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* oA (Meta-Analysis) «

BREMRBEEESFEENEIA? THHHRA

wART & MR HEED g’

(PRGN T BB R 230, BRI 430079) CAb st RFAKRA T ¥Be, | A ki 519087)
CBRPEITE A= AR AR AT T E DL RS, 19% 710062)

B E ALER% RERZIZEEEFARFINAL, R—HEZGFI X%, RENFILTELA
BHWGH BT REEH R -, AFRKAAOMTHER, 2BFH, BB, E4 . 7R fikde i 54
HERTE, WABE RS FI ¥, FBE¥F IHALE T8 E KA 0 oA X S5 B AR
PP EZAREBEL KRN A RS BT ki, REZRTT 20 5% #X, £RT 5 EE, ERAA,
BERRTURZHE ., ERfE B0 K%, BXFINRAle R TOHREE, ATRXESHLA.
BEREE—ZRELZIMATILEGY @, EHATROELT, BEERSF I ARG YW, 2%
AR T IBE, AR R ST A A Y,

IR MEE, FI R, A RAEL, ARRFIEE

SRS B849: G4

1 5|8 2. R, ZREENE RS2,
) BTG E R R, MRS R NS RE
AR A b R i 2 ) BB S TN RS B TR
PRI I B 99 38 T 3 DG 3 A8 4 SR W FE AR )2 THT A2 75 [+
FEEA TR
5812 847 e U1 25 40088 9 DF 9 45 SR A UL
RS SR W 1A B0k A 22 B R ) el A5 30 T 3
ZSUERFFE I 572 $ (de Koning et al., 2020a, 2020b;
Leopold & Mayer, 2015; Tindall-Ford & Sweller,
2006). fflln, Leahy F1 Sweller (2004)7EA %555,
2 b B2 2 (W S5 b R B, AELGE IR I 2 1 24 2] i
S FE ST EE 5 A (AR ). BARZM 5 Y
IR HF T R 2 S UGS B AR, ]
WA T A F A 4518 (Cheng & Beal, 2020;
Cooper et al., 2001; Linet al., 2017), /%1, Cooper
4 N (2001, e J)FEA KR MLA T-RA% MM
Wk B 2022-00-28 R R, X E (RN, 2R R A
* EFK A RERE R AT I E At 5 B XA TR SRR TN, T G R 1Y)
G R DA ZE WL 5 RS (0 H S SIFEARIR FFME 2 ki, TS

61877024) Al [E 5< 11 SRk 275 4R 100 H “ WL o > rh g o) F AR ST B I B IR £t e 2ok 33
F RS RAENLR S Wy kB (BUH 45 REMSIRAL I R IRGTTARARSF, X

#H % 5 B% (Learning by | magining) s g Fx .0
JR %% 3 (Mental Practice) . 0> ¥ 4 # (Mental
Simulation) gk, # & .0» 3 il j# (Mental Rehearsing)
(Clark, 1960)., 14 s 97z N AR Iz
L AE I 25 (Sackett, 1934), B k5%
M P TR LB LA, L AC
TEP BBk WAl Ak Bk 53830, £t
Mr 22 B A8 4 SFe it iz sl 25 B A B 1 i, D
i T RR WS 2% 5 F LI A R R Y
22 F RN T AT b A AR A G IE BB g, I HaxX b
Bk B 8 G SR WA R B A 38 g 1S 1 (Toth et
al., 2020; van Meer & Theunissen, 2009), IIt)5, 48
SR W 11 10 T 0 B DA R 4RI, n 22 AR A
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2 X#LRR

21 SBREEIHHERKRE

LR E S IR F I F A E I NENGE
BT ERE . ALUREE S, 58 AU IE TR i i )
WA (Mayer, 2014), AR5 HemE & —Fh 2Rk 2
] A WU v A 2 ) N A I AR U 2 T SR
(Fiorella & Mayer, 2016), 7EX/MidfE2iH, 2%
T B0 I Y BRI L LA R S D R
AP ax 26 {5 B SV 3% A A ok L2 IUE B i 4544
MR, WA ESER, thin, M2 H%
R NEIFNER G 21T LG R, AT
T B AR L R G0 0 R Bl I IE R Beis A7 iy T
o AL T A A g2 2] SR, R KRR TN
B, B AT A, A B AMEZ T,
FATVT B GE ho HHRE T N . BOIR 2 A
FHWN, Tt 2 H IR B 5 B (Self-explaining
Strategy)if & % I 5 W% (Learning by Drawing)#54u,
TGN, FEN7ES B O f Rk A B gz i,
2 ) BT B A TE A R B R T R R A
(Chi et al., 1989).
22 SEEFEITEHESRENERERE

RS TR W o} 22 AR 4 ) (B R i 2 B T A
MMM R, AR YR
(Generative Learning Theory)ik iy RG> % £3)
ZHEANAN T, SHMEHEL, HILHL
B — A B RAE, FFH X LM 4 # K
Wiz, I EFRBRGEEE L WH¥Y
(Fiorella & Mayer, 2016), AH %5 IE 1A I-RENE T 2
VLB =8, il R s she, — 8
BACME B UM R NER, il R
WATHRR . 25 51 A R MG, =X S R
HREATARARE G, LI MER,

AT LA

A UM S B B AR B SR R, R A
BHWFILAIAL : 55—, BERIEAT EKE T
HAoh g, nesRHERE . o FHER RS, Bk
5 R W T 45 5 St AN 2 2] 5 BT B2 3% (Fiorella &
Zhang, 2018); %% =, K ALK AT ZIME,
PRI 2 3] RS T N OG22 I AR 5 . [HAL A i,
MERMMAEAEE TR 58—, XL T A
AT LLVAME R SR, MG R IRER 2% S H B A T
RINAL, PR 2 ) B0 A5 Al T A 5 SR A 2
SJER AR, B, MERRNE R ETE
MRy, 3 F WG TR T 2 TR BAE1E A
Mg, —BER B AR, K
N 3 (Cromley et al., 2020).

ot AN FA BR 6 (Cognitive Load Theory)
N, BRI N A B BAT — ik
Tl JG A fig & HERURAE R, 75 W2 JE400) (Sweller,
2012) NG ERIS A Ry 22 o) R g —
S AR, 52 B R T B SEm
TEHAFE &, FHEATIME, BTE HER
RN T 25 R Z BB A7 AN 5 v, R
HRAH B FIE I F ARG EER, X
ARG RO BOR, - R BO A &
H3%, Bandura (1977)4& 1, WNAeh24 ) & R fkig
Dl FHAPRAEE Y e A, AR R R R )
AT B B2

EAF—FR A2, A A it 2= > B AA
0 A B X AE G SR W AN R[5 i 2 2] 458 A [R] 0
R EX PR IS I RS AR g, TR A AR
7N T GORME R  2)  R miad FE (LR LR 1) A
Az V2 ST BB Y A B L A, ARG SRR T LA
) HENE B . A AR, M4
I AR A R I 2 ST 3 RN e A i, AR

T W AR i B
o RAT: Rk T W {RET
. \
BRI 3 MAER |l %3
e, | B B8 BE o Wk (R
5]

L T A G IS AL Bt 2 T BRI B0 RS G0 SR 2 3 I ool 5 e 18 5 A% e 1y 5
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WK AR HE 22 2T Y XA S R R BT AT H A
HUIM T AR, R RMOR TCIR AR 22>, ROf Al
RERH 2 > o XU Ak A1 B2 I T A8 S SR 1 il FH A
TEE LSS, BIVEE S 1 535 el 20 DA R 57 47 1Y)
TEOCT, AR B2 Bt A 7
23 HEHREBIFEIZIWMLIERE

T L LAY, BETA SRS 1 5L
MR FEZRT HAAFEGR: —FEET
M S A, AR R =
PR B RZ ), AT 35 )38 Ak o S0 R IE S, 2
S F N DGE s AR G R, DT R 3 Bl ik
B HARE G MR, BT T RiE.
fi AT % 4 (de Koning et al., 2020b; Leopold &

Mayer, 2015; Leopold et al., 2019; Schmidgall et al.,

2019), I HH TSR AT ZIME, Bl L
452 >} i) (Cheng & Beal, 2020); % — Rl s
A R 8 52 3R s 3o 2 ) TG B 3 i e B & = A £
FEUR, X X a5 DA DA 67 e S A A BE
ZHISIAK, MRMHBERRE, ) H A
e 150 U RS BOR A U N2, 53 BTk
A A BR H IS 3 WAL 2 ) AL S 4R T
fEidz s &, MBS H N 4, X
FERL 2 5 B0 LT 8k 3h 2 2 gl 2 HoAth 2 2T K
WEAH, BRI RS RIS, EER R
22 3], X — WS IR A LRSI 5% (Cheng &
Beal, 2020; Cooper et al., 2001; Lin et a., 2017),
KT AE G WG X 24 2] I R i 25 SR — B ]
REJR R 2 — S, AN[EBIF ST 0 A8 42 3w 1 45 0 7 =X
AR, AT A T 2 > 35 B DA 6 fng R0 AR ol 1 2
i, BT, A RTFFR A SRS 1R 7 =
FEA: FIMRURET L SR AR
BLEE 2 2 RERE A o] LR 38 2 20 38 7 o R ek
B2V AR I MR, X8 # A 255
M 2= 3] B BN s, Filin Sibley 55 A (2022)7F
HIRMRRER MG AT P R, FHEL T ARF¥#T &
THEF B, AN ARVER %R T8
=7 35 R T A DN A ey I B AR Y 2 2T
Gio NG BRI M B R F, Y5 S AR
PV R S AR, Al T B AR TE S A
RN 2 I MR NS AT R R AL, X
PEARAM NI WE . Lin 48 A (2017) Bk 24 > F 2
HSEC NG A R G, 6 AR B A R 1
B P IR C & I N RS S, R

45 0 PR ) A RRE G 41 1Y) 2% T 5 e B R S
WA B35, M Tindal-Ford Fl Sweller (2006)
WSR2 2] B AL 2] WA A NS I A TR,
AR G g A v A SR 38 ) (] R ) L B A 2 ) b
BE AAT R B, AH LT EESIA, A SRR
) FHRAS T HE ST NS, ke, 2R
FVFE S B G A B P AT I ME, ThEs
TSR A S . AR, H R IO
ST R AL 2 75 T LK AR G2 SR 1) 18145 52

T FH AL 5 R s 2 B SR A 27 ) b A el
FHIRJRAE 2 S BE 5 1, 05 5% 1 5 B X A
T BB, B4, Lachner %5 A (2020) % ¥
AH LT A8 27 2] 25 U5 il R R R, 4 ok 2% 2
HAEE A R, 2% 2 S 2 o B
O 21 24 2R A, =28 3 2 5 0 A HAH G 1Y it
B (B, WIRLL py 78 B T . WA P A A B
fift) o MR MOPE A T e, e ) i AR P (AR
G ORME T LU K 2 > 5 1 0 DA W 4 30 T 5 1 TA
AT, BV 2 20 & W oeVa, AR A X A5
BERE . 1BV YRR R AT
it iE, BR A H TG EARBR AT
2] N BT IEMZ . $il40, Cheng 1 Beal (2020)
AN Lin 88 A (2017) 87 55 #E 22 2 45 R 2 Ja 1l
(A G ORI B AR — AR R LR, B k2% 2] 3 [
ICHTEAR B, MARELRh 2% 2 3 BEAT 2% S WA 1A
BRI, Y2 ) B KRB NAZ G,
A ATIAR AT BE B A AN 1 AT B 5k 4 SRR 2
M WNZ ., Mitk, Cheng i1 Beal (2020)ek#k T Lin %
N (2017)fiff A8 52 5 s 1) B BIL, 445 AEL 52 5 s g FH
FE2E 2] b R v, 55 & Y 2 2 1 2 (B AT BE
T, ARG 2 2] 3 b s LA I R
YL 2 WS T TR S, ik, %
R W 10 el FE ST AILAR TT A R Y T AR G SR X 2 )
AR

ULAh, 20 H AR 2 BB 2T S
WG A R ) 55 A — 4~ FEZE[H 2 (Dunlosky et al.,
2013; Leopold, 2022). fil4n, Dunlosky % A (2013)
LT 20 Rk RAA KGRI I 2 5 S,
KRG WX F/NED | AR S E A
F ARG W, TR R 2R A A 3 I AR
R, Leopold (2022) 3 i 764 M &5 34 i — 2 iF
ST ARG WX LB R A N B 5 M s A [
BT 9% 45 5 BLABL G2 SR Wi o L 2 1 T 5% T 11 2550 17 £
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(9w = 0.85; gaw = 0.75) MK T XA B 1F i 5%
(g ws = 0.66; gmw = 0.53), {HH T H M
SR TE ARV AR R AR SR W (52 e, D st
NIRRT H A T R A b, WOe skt
TR AFILE BT . Bk, R EE X
AFBER 2] B B 225, MBI, 1
Ab, FRATTIA A A P 2 20 B R N gy B
(A BE R R, NIl ) EREHAR (RN vs LFE) 7E
TABID T R . DA 57 FH A 5 s ) A5 R A7 A
EZ5W, TR, JLENNEIEAL T &Rt
B, MR FEE, BEENEE A& E AR
(2% > 7 3, L EE T 22 i bl kil A 50K e
(Leopold, 2022), Kk, #HEH T Hofh 2 > 56w (in
SAEENE), AT ARG R T O A T AR A
D A 1) il R S kB R s, R BT AT
R T SR 5 R s S A 2 3] S, ik AR 4
SR W A (8 R T /0>, 0 SR AT P AB 5 SR ik I
AT S LER S, AR n] e 7= A 5 A 2 > > ]
AN R A

Mz, WEE R STIET I A R A, A8
G X 2 WA AR S Y T R A A AL, LA R Y
Z 3N ZF R IR (L 1) Jea e — R g
g B AR TR 5T A ELAH ST i 2 AT 55 25
RIATLEA VN FE T AT RS 7%, REAE N
RPN E T AR FH R LSS, BTk, AR
T2 138 5 T A3 AT 9 vk WL LT ] R

(V)G FAAR R HE AR L, AR5 e 75 g
i i E PR TE A ) AR . B R AS LS . U
2 3T (BRI 67 g 7

(2) K8 5 5 W of 2 > B 52 W) 2 75 A2 B 2 ) #
B ET UL | SR W AL AN 2 S 3 B AR GRAE
b REN

3 MIRAE

31 X#BRSMHIE

N T JRT R 4 T A A B 2R o) AT G
MGRIRWE I SCEE, AR5 Springer. ERIC,
Science Direct. Web of Science. Google Scholar
AL SCRCHE A R (CNK) L 4E35 . 507 8K
0 P 2 v SCRUIR R T TR o KR OC IR Y
B BT LR A R 2 B o) h R R SR AR
A G A E], 98 S OCHE IR T “Learning by
Imagining” “Mental Imagery” “Imagination” “Imagery”

“Generative learning strategy”, 3¢ 56 a4 48
GORME" 22 REE” o R T 2 AT S iR
W& i 5. T Cooper %5 A (2001) BT F R IF, PRt
K SCHRA 2001 4ETF46, I [A]E5 B2 2001 4F 1
AE| 2021 4F 1 7, B RIE 20 4F, X FTRE
YA KRG SIS R (R . EE . &
. AR, AR B S RS (R
P, BRAATR) . 2E AL AR, XA
ZORMEN R B, TR R IR Bk,
RS T R AL A A SR (s g ), B
A 5T RS A R B 0 Y e R ARG 3, B ok an
HAMEAT R, BB T AME RIS g g Dk %
IRAF, WSEIEARYE G B A SR, A, dnbt
FARSLUER S, BUE AN A DL b = R A Y R AR
i, s AT A TS AT I BOE (kA L 1Y
8. PRifE2ES5) M B HEBRAE AL o B T8 SE g
T Z AR G I S5, Dk S A SR AR
it AL FE O A7 AR, AT B R 2=, BF
FERTAR R R WG 2 AT T & I A0 B Rk
o053, PRI, 20 e SCRRBEAN A4 #r, 3t 65 4
B (F 2)o BT R CMA 3.0, ARF5ER
FHRYRLNI{E 9 Hedges's g, [H J9iZ% {8 7T LA Xt 22
#4745 1F (Borenstein et al., 2009), % &3 BT 1
ey~ M, RS A AR A 43 BT R FH E AL A% R AR
RIHEAT . BeAh, ABRgEE I 12, p (A Q i % 21
SELE LI 5 BT (W TR =2y () Bk A 50 ), n 2R
Q 1 W3 F s o 32 00 5 Tl Bk &A1 i3, D
ZANMREIEES T2 LN 2ES, IR RAN—
Y (Borenstein et al., 2021), # H I T S 5HEN %
N REAEAE TR AR B SO R A R G i
M2 5.

KRR TR IR S0k
(n =2136)

—————% %%Eﬁiﬁwﬂﬁ)|

| B RIRBRESRG = 197) |

r—————ﬂ%%$ﬁ%ﬁ#§%iﬁ|
}

[ B Rem 3 ik = 450)

> BIRBEAsER |

| mATEAERe=20
2 SRR S
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3.2 k4w

LA VMR R, PR AN EEN=A
7 TR 5 B2 A G2 S me of 2 S ROR B 2w, g3 il
S S NS (R . B AITAS), FE 3% I AIA
AT o RV AR b, AR ES  E AR

R1 MNEERKBTINHLHERERER

AU AR O BRI R,
HAESE I MRR AT I L, AR AR A E IT
A UL, R IR A e R B A SR AT g
OG0T T AR & SR 5T MR i, AR U
i (Effect Size), HARGAS W% 1,

Whoe & BRI R MPRLEEAI HEL PR A o g
Glenberg, et al., 2004 JLE 25 = h R 1.16
Leahy & Sweller, 2004, Exp. 1 JL# 24 = h T 0.87
Leahy & Sweller, 2004, Exp. 2 JL# 32 = h T 1.07
i 0.19

Leutner et al., 2009 JLE 111 & G
N ) 0.45
P fi 0.34
Scheiter et al., 2006 A 123 = h % 0.11
fi ] -0.42
T 0.96

Leopold et al., 2019, Exp. 1 A 81 & G
(353 0.67
T# 0.29

Leopold et al., 2019, Exp. 2 A 75 = rh
&3 0.68
fRHF 0.18
A 104 = h i -0.02
fi ] -1.56

Schmidgall et al., 2019 EXP. 2

(353 0.16
LN 100 = h a4 0.17
Fisf i) 1.77
A 0.47
‘ P 0.26

de Koning et al., 2020a LN 92 pes th
T 0.08
PNl 0.03
[Fs3 0.35
g 0.69

de Koning et al., 2020b A 87 2 G
% -0.18
Nl 0.25
Cooper et al., 2001, Exp. 1 JL# 28 = J& T 0.63
Cooper et al., 2001, Exp. 2 JL#E 20 = = T# 1.41
Cooper et al., 2001, Exp. 3 JLE 22 I J& a4 -1.08
T# 0.90
Cooper et al., 2001, Exp. 4 JLE 36 = J& T -0.94
fi ] 0.40
T 1.49

Tindal-Ford & Sweller, 2006 JL#E 22 = 5

i
®

0.12




2268 L R 2 g B %314

e #H WO BEARE MRLEEA MHEAL [R5 o g

(353 0.38

Huang & Mayer, 2019 LN 142 js Ja
fay:4 0.42
Ignatova et al., 2020, Exp. 1 LN 44 pes J& T#% 0.80
% 1.03

Ignatova et al., 2020, Exp. 2 LN 60 = &
VN -0.52
Leahy & Sweller, 2005, Exp. 1 A 30 7 h T 0.80
fay:4 0.48

Leahy & Sweller, 2005, Exp. 2 A 30 i G
fay s 0.82
Leahy & Sweller, 2008 A 30 i i T 0.51
T 0.35

Wang et al., 2022, Exp. 1 A 93 7 G
VN -1.55
T 1.25

Wang et al., 2022, Exp. 2 JLE 90 w h
NI -0.92
(353 -0.26
#F], 2020 L# 120 i Jii T -0.36
A A 0.01
A g 0.00
‘ iR 0.75

Leopold & Mayer, 2015, Exp. 1 LN 85 ENEER h
(353 0.77
isf [ 0.79
T#% 0.83
fRHF 0.97

Leopold & Mayer, 2015, Exp. 2 A 48 ERUE LA
A g 0.46
i ] 0.85
Ploetzner & Fillisch, 2017 N 52 FRLGE i i 0.16
(353 -0.10
T# 0.01

Cheng & Beal, 2020 PN 82 7 B rh
Fi ] -1.02
A g 0.24
P 0.00
Linetal., 2017 LN 63 L] J& NI 0.60
Fisf [ 0.65

T pAREA LDy 18 H LITF K, MACH 18 X LI Egfil; MEUR BRI J&, FORTEMITHRRMENS, = F m] LUk
BEARL 5, RN AR IR, 2 FHORATLUE B2 bR R, FORUE B B0 Rn AR S AT UL BEAL
th, FRE ) B PEORTE A PORIING, HEATRIR, J5, FRe I HEWEORA D H R SEMRG, TR R, el
PR AT UL AR AE 27 o] i AR v R 2 ) SRS I AL, 2 RO AT Be 5 2R o o) B AR A ol 455 2 S B

. ST AT VB 2 30 B JeE T T % 2
I=F

4 HEAMSER B T SR R S I S

11 EEREEB 5 A B M 55 45 RO A AT, 2

BRI TC A T R RO, A TEMIT BB R . B R e
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4 Z % (Rosenthal’s Nfs)R 86 & 22, REL R
¥l 704, KT 335 (5x65+10), F-URIEHITC i 3%
B & Fim2s . B, Egger's MR B t =
1.78 < 1.96, p = 0.080 > 0.05, #E—LUEWATELE
RFMZE, FT IR AT B0 45 R 2B
TR .

42 SRERBRKFMMBEL, HRKEMISTH

BERAEIBTNRE. BERNIES, B

22 3] Bt 1) FF P AR WA 0 B Fr

PRI 360 38 8 275 A2 3] AR e A R
BE o RES BT 3R W AR S WA B T2 >0 3 %
PHAYICAZ (de Koning et al., 2020a, 2020b; Huang &
Mayer, 2019; Leopold & Mayer, 2015; Leopold et
al., 2019; Schmidgall et al., 2019), i1 de Koning
55 N (2020a) 75 H I 2 2] B ORE b R 56 A5 52 0K BE
(Mental Strategy, RIELsK 2% )35 A5 IF X AE LS
TSI A ROCR, & BT LG T B R B (Physical
Strategy, BIVn] LUK OC 4% Bt 2] B ) 4H, 6
WIS R GRS R
[ 2¢ 2] 25 B A% 112 B8 22 %) f B v I SC RN HEB 1 50
o (B, HHh—BRF 45 IR A LR R G
TECRFFIN 3 b A R AR . 140, Cheng #1 Beal
25 N (2020) 7 N AR I W 22 298 44 6k o s 0 AH 2 S
PIRLER, RIS LG 2 sl WA & A B R At
ARLE AL, (AR G2 0 W 4] 1Y) 2 2] 3 R DR R I 56 1Y
FRLBAREES, REEEENEIEILNL
B 2 A BT B 25 /0 Pl 2l . A SCit s
MBRIEAERFFIGS: Er- AR O s ERh g =
0.40 (p < 0.001),,

O i I 0 S A A > 3 X6 A ) b Rk v A
Y AR RCR (Schmeck et al., 2014), — 6§58 &
W, MR HBE RS 2% 5 B %2 ] WA T AR IR IR
JZ R 1 PEA# (de Koning et al., 2020a, 2020b)., 740,
de Koning % A (2020b) % Bt, Joit24 > ¥ kHE 4>
MRS — R, H2REREHANETE
B LU 42 32 3 R W 2 1) 2 ) 3 E L R B T G
B RIABEL, RMBATRER, BEK
W6 I AN B il 2 2F 38 X 2% 3 P 48 77 AR T TR A 3L
BN Lin %8 A (2017) & BR, 7E2% 204 T AE 2 an
1A132 Bl () SCAC R LI, SR AR G2 SR 1Y) 2 2] 35 AE
L SRR E il B B W T E o =3I P NS g i X
A G R M A AR DN B0 T A R T {Eh
g=0.27 (p = 0.003),,

AR T 25 g8 A i 2 i as T 3
FiEE PR . MAaTRER, MR KKREY
H BT 2 FE XA IT# (Cheng & Beal, 2020;
Cooper et al., 2001; Huang & Mayer, 2019; Leahy
& Sweller, 2005, 2008), {HiX B EH 524>
RL Y 3 T 2 ) A PR AE A DG .
Leopold 58 A\ (2019)7E AR LG 3F R 48 T AR i
WA R VER, AR — AR R, TG
WRE S H RS — AR = AWM
AT G, MG AR AR L A 0= AT
I MR SR EA T RS N o AN AE [ 28 An SR O A
7 B3 25 3 1) WA~ 0] 9T 43 Kk A AT 4 19 0] A
W, MRHSRIMIEL SR, EMATIE BT
g, X F ARG AL S AE S A5 — A TR AL A
B B, BIVAD SR R b o) 3 O = AR
AT S, FIH NI RS SERH I T2z
5. [Al}, Cooper 25 A (2001) % PL2F ) # 2 46 2214
WA R = S H BRI, BikRMN
ARG SRS BEAS X e 2 a2 2] 35 7 AR FRAR W S
MR 96 2% 5 77 A TR A . AR 305458
A RS AR I 56 b ™ A 0 i
g =0.43 (p < 0.001),

e B b, AR SE B IR, FE2E 2] B [E]
I, A 4T EE T2 1 SR g (Cheng &  Beal,
2020). WELH MK 4H (Leopold & Mayer, 2015)4E %%
TR R 98 2 2 A 55 . ARSCHH AR, A
WS TE 2 21 B4R I T R B AR SO B R
g= -0.27 (p = 0.476), ik uifli FHAR S ems 5
X2 2 F A2 2 55 AR BB [ AN A7 A S 3
%5,

TENAIAAT b, A SGHER L, HRRIKLE
INFTSAfT B A s P g = -0.09 (p =
0.652), Ll &ut, i A G M 124 > #k A i
A5 T B = AR A A4
43 RREKLE

XTI TR S A R AT S A 0, AR R B R
“HfR AR AN, HARARE T Q Ky ih A i A (LRI
# 2), XRUIGR B AEZ IS, HALGS LA 5
PRI F 2 S T M 1 o 3K TR AT e A7 A LA 1A
ARE R RE N, S EOHE S A R e b, MU
FORIEAT IR T RN A e . T I B A R 2 > B )
AR TSR A B X 8, SO R AT i — 2
HYIR T 4317
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F2 HERBARE. EF. I8, FIREHANATHELE R RRIERIEE R
SRR k n Hedges'sg 95% ClI SR
Q p 12
PReE 12 1041 0.40""" 0.19, 0.61 27.41 0.004 59.87
o fig 6 525 027" 0.09, 0.45 4.30 0.51 0.000
T# 28 1758 0.43"" 0.23,0.63 104.92 <0.001 74.27
2 3] i i) 8 642 -0.27 -1.01, 0.47 123.06 <0.001 94.31
A 1 928 -0.09 —0.44,0.33 73.45 <0.001 86.38
44 FTHMEKIE ) 5 mESEDE
WHE EEF I MR EAT IL  AEGOR R
FH I AILAN B 2T A =22 £ 2 5 W A e SR M i 3 51 RZ
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A B 3 0.53 [-0.13, 1.19]
TR4F H 10 0.47 0.25, 0.69
AL [ : 1.34 0.246
J& 2 0.08 [-0.56, 0.70]
JL#E 1 1.16 0.26, 2.06
AF % Bt [ ] 2.82 0.093
LN 11 0.36 [0.16, 0.57]
G 19 0.40 [0.15, 0.65]
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iy HL 0.74 0.391
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AR B [ : 0.20 0.654
LN 15 0.39 [0.15, 0.63]
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iy HL 1.46 0.227
J& 2 0.28 [-0.30, 0.86]
JL#E 2 -0.55 -2.53, 1.43
AR B [ : 0.30 0.586
LN 9 0.01 [-0.30, 0.31]
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IR BE R — 2R, 2 MR AT L
I, 2% 2] 35 05 AL 3 IR B T L A
KR, A D) i N HR 2, I TG i A 2 >
FL X 2 PR A AR I R o ASBIE ST A R A
FHRHHLAIB AR (A vs L) I8, AT
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A meta-analysis of the effects of imagination strategy on multimedia lear ning
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Abstract: Learning by imagining, which refers to learners forming mental images corresponding to learning
materials in their minds, is an important learning strategy. But whether the imagination strategy positively
impacts multimedia learning has yet to be consistent. In this study, we conducted a meta-analysis to explore
whether the imagination strategy can affect learning performance, time spent, and cognitive load. Moreover,
we further explored several moderators (i.e., learning material visibility, timing of imagination strategy, and
learner’s age) that may have contributed to the boundary conditions of the imagination strategy. We found
20 articles met the inclusion criteria and generated 65 effect sizes. The results of the meta-analysis indicated
that the imagination strategy could facilitate learning performance (i.e., retention, comprehension, and
transfer). But it had no significant effect on learning time and cognitive load. Furthermore, moderator
analysis found that the learning material visibility moderated the impact of imagination strategy. When the
material was visible, the imagination strategy could positively impact learning. But when the material was
not visible, the imagination strategy had a negative impact on learning.

Keywords: learning by imagining, learning strategy, cognitive |oad theory, generative learning theory



