-0.14]

Sanchez & Garcia-Rodicio, 2008 113 Lp Sc St RT&TT -032&-121 [-0.69,0.06] & [-1.61,—-0.81]

Savoji, Hassanabadi, & Fasihipour, 2011 80 Lp Dc St RT&TT 0.03&-0.03 [-0.41,0.47] & [-0.47, 0.41]

Scheiter, Schiiler, Gerjets, Huk, & 42 Sp Dc St RT&TT 0.72&0.17 [0.09, 1.34] & [-0.44, 0.77]

Hesse, 2014

Schmidt-Weigand, 2005 55 Sp Dc St RT&TT 0.21&0.31 [-0.32, 0.74] & [-0.23, 0.84]

Schmidt-Weigand, 2005 55 Sp Sc St RT&TT 0.12&0.09 [-0.41, 0.65] & [-0.44, 0.62]

Schmidt-Weigand, Kohnert, & Glowalla, 90 Sp Dc St RT&TT 0.25&0.35 [-0.17, 0.66] & [—0.07, 0.77]

2010a

Schmidt-Weigand et al., 2010a 31 Lp Dc St RT&TT 0.35&0.15 [-0.36, 1.06] & [-0.55, 0.86]

Schmidt-Weigand, Kohnert, & Glowalla, 40 Sp Dc St RT&TT 1.67&1.42 [0.93,2.42] & [0.70, 2.14]

2010b

Schnotz, Mengelkamp, Baadte, & 118 Lp Sc Lg TT -0.17 [-0.54,0.19]

Hauck, 2014

Schoor, Bannert, & Jahn, 2011 48 Sp Sc Lg RT&TT —0.24&-022 [-0.80,0.33] & [-0.79,0.35]

Schiiler, Scheiter, & Gerjets, 2010 74 Sp Sc Lg RT 0.36 [0.04, 0.69]

Schiiler, Scheiter, & Gerjets, 2013 82 Sp Sc St RT&TT 0.06&0.24 [-0.37, 0.49] & [-0.20, 0.67]

Schiiler et al., 2013 40 Lp Sc St RT&TT 0.31&0.20 [-0.31, 0.93] & [-0.43, 0.82]

Schiiler, Scheiter, Gerjets, & Rummer, 64 Sp Sc St RT&TT 0.05& —0.06 [-0.45, 0.54] & [-0.53, 0.41]

2008

Schiiler et al., 2008 37 Sp Dc St RT&TT 0.41&0.41 [-0.24, 1.06] & [—0.24, 1.06]

Schiiler et al., 2008 37 Lp Dc St RT&TT 0.01&0.12 [-0.64, 0.66] & [—0.53, 0.77]

Schiiler et al., 2012 147 Sp Sc St RT&TT 129&-0.78 [0.94,1.65] & [-1.11,—0.44]

Segers, Verhoeven, &  Hulstijn- 64 Lp Sc St RT&TT 0.15&0.06 [-0.34, 0.64] & [—0.43, 0.55]

Hendrikse, 2008

Seufert, Schiitze, & Briinken, 2009 34 Lp Sc Lg RT&TT 0.32&0.82 [-0.36,0.99] & [0.12, 1.52]

Seufert et al., 2009 78 Sp Sc St RT&TT 0.59&0.18 [0.14, 1.05] & [-0.27, 0.62]

She & Chen, 2009 24 Lp Sc St RT&TT -0.07&0.11 [-0.87,0.73] & [-0.69, 0.91]

Smith & Ayres, 2014 72 Sp Sc St RT&TT 0.07&0.15 [-0.39, 0.53] & [-0.32, 0.61]

Stiller, Freitag, Zinnbauer, & Freitag, 57 Sp Sc St RT&TT 0.36&0.32 [-0.16, 0.89] & [-0.21, 0.84]

2009

Stiller et al., 2009 53 Lp Sc St RT&TT -025&0.09 [-0.79,0.30] & [-0.45,0.63]

Sullins et al., 2010 120 Lp Sc Lg TT —0.44 [-0.81,-0.08]

Sydorenko, 2010 18 Lp Sc St RT —-0.03 [-0.96, 0.89]

Tabbers, 2002 63 Sp Sc Lg RT&TT 0.01&0.31 [-0.48,0.51] & [-0.19, 0.81]

Tabbers, 2002 31 Lp Sc Lg RT&TT —0.82&-0.68 [-1.55,—0.08]& [-1.41,0.04]

Tabbers, 2006 63 Sp Sc St RT&TT 0.10&—0.03 [-0.40, 0.59] & [-0.53, 0.46]

Tabbers, Martens, & van Merriénboer, 151 Lp Sc Lg RT&TT -0.57&-0.29 [-0.89,-0.24] & [-0.61,0.03]

2000

Tabbers, Martens, & van Merriénboer, 80 Sp Sc Lg RT&TT 0.50&0.30 [0.05, 0.94] & [-0.15, 0.74]

2001
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Tabbers et al., 2001 42 Lp Sc Lg RT&TT —0.51&0.22 [-1.13,0.12] & [-0.40, 0.83]

Tabbers, Martens, & van Merriénboer, 111 Lp Sc Lg RT&TT -0.69&—0.49 [-1.08,—0.31] & [-0.86,—-0.11]

2004

Tabbers & van der Spoel, 2011 120 Sp Dc St RT&TT 0.15&0.11 [-0.21,0.51] & [-0.25, 0.47]

Tindall-Ford, Chandler, & Sweller, 66 Sp Sc St RT&TT 0.56 & 1.06 [0.07,1.06] & [0.13,2.00]

1997

Tindall-Ford & Sweller, 2006 44 Sp Sc St TT 0.94 [0.32, 1.56]

van den Broek, Segers, & Verhoeven, 84 Lp Sc Lg RT&TT -0.33&-0.06 [-0.76,0.10] &[-0.49,0.37]

2014

van Gerven, Paas, van Merriénboer, & 160 Sp Sc St TT —0.04 [-0.35,0.27]

Schmidt, 2006

Witteman & Segers, 2010 71 Lp Sc St RT&TT -0.01&-0.06 [-0.48,0.45]& [-0.53,0.41]

Wong, Leahy, Marcus, & Sweller, 2012 42 Sp Sc St TT 0.23 [-0.38, 0.84]

Wouters et al., 2008 96 Lp Sc Lg TT —0.16 [-0.56, 0.25]

XI5, 2014 122 Sp Sc St RT&TT 0.25&-0.06 [-0.11,0.60] & [-0.42,0.29]

Bk, 2012 240 Sp Dc St RT&TT 1.61&1.74 [1.32,1.90] & [1.44, 2.03]

B E%E, 2010 240 Lp Sc St RT&TT 0.09&0.14 [-0.17,0.34] & [-0.11, 0.39]

B E%E, 2010 60 Sp Sc St RT&TT 139&1.85 [0.83, 1.96] & [1.25, 2.46]

415, 2013 90 Sp Sc St RT&TT -039&-0.65 [-0.81,0.03] & [-1.07,-0.22]

T Lp, 222 & L, Sp, RGP, Sc, W3 De, 31d, Lg, KE; St, R . RT, fEFINE; TT, SR ML,

32 EYMNIE

T8 4 B AL AA R ASE Y (T 1) 4 S0 o (45 000 5
TEAL I 5T 1) 308 38 RN AT RN A B (L3 2),
RER, ZHEHRONE d 45008 0.24 A
0.25, &% 0.2, 0.5, 0.8 D HIFEAER R /AN,
KB FLFR (Cohen, 1992), JIF-4 18 18 550U 78 445
TRAR G LA AN, (BRI Z B p (H
HB/INTF 0.001, 2 BHALVT XUE I8 LL AL 2033 38 5 i
PR R RIE R LSRR F 2 2] 35 0 JC Fn B A
BUR . 95% B A5 XA T BT 0, BERHIZRU
AR R E 5 A T REEIEF D
33 RERMEK

G390 et B 0 56 0 A RS 0 48 E A T S R A
(W3 3). R EM, =3 Q KIe¥ BE(p <0.001),
X BN, H S A, PRI 1 4 AT LI A 7Y

R2 BEMEBLEEGENBALED)
: k

R N d 95% CI
fREsms: 94 8088 0.24™" [0.12,0.37]
EBmK 83 6664 025" [0.12, 0.39]

T kAR AU B N R REA SRR, p <
0.001 (WAL

HAC A, N PR, (RRAIEH 86.12%,
TER MR 85.94%, & HHA WG A~45 A8 & o Hh 8000
FE SN e = R I ol I S e A <
86.12%71 85.94%. JLIMHTIY, 25% . 50% . 75%K
B BEMERFEM . P & AR R (Higgins,
Thompson, Deeks, & Altman, 2003), H R #&
Cochrane BRSP4, RE P AKRT 50%, HEF
A A] L)% % (Higgins & Green, 2011), Hit, A<
R 5T H sk i Y S M Y B, HLEROR AT 20 .
WEAR, RO k) R S T A T R A 3 AN 1T R
A7 5 L1 ¥ A2 15 45 B (Cooper, 1989), Tif—
A HEAT IR RN A
3.4 BETRERE

Gy B SEBUA R LTSS AR R
5 T S O A TR B (L 4),

MARFFIGE B . 5 B0 R 1 R R
EVATEH, RELWA 20 = 043) T¢I H
(A 9 =—0.07), Q (1) = 25.56, p < 0.001; I
T 50y 25 o 3 T 55 e S S VR T AR, 3 A i i
(d oz = 0.50)= THAME( s = 0.12), Qp(l) =
7.33, p < 0.01; APAAHR XoF i i A ke ) duk A
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®3 PBEBHRMEAE

- St Tau-squared
Q df(Q) p Tau-squared SE ik = Tau
X RRUE 670.05 93 <0.001 86.12 0.30 0.06 <0.01 0.55
b AU 583.28 82 <0.001 85.94 0.32 0.07 <0.01 0.57
R4 SERZES PIBIBE RN A TSI (REH R AR A
LA i R K N d 95% CI R
Qs df p
L
23] F L 37 2739 -0.07 [-0.17, 0.03] 25.56 1 <0.001
RY LW 57 5349 043" [0.26, 0.60]
1 1 2 5
PRAEI s 65 5061 0.12" [0.00, 0.24] 7.33 1 <0.01
IS 29 3027 0.50""" [0.25, 0.75]
LIRTINRIS
Kt 34 2897 -0.01 [-0.03, 0.12] 13.38 1 <0.001
LNy 60 5191 038" [0.22, 0.55]
EHLH
E P 38 2848 0.01 [-0.13, 0.14] 12.20 1 <0.001
RY LW 45 3816 0.44"" [0.24, 0.64]
[T P e
RS I 55 s 58 4553 0.08 [~0.04, 0.21] 13.16 1 <0.001
I E 25 2111 0.59"" [0.35, 0.83]
Mok
Kt 30 2334 0.09 [-0.06, 0.24] 3.90 1 <0.05
Loy 53 4330 033" [0.15, 0.52]

e Qe fUFRANMSFFME Q K, p<0.05, " p < 0.001 FUEKK).

WVEH, EBTA B g = 0.38) TARATA B (d k=
~0.01), Qg (1) = 13.38, p < 0.001,

MIER NG T F . 5 04 R0 38 T 00k
LW, RELTHA 54 = 04 TEIH
A 55 = 0.01), Qg (1) = 12.20, p < 0.001;
AT 2 25 1 ol 3 3 A5 0 Ak 8 R T AR, sh A i T
(d sz = 0.59) THAMIH( ps = 0.08), Qp (1) =
13.16, p < 0.01; AR 38 8 0w A 2 b 2
FEH, BN s = 0.33) @ FHRAFA B ks =
0.09), Qg (1) = 3.90, p < 0.05.
35 AFREWE

R LT kR kR mELE 5). B
S, W4 Z B (Rosenthal's Ne )/ F il FAE

5k + 10 (k T84 ATTorHr 20 7 2800 = A0, )
F WA BEAEAE & W 22 (Rothstein, Sutton, &
Borenstein, 2005), AN A 7E S50 46 A1 AT A% 0
15 iR BT 1500, mim KT IRAE, Wik
AR bR R I FEAFAE R 3R 22 1Y T REPERUI
R, WA Egger L[l IR 1 [l U5 7 Rk #E
(Egger’s intercept)di42i 0, WIAFE & F w21 nl
fie P4k /N(Egger, Smith, Schneider, & Minder,
1997), AR5 72 Wi AR 8 Bz fE o 5 A
—0.35. 1.34, #2350, H 95% CI¥HL% 0, p (HA
W3, PIZSE bRt 3 B AR DS 7E K R M 22 1Y
FTRETER/IN . B, SR FH Y I X 2400 5 70 A7 T
SCERAAT S RN, RBRON BB . 4R BT
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®5 RRRFEWRR

g s Rose’\rllthals .Egger S o
fs intercept

95% CI p

EENE 2510 -0.35 0.96 [-2.26,1.56] >0.05

MR 1524 1.34  1.03 [-0.71,3.40] >0.05

H:: 95% CI 18 Egger’s intercept [ 95% & 15 X [a] (Y
PR R,

W, AT IEARLEAEA ] BRI S Tl 2=
4 1tig

B Xt AAERFSE (Ginns, 2005) 7] BEAETE 1 B G,
AT T LB N 2 W R ) R A B AN R 4T T G
SR A IRUESE, AT RUE TE R B A T
AR S LR AR D00 55 R B DN 56 i 2, L 3 S A0,
TER GV | ShAS i K AR SR
AL, WEA R EFEAE, SR T 2R A
ERE, FLR B L i sh A AR R
T T N A T B R A
41 PRBBETLUTNEE?

RN A TR 4 R s, i 7 AR UL L
T} T+ L 0 AR B R v R A N 6 R RS I 56
B, BUE TR 1 RMBGR 2 U A E RN
Rk, 78 2 AR S R SC At R e, T 3L
T AL R B LR, X 5 B R ST A
HIHLE B UL S — 3 (Mayer, 2009).

T T A8 1) 2 2 R S AR T R,
AL A6 FAFTE 2R B, 1 1 1) AN A RE LA AR 3 T
KEBELHSCAR), g LAV 3 R B (5 5 %
U)o ARHE CTML, MRS Bl i BLSE A5 2 m T
W IE AT BN Tl IE, AR R R S B
FEAER A XTI (738 38 75 LU T.(Mayer, 2009).
ST LAY 1 R B SCAS AR S A, 2 2 F AR
BE R I P e . ARSI SCE B T
I 2 TR 1 1 A 5 A DT, 2 2T 3 AT 43 AR R
T 56 U3 T8 PR AR SR, A3 T R Y
TR 25 1 (A B S SO0 B B 308 3 0 A0 W 0L 1
T 0 F A5 8N %% 7= 4 22 5% (She & Chen,
2009), 4 52 3 AR SCAR AT, ZEAE R
{7 BB M B 55 4 A PR E R ROIR, W Rg)
AT B RN, AT A BBV A By
B 5y 5 800G Gl T R T AR e A2 1 #E f e
(Rummer et al., 2011; Rummer et al., 2010); &2,
T [F R 75 A L5 A R B AT R

G, T EATH, J5 048 18 AR LR A
ROE N

T AR MR, AR RS Ginns (2005)
MITCor BT AERUN i FAFAE 25 5% B 58, LRl
5 b, ARFFFEAF NS 0.24 (p < 0.001),
1M Ginns (2005)45 540 0.01 (p > 0.05), X,
TEIEAR I I, ABFIEMRY =R 0.25, KT
Ginns (2005)73 2 f{E 0.76, FIIIESE T B 55 Tl
Wo FRATINH, LR & 2 5 A RE R
Ginns (2005)HF 5% H 45 525 £ 14 36 BB B R B0,
Rl Ginns 2B £E S5 K TR B 5 [ 18
BN AL RS2 T AR DU 55 i 45 2
42 BIEMN AR EH

VAT RN A B 25 RUE S, REAE . Wi
AR MR AR I 0 A A B A AR

T 5E, RGO PHAE ORI 50 AT AL I 5 Y
T JE N AR 4 A 0.43 Rl 0.44, IR
T FLW, BUET % 3. BT I HE LK
PER BN s 3R 2, DR A N B R
G WA R R R S, 2 )
PR RGES T, 2 & 0] 2 2] I [ AR 1R [ 5,
AMLAE BAERAR, T VR A o 4 B A o 3 1 2
I R A A5 2 20 5 E T < e+ AR
I ARG B 25 5 oy B R, O 2R 5 R A A
(Rummer et al., 2011), [ A Q0 im [ +75 5 ff 150
BRI T A SR e A R A B[R] P 45 T2 )
2 3] SRR SR WAL, B4 TC e 1 i LA fa] i
TR, 203 BT LARYE 2 A% 2 RO 52
SRS, AN W O AR A AR R
PR X s E B AR S B EENE
X (Kalyuga, 2012; Tabbers et al., 2004), Aif, 7
B, BRI R G VR AR A O i
#5 Ginns (2005) TR 45 RAFE— 3, (A&
o FAREGE(d = 0.93)K LA, BRI AT
SEL, AT BEAE X B O LR AR . XA T &
BN ARGIT 10 4555 (R 5% 1 537 00 £ 3 38 2500
TN

HVR, 27 1 T AR I 46 R AT RS I 8 1A
SRR VAN ES VA S D A [ N N s 1L )
0.50 M1 0.59, W3 T #Rasm m, Y im w3l
AN, AT NG T AT ) A X R R R A
A, SR 4 —2 RE AT R BE
T S b S AL L S IR A R 952 B ARRAE (0 3
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B #3h 75 %) (Mayer & Moreno, 2002), {HH%E
Wk B39 LA R v G 28 38 B M A e a5 A5 B X L 3
TH VR A A AR B SR (K] et al., 2011), [RIECAH
PR E R S, 2 A AL SCARE B AT,
P& SCAR B0 3 IR S 4 M B 5 (Sweeller et al,
1998), L5378 1 ) o ;T g 2% 0 O %o O 38 T
BRI A A R, NI E 2
Y BRI TR R, B2 g A 1 B 4
BRI LS8 SCAS o SOR T R T 5 400 D8 B3
E TS T D45 1 (0 22 50 L o 25 i T /N . AR
BAMY R, TN ER AR, AR CR R 58 T AR AT
B FRBT B E SN, XS REE
)20 R0 T 00 30 114 2 S G o AR AR AL K xet
PEHRZINE . 2SI, 5 S R
PR AS B T B8 I 30 2 AR THE A R 2
fith AT B2 2%, Ifiz ) A 2SR ) 0] g
Prid v 2 (Mayer, 2009), BEAZIRIC R [F]122% ]
W, IFAREC BB I s5E; HIR
AR TMEZ )G, (EAESEA S AR,
T, RIFLE BB S . L, # A
ARk, AT UE T LY R T YRR PR AR
A, PRI I LA A T 56 T B kL E TE AL o
X148 T Dunsworth Fll Atkinson (2007)#/F5%4%
WS HF o
T, SRR B A~ 25 AR i b BB R
O B 40N 43 3135 0.38 i 0.33, Ak i m Tk
B AR, B0AIE TR So TR B AR T K
Doy e AN S 3, RO T O 3 A e R R A
PRI, X 5 5ERTHE A AW a5 R B —
F M (Harskamp et al., 2007; Kalyuga, 2012; Tabbers,
2002). . Leahy il Sweller (2011)% B, 7E2%
S EE R, AT ROHE I8 AR A AR RUR
Lb AL B T B AT (FHE [R)RE A i R S R B ) )5
WIE RN R . — Ry, fEZ R s h, JEAR
AR N BEIERR THREHA T B . 4H
LRI A ZE FL AN T (essential processing)4l, i
BT RO . FrigRAEGERE, B84 — B
[B] B P Ks: 22 W AR Ak 100 BRRAIE AR5 F T AR IR 12
P URAIE R a2 21 AN T #E (Mayer & Moreno,
2003). MMORIAHEE R, RIEAERFAMER AL, TR
WERET Z TR UR, AN Toad B2 i 0 PR AH X A2,
PRI B T 2 45 75 5 il Ul AR E T 40 SCAS B 9
gL M, RARLERFHERE I K, %o

A TAEIC 12 55 faf AH B 3 0 (Kalyuga, 2012), M
T o PSR AN T R v D BRI, RO 1] LA
W S P, T RE R YRR 2 T R AR I Tk
A&, PRI 7 3 T S0 0 7= A

TEERNE, —JH, iR E LR,
SRV RON A B, AT ST BN & I3 e i 1A
BUNE, AR SR SCAR I 5 W AE AL SCAR R
TARHRW . KUk, SCT SCA N T3 W 7E 2 1
e 2g 2] o B 3E VS R RNGE B S, IR FRIR AIE
Ko m— i, RERTRER LT 28k
JUNHIELE, {EL 3 AN 7 AR A L AR I PR AT A B
B4, Rummer 25 A (2010) % B8 % Hb P 38 18 500,
BEE T PAMBE 2 8 T B AR (split attention
assumption)tA A, FL3ER G I IZ B B A 1 7 BE IR
T A T BOGH I SN ;T 23 (8] 4R far R U (visuo-
spatial load hypothesis)IA N, 5 TAEICAZ BBt
P4 38 T ¢ JEORE 2 T B AN PR AR R A T84,
BB R, RN R, e
HSEFEE R 7 J5 S 58 75 205 Bh 3R N &3 M 7 vk
MEARGN: RINBWEAT

FAN, GiE AN ELS WS CRE, 2k
> I SR RN PR R RS B AR LR W
WA R HZ M. 5—, . UrisiE g a8 e
FHXT 4538 T8 A B IR TH AR RS2 i A 51 e 2 4 A
EMRENRBEN, MMEXTI . U iEEFE
BEOMTIEA LA A ST . BT (Driver
& Spence, 2000), X AL AE E 2SS e B
W SEF PN A BUE 18 (Stein, London, Wilkinson,
& Price, 1996; Tata, Prime, McDonald, & Ward,
2001, MX—MEEYE, L. Wi b AT AR Y B
5 B E R 8 A5 (AN ;T T+ A0 0 S AR Bl T AT +
PRV TR — o S (BN i )38 1 7
BEERDITEFEARAZIE., F 2, ZHEKFY
INFT SN Ry, W SCAR By 5| ke 40 b 3 1A R AR
13X — W 4 5 Baddeley Y TAE 2B I A —3K
(Crooks et al., 2012; Rummer et al., 2011), K b
WY TAEICIZ AR 8 (Baddeley & Hitch, 1974)iAN
FITA O 18R] (L5 SCAS R0 RS i 100 ) BB S 7E 1 5 2R
% (phonological loop) (R WT 5 18 38 ) H 45 2 in 1.1,
T AR AL 2 [A] A AR (visuo-spatial sketchpad) (BIAT
VIIE) . ENZ, ZWRRAE T 38 B RN I T B
I i — RS .
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WFFEAEIE AT = (D)AR LA oE B, 245
5L AL T LT T8 5 R I A ) A T 2 A
S BERE BT A R, ORI 6 A T R 56
G, SCRF T 28RS TIVENE Q2B
I B A AR R K A AN Y
BN, RGP VE L S LK R R
T F10 38 A A0 B 5
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Visual text or narration? Meta-analysis of the modality effect
in multimedia learning
WANG Fuxing'; XIE Heping'; LI Hui®
(" Key Laboratory of Adolescent Cyberpsychology and Behavior (CCNU), Ministry of Education;
School of Psychology, Central China Normal University, Wuhan 430079, China)
(* Academy of Psychology and Behavior, Tianjin Normal University, Tianjin 300074, China)

Abstract: The modality effect in multimedia learning showed that learning outcomes were enhanced if
words were presented in an audial format with pictures, rather than a visual format (see Mayer, 2009).
However, research on the reverse modality effect indicated a totally opposite result (e.g. Crooks, Cheon,
Inan, Ari, & Flores, 2012; Tabbers, Martens, & van Merriénboer, 2004). A meta-analysis based on 91
empirical studies was conducted to investigate the effect of text modality on both retention and transfer tests.
After pooling data preliminarily, ninety-four independent effect sizes (8088 participants) were finally
included in retention-related meta-analysis while 83 independent effect sizes (6664 participants) in
transfer-related meta-analysis. The results suggested that participants who learned from narration
outperformed those who learned from visual text both on retention test (0.eention = 0.24) and transfer test
(dianster = 0.25) with different effect sizes from Ginns’s (2005). Further moderator analyses indicated that
modality effect on learning outcomes was significantly moderated by the pace of presentation, dynamism of
pictures and duration of learning materials. Specifically, the modality effect occurred mainly in conditions
of system-paced presentation (derention = 0-43, Uyanster = 0.44), dynamic pictures (0retention = 0-50, Giranster =
0.59) and short learning materials (d;eention = 0-38, Uiranster = 0.33). All of the results didn’t reveal a reverse
modality effect. The replicated strong modality effect suggested that performance on recall and
comprehension tasks was better when words and pictures were presented in a dual modality, rather than a
single one, which supported Mayer’s Cognitive Theory of Multimedia Learning (CTML). Moreover, the
pace of presentation, dynamism of pictures and duration of learning materials should be considered as vital
boundary conditions of modality effect.

Key words: modaity effect; reverse modality effect; boundary condition; multimedia learning; meta-analysis



