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H E ARARLBRIEFARATAMNNEI T A —BREAME—BRLF T ESIULNE S, @iT
B X a7 KRS S o) —F Rk, BRUEARLI, AR ETRAIA, 35EFF 3 Mtk
RORARECBAEFI TR, ANARARLBHHRFREME: —FEETREBEIRZF AR A
AiNF e ). A BB FRRERRGF I AR, 37T LB EME RS A S BAF 3 A STt 6) LF;
B —F AT AR ik AT R LAFSE S, 2 T A R LH. 2R mE, A RERLHRRE
RAEMNFFIN, CHAAREZIXRENZEEFMAA dus =0.13, dey =046, d s = 0.38. KK A
MEBRIEHRERLB RGO MHARI, BRIPEIAABETEFF.

KER ARERLE;, SEAEMEREL; FURTF T kb Al RTE® FHAE

HES  B849:G44

BRI 5 4 A B[Rl 2E 2] — v S8 K ™ A 2 SN Y SR, AT 2 IRT I
ot O T 25 R TRV SRR SCAS AR RL . 2R A TE B ) HWEAL B OSCEF R FENER, &
SERE— BT, 2l i S A v R Y P, 5 i H USSR ERAE, I i — iR 5]
i BSOS I 7 BORBEA T2 ), ik B SR i O 3R 7 S BLVR I E A, T AR A 2
HoAb AR 2 4 05 BRI T SCAR R RL, IR AP 1Y BAUL B B SCAR NG . 4R, 2 KA L4t
FOJROR AT, A A BT BT T S B (PRAFIN G, RS I 56 24 85 T SOAR [ 3241 . K%
70 B Fe A i BTy 27 ) S ok B B2 o), iR 5T 45 2R SRR 2 P SR W X 27 20 L i) A2 24
A A i RIS A5, IRas4 A my)ail SR A DFFEAS T A AV 4518 (Leutner, Leopold,
BNz 244 Bo B KEWFR &V, 1 & Sumfleth, 2009; Ploetzner & Fillisch, 2017), A
22 2] SRR 4 A O 2 X PN 4 B TR T — P AT AR —EREANAREIRNARZE, i, 25N
1152 21 ST HE W (Leutner & Schmeck, 2014). xR BE SRR G SR SRAE B (BT | 22 5T 5
A oy 2 ) J i s g, sz a2 s L EHERMIKES, B, Acsss
WX E MR AT R . B BG, IR Xt PIAE R STIE ST, 78 [ R 1 e A il 22 1R 5 i (14 48R
NI TR /8, 38 2 22 (51 SE AR AT R4k (van L T ST RO G LR T T AR 22 TR
Meter & Firetto, 2013), 7EiX—id 2 2 > & P it RELAS 2% > (O FLS JERl, R0 12 20 3 AT 2 B
AT B4 FER A e JEL A5 A R B A RRARE 1 X 2 2] N Y Bl S ORI, IR T R —5K
Fifig . 4N, Schwamborn, Mayer, Thillmann Al sEEGTTREIE D LLE O [ TR AR i TR S e e 2
Leopold (2010)ER"FA ") =R R FURAMIL 25 sz b o o oy o J 4R i e

N 1 fTAa—RBERERSEE?
ek B e 2018-06-19

* EZR A ARG L H (#31771236), S A ?ﬁﬁiﬁié’%@(self—generawd drawing)%#ﬂJ
T SRR IR L1201 7ZD00S) RIS RRE e i i e L B SC AR, (8P AL
FEABIIF L 55 2% %% B (2018 YBZZ093) e e -
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[8] 3¢ R B H b PE 2% 2] SR 1% (van Meter & Garner,
2005), Bz ] NARRAMER AT AL, X — i A
g S EATRAE B 2, Mch T —
AN S TRYAME . H AR A A
FLRRAS . — R RAE, BT 4 il P T 20
) WATEBL I AL JSE R (e, ST R
TR BN A H, %) F SR N A TR LU B
{122 8] /Y %3 8] ¢ & (van Meter & Firetto, 2013); —
R HIA R, BV i 22 &R A2 hm e,
JE Ay A3t (van Meter & Garner, 2005), H 34
R AR T A R AR KA, B B3R
J 2 PR S A AT — S A MR IR B, L
SARAF BEHAL RS ERAE B, X — i FE i &
) 1 P R B B DRI ST R T, S B
2] g B SCORE A 1 T AR SRR R Y A AR
(van Meter & Garner, 2005), iXJ& 8 4 5 & F1 ik 2
P2 B I RHE

A m 2 P Ams ORI 9 2R R 2 A
ZH AN FRA AT W B 7 R R N . Hohxt s B0
AR NS 5K 27 2] 3 7 B 132 58 SCAS MRS A4 A AR
WA P (222 R 4H) . A, Gobert 1 Clement
(1999) ZE3R 22 A 2 o M B Al it B AH G IR, 22 8]
S 2 2] 3 S — P R i R A AT T SO
MR IR N . WA TSR A St — A
2R i T2 8 . a0, Lesgold, Levin,
Shimron FI Guttman (1975)%5 Hi 75 5% 1 87 ) imj >
£ M2z 5 Lee (2017)giks ) 3 4R SOA
PARErb % G B R P AT 2 A (DT R A R
IR, X R 25 X B R AR S TRl
A9 & i (Schwamborn, Thillmann, Opfermann, &
Leutner, 2011), 3 XF SCA A #E4T 113k B 45
(Leopold & Leutner, 2012). #H%(Leutner et al.,
2009) 11 8 &2 [ {5 (Lin et al., 2017)%

BT, XF B A s B BE & R e gy
BARAF AR Z 41, AN, van Meter Fl1 Garner
(20055 F T AR s (K] A A 5t 5 Ry A I 132 TE
B SCAS I, TR AR A Y i T — 1 R S ke
—BSCE I E WA A R, SR, AR
N mAVE R 2= Tk, b ) E RS S A
e, WY T E A L BN B
[fl(Mason, Lowe, & Tornatora, 2013; Ploetzner &
Fillisch, 2017). 734h, REWFFEIFBA X A AR
TS RN, hn, S RAmETE R

SRR ST AR A4 1] 1 (Leopold, Sumfleth,
& Leutner, 2013; Scheiter, Schleinschok, & Ainsworth,
2017), RMTEL B SR h T 2 B | 2>
BRI EALRE . IR XE B S5 A A 5 TR
P, T PR SR A — E AR B AT RE 2 e 2 K 1Y
ROR, XWVF 2 HATA FHRIE T 27 T RORA
—HUEE R A, Hitk, 7EXT B3R ke BT
FRONS, NS S HRBRAAME (. 22T )
BRI T, XA REE 4 b LB K 21 5 Ak
LRI AE 27 D ROR AN E LR i 22 5

2 BHREMRLSENIEILE ]

BEXE B IR A 12 B BRI X 2 2] RO (Y 5
R EANVFA AN FE IS, IBAHE G HEIBHL
SR AT A WE2AS B 58 45 & LAAE 0 BIS FN SE R, &
TEN B FRAE gz 1 0 412 2 150 R BELAG: 150 PR Ky T e
Hitik,

2.1 BHRERSERFER

25 R R A P (generative theory of drawing
construction, GTDC)5: 2% > H 7E M 522 2
FARXT R E R B R, S AR e dH
VA AR IAFNG 3, e s A& AR
TREEETCINFIE B, MR X SO A TE IR
A B f# (van Meter & Garner, 2005), 22 & & (1)
A B TR Z AR, R A A A
“HEF-DERWERET, &V T -1FE
HC PR R (Gobert & Clement, 1999), X — it ##
FEAREFR AN AT T, Hrh, &
AN TR =A% —2uE, ¥3J&%
FAEPAR AL SCAR P BRI MG SR R
L, E HFTEREN G B IITHS,
— AN E IR CIE B ) RAE;, =0
b, UFEREMIET HRIE L RS8R A%
A 7E—E(Mayer, 1993). JCIAHN T 3525 42
JEAREERRT), ¥ E AR R
] ZRAE %) 2 2 P AT 8 2 18 3] 4% F £ 9 )
I, AT EAERAECEMENRIE, 2%
SR B SUAS Y25 SR IRAS T 2 BB B, Wb 58
LHOEMNEE, XA SRIFSEL MR, W
R, FEEE T AN A KRR,
oA & LEEAR L AR, PR B HER I,
AR 2 2 (WL 1) HAR B ETSCA A
o T AR AT H R A, (HE Ay SRR W



%4

TMEFHS: —BIRT R 20T i B3R s SR 625

~—

Y ek R e
> gL ERTEAS
BT | Stk S T (e _ (R 5]
R > EA SGEE T s
O B A
| PVTEMTEE L smme S S >
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1 RET B G . ZUARE ARG | IR BLE 0 1 e i i 2 T i 5 2

B 3R A 2 1 B4 5 2 AE 1 S D\ 0 Tk i 4
2#2] (Lesgold et al., 1975; van Meter, 2001), 3 #F
GTDC,

MG 2 R 24 2T INHTEE IS (cognitive theory of
multimedia learning, CTML), AZ&hnT.15 &1z H
PO RRAS [ e, — o2 2 T A0 R AT Y
—FE L F R AR A I (Mayer, 2009), A X
HHMRCAERN, %R R0 S EAM R
(BLHE AR ) B b ST (UL R I SCAR A Y
RORTEAE, QSR R A A B SCA o BT R A
ZEME R, TR A5 A fiE A% B8 4y b B A S0 3 i 3%
KR E B (Carney & Levin, 2002; Imhof, Scheiter,
Edelmann, & Gerjets, 2012), FrLL, 476> 3558
P SCEE B, TSR A B AR AH DG B R R AE,
BTS2 A CA AR A R Y, T8
it B SCES A AT 20, DR s A AT i 2
2R, BRI B, AR S bR B AR
CTML A58 T #B5-0H92 1 3L FF(Leopold & Leutner,
2012; Schmidgall, Eitel, & Scheiter, in press),

i WA IR RS BRSNS ORE,
GTDC = H W HIRAER>, ¥ EAEH
B Egn T 2, 1 CTML B S <%
El», BB SCES A s 0, PE A AR i, #6
AR T2 2] 3 062 2R TRIE F AR R . X2
H RT3 [ B SR FH 0 b B9 ok A % B R 26 i
P JFL P (Lin et al., 2017) 810, 1818 LAEE (9 5F 52
AHELEI, HRAEBLE R RAR 2] T #5558
WERFSE I SCRE, X TR [ 3R 2E il 2z (&1 41 Fn vt AR
HAAEFJER PR ER, EETLTIEERA
FIFFT 45 R, ¥WARTFA GTDC A CTML R .
R 1 S M 5T N i AT 5T 1Y) B TR 4 R A
Ty HE PR B 22 I R 2 2] I e X B B A s
&1 SR gk 1) i e b
22 BREMLEMRRBIR

WA ET, ARERSEAE —EBRE

AT R R 2 2] 0 SOAR B B, SR T — AT A
A SR WAL X 27 > 25 0 DA A B TR Y
3R o MG AN 67 ff B8 (cognitive load theory, CLT),
AMEAEAE BN A i A bR 8E = R AU AR
AT . PNFEIA I 571 F (intrinsic cognitive load, ICL) .,
ANEINFI 67477 (extraneous cognitive load, ECL)FI
FH 2% 1A M1 43 M (germane cognitive load, GCL)
(Sweller, Ayres, & Kalyuga, 2011; Sweller, van
Merriénboer, & Paas, 1998), ICL 58 BA & &
ZPEA 555 ECL AN B SR BN IA oK s GCL
L 2 2 A B AN T o BRA R 7 i ) £
KA, AR5 2T 1 AR b T AT A P 22 1 SR i A
—ERRE N ECL, B Ry2¢ A W 2 5 i
SEEAL R R A5 B, 3 B A ALY 2 15 ok i
FARE I PIZS, X — i P BT AE K A A B R,
R/ TN T OGS AF S RN R A O BRASEAY T 0
BNV, DI BEL A ) o Ak B2 T CLT fiik
HARE) TR AR S RE . B0, Leutner 55
(2009) % B ik27 A FEAT 22 R HRAF 1T T ECL,
FHA% T 2%, Schwamborn %% (2011)% ¥4 & 40
RO ES R TS, EIR8CR b

CLT #ipxt A A il 2 I BEASVE F A A B X
R3] TR AT SRS, WREAFAER SRR R 5B
—, ZBET AREMLEX GCL Em, A4
B B TE A B 1 SCAR TS BT 7 4R, B
1 2 2] 3 38 2ok R b fin AT SCAS A 8 Ak R
R RAE, FTRESHEIN GCL, et W¥RAY MR . Jir
PL, 315 2 MR A 67 47 7E A B B X A )
AR A 5 e v S ) 5 O SR R AR 2 2 TR Dy 2 R
BARTIHE I T ECL? 32 [ e A= pld i 7 i 38
GCL? ifJ& ECL. GCL (LRI M?GCL 4 im
X2 2] WA FIAE FHBEAS BESR % ECL R3S vt 2% >
149 BEL B ] 233K 6 [ AR A i Tk — B 5 48
BUEEME, HEDCT X ARAEMLES GCLZ
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[8] 5 R R VT8 R 5T & T 3E DU (Leutner et
al., 2009), A0 LUFTE 2 89 SCUEDF 5T LA IE
B, AR BRSBTS, 2
REZMEB MR, tan, FRHFAE . 2% FHFE
IR R, FrLATES R /e, S Pt [
F R TR AR R . L, BB
ANBEB 7 S 2 BRI 5 BON 0 1A 1 38 0 238 75
R, O =, IR AR B A AR B K 1 S
o HRTOESE 138 5 0 O B 55 g 0 i wfe
e h= N R i NEOE (L AR (EP S RIS B A P
J&F ECL it /& GCL, FH1&A WA B4R (Xie et al.
2017). FrLA, 2EA7E B IRAE s I A = AR Y
OFRSE Sy, R M T2 2 I LA 2 2 iR A
Wo DL A — e B E R T X A 3R A R
L NAN T 5 2 ) 45 R 2 18] 56 R ERTT

X A 3R R E AR S B U, PIE 2
(B AS R AE 1, R A i 2 P 300 PG 2 3 2 9Kl
27 2] 35 FER 3 30 iz T DA 60 R TG A R SR S T S
APNEE, TR HE T X5 TR A B 238 2 B T AE
22 P b A P AT T T e RS BRI 1 o 2 i
S EMEN N o 5 BHAT T DG E TR 3R A
LR DIEXT B A L SRS 5, 3X AR R
VLR B TR BE 1 S 3e . SR 4 A 3R E
R EN R A EFNHE b, #HAGES
WARGF AR . BeAh, AR Z A 5T REAS BEAS B b
& R 2R 2 T SR ] 5 ma AN AN OO i AR,
Y5 A T A I R R G A S 7K S A B A R 47
e a5 |05 N TB2P S IE: 371 RIS E
A 2 PR 3 Ao 3 2 ) A AT AN T
AR, s @B ECL i BH A% % >
(Schmidgall et al., in press), i, A pIBFsERN;
ZE A . JCINA . AN e A 5 2 2T 8K
RZIEH R, ke ZE ARAE RS E KN
2 2] F N AU G IA R BE ) i 4 55 503 ECL i B
RSt Xof 2 > SR RAE F Y o

3 BHEAERZSER#TZERBES?
3k B SLIE R BOIE TR

R AR 2 P G S B A 5 TR AR I R e M i
P AR T AL, XA e e T R 2 B g 2
57 N R B AN T AR F R AR A X o
AARCRE W PRI A —B G LIMER
BRI, BESEEANT EEN =T mk B 5 3 Tk

R BN 2 2 R S, AR ARFEDIS . 3
fEDS ARG . AT SR E e
“HILA L ERIE SFIBORM KR, AR
] BEHLGE I T A S SEUEMF ST AUV 5 Cohen’s d
{HEAILER 1), I8 BN I {E (median effect
size)o IL B SCHRAYARELD TR « (DWFFE R SELE; (2)
W FEREX AR RS E A 5% E 4 (7
B MR BE . RS ZES; Q)RR N
FJROREUCE EORR GAT AT . A TR,

PRI 9638 2 B 552 2] X T AR IR
JERUR Mayer, 2009), A #Rs-F9ER I B 3K A AL
22 [ Re i ik 2% 3 35 %27 S MR 248 (Bock et al.,
1998; Balemans et al., 2016; Liao, Lee, & Chan,
2013; Wammes et al., 2016), %, Mason % A
(2013) 75 2 i A 55 T K 56 H 3 A i 4 B8R,
R EUAR H T AR R A, 2 R )
H R 2 M A s A, (B, S Ah—
BB IE 45 R SRR A A N B PR RIS 1
AR %% S (Zhang & Linn, 2013; Stull & Mayer,
2007). 41, van Meter 55 A (2006) & B, B &AL
22 ] 20 RN 25 ) 20 7E PN DU 3 i b W B 36 2
5+ o Ploetzner F1 Fillisch (2017)FJHHF 5% & B Xt ol imj
WA ST AR 0 = A ARG b RSB T A
WAL EH, FAELE MG T AT
WAL, WF TILER 45 BB E, 7
B ERFRNIR Y 34 TLE LR, A 18 WHFF
E R R B IR AR A E e A AR AR PR R
FIRLSR, A 12 BT I8 R A R 5
BB SEVE, A 4 A AR A L E T
TR RN E 2RSSR . ARG RS,
B 3R A 2 W AR AR A 55 b7 A R 80
{8 (median effect size)y d=0.13,

P A0 50 3 TSR AG B0 ) X 2 ) M R
T & B B R (Schmeck et al., 2014), —S54F
TR, AFA L E R 28 X 22 S WA T 4R
)2 P (Hall et al., 1997; Lin et al., 2017), 1
i, Gan (2008)AYHF 5T & B, 23 &I A5 B DU ARG 1Y
SEAE PR K AR PR AT B AR
o (B BT & B 38 A4 A4 B G B4 D00 56
AL #EAE /. 5120, Leopold #1 Leutner (2012)
TESCHS P RS 45 AR, A A s B
SEEA L) RS AR BRI B P 225 Leutner
EN(2009) K B2 B SRS S5 A ORISR L, X2
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F1 BRERZEXNFEIMRMAERMNZ NG E Cohen’s d H)

W5 VN SRR SRR P FE A 2R dfE
Alesandrini, 1981 383 2K vs BEXL MRS/ U"=0.279
Balemans et al., 2016 762 2 vs R NI 2254 / R'(#)

Bock et al., 1998, Exp. 2 222 4:[&] vs 2L &M vs FRI3E Al o] a) / R'#)
Csikos et al., 2011 244 Z218] vs [RiE AR B'(-) R (-0.049)
Dean & Kulhavey, 40 P vs B CEAIUE BV [Fig7 / R'(1.08) T'(1.097)
1981, Exp. 1
Edens & Potter, 2003 184 228 vs EHHRHE vs BIE RERSFIE / R(-)C'()
Gobert & Clement, 1999 58 24 vs 84k vs [ii% MRt i it / R’(0.738)T"(0.714)
Hall et al., 1997 92 £:[&l vs ALK vs B FIIREMNTAE / C"(0.464)
Lin etal., 2017 60 Z&[&l vs H% vs B NFOMAE RS CL(-) C7(0.461)
Lee, 2017 339 [k vs B EH vs 2218 AEHILASE / R(0.066)
vs (B CEERl 22 [5])
Leopold et al., 2013 71l vs G vs SRESEE kAT RO bR C'(0.245) T(0.053)
vs $ Ik gk
Leopold & Leutner, 90 ZA1R] vs WL LERE vs (B E+ KT / C"(0.61) T'(0.808)
2012, Exp. 1 WA R )vs B
Leopold & Leutner, Tl 22l vs M4 vs (BRI+E KT / C (0.277) T'(0.817)
2012, Exp. 2 S yvs i
Lesgold et al., 1975, 24 2K vs R 1 9'd / R¥4(-0.98)
Exp. 1
Lesgold et al., 1975, 72 AR GREE R )vs Bl Ml b / R'(0.129)
Exp. 2
Lesgold, De Good, 32 2K vs [EiE [ / R'(#)
& Levin, 1977
Leutner et al., 2009 11 2208 vs M85 vs (AR KA TRISURAEE  CL'(0.72) Cc4-0.37)
Zyvs [
Mason et al., 2013 199 205 vs Bl vs WA TLERESIH 3 m / R'(0.418)
Ploetzner & Fillisch, 52 2 vs MG PO pp A 5 | 4 5 / R4(-0.164)
2017
Scheiter et al., 2017 74 I vs fRE A A2 SR / R (0.414) T(0.211)
BEA S
Schleinschok et al., 73 vs i ST RS CL (—0.35) JOL*(-) R (0.063)
2017, Exp. 1 e
Schleinschok et al., 69 2 vs i G CL (-0.066) R (—0.143)
2017, Exp. 2 JOL*(-)
Schmeck et al., 2014, 48 oaJE| vs B TR A ME’(0.766), PD C"(0.85)
Exp. 1 (—0.124)
Schmeck et al., 2014, 168 2 vs BAEEI vs (L F+ L ME (-0.584), PD  C"(0.5)
Exp. 2 LA P Vs [ i (-0.779)
Schwamborn et al., 102 2808 vs BEAL PN vs (2 1+ MERAUKIIEZER  ME'(0.333) R¥(~0.169) T*(0)
2011 3 L vs
Schwamborn et al., 196 A1 vs (2 B+ vs(  IERFUKEMEER N/ R(0.87) T°(0.91)
2010 T+ 218 Yvs (22 Pl +
PR+ LU A )vs [ 2
Schmidgall et al., in 121 22K vs K45 vs SRAEEI AKIEKIT ML R (0.002) T'(0.174)
press, Exp. 1 vs Bl W25
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Schmidgall et al., in 223 K vs HE vs WE A PD’(0.643) R (-0.458)
press, Exp. 2 T (-0.081)
Snowman & 63 2K vs A vs (R E+2: fliid—RAaesEsE R()
Cunningham, 1975 s i
Stagg & Verde, 2018 41 L vs gk T L R (0.009)
van Essen & Hamaker, 53 4K vs PR B AR ] [A) 5 / R (—0.047)
1990, Exp.1 T(-0.439)
van Essen & Hamaker, 50 220 vs % A A g ) 5t / R(0.774) T*(0.67)
1990, Exp.2
van Meter et al., 2006 135 22 vs SR 4L vs 42405 R) SCT SRR s/ R (0.043) T"(0.234)
B vs [ s
van Meter, 2001 100 22 8] vs S BRI vs S ft]a]  haR iz S-M"(-) R'(0.337)
L vs [ 3
Wammes et al., 55 (IFAlyvs SHE(ER) i / R(1.23)
2016, Exp. 1
Wazngir%es et al5 49 E(@ES)vs SIEATA) L / R'(1.3)
, Exp.
Wammes et al., 47 21 vs KR vs B i | / R’(0.86)
2016, Exp. 3
Wammes et al., 28 & vs M4 vs BAE A / R'(0.87)
2016, Exp. 4
Wammes et al., 37 ol vs BRI vs BAE ) - / R’(0.67)
2016, Exp. 5
Wammes et al., 28 e vs GIEEKWF¥T WL / R'(2.27)
2016, Exp. 6 FU, W )
Wammes et al., 47 mie vs A EAE Gl / R'(1.63)
2016, Exp. 7
Zhang & Linn, 110 2 vs k£ =3 S-M'(-) R (-0.139)
2013, Exp. 1 T"(0.668)
Zhang & Linn, 172 28] vs R34 b2 B S-M(-) R (-0.107)
2013, Exp. 2 T(-0.256)
Zhang & Linn, 2011 133 2K vs W R R E A b/ T°(0.516)
Y 3 i
Zhang, 2010 73 2 vs WL AR Ry T(-)
FHYHIEAEH

TE: R AGOREFIGS; C A8 BN, T $8 IR EE, U 8BS S (REF L B L T8 B0, CL f8IAMFfT; ME 450355 J); PD
BRCHIAMERE ; L 382 22 B 4854 (58, S-M 48 AT Wid%; JOL 4524 1 JIIK; #4810 50 I A (0 2 V& IE Y 7 43 1L -3
WFFE PR AR A BB R /R BT PR MR s 48 11 3R 2R 4 P SR A O AT T LA o AL “Fom 1 3 I 1 5
WEAH LE T HAR 2 S S LR T2 5 O B0 30 H TR AR ML I AR X BRAAR LE 8oz i d fB, d (3R 3 AR iR I RN,

o R0 R 27 23 IR AR T Al 4 PR AL X 2 ) R B S R

1 BRI S R O . R 1 I

TR, 169 Wi & AR DN 50 19 S0 b, 7 T SE R
SERAUEW B A s P RE AR i 2 A B0 AR IS, 1
TIE T B A e B A 2 P 5 At 27 ) SR 1Y)
2E5e, A1 WU R A T A R I BELA T oA
AR AR B o 38 353 9 AR B P R 7 B e 0
5 b AN, B A RSN i R DY d = 0,46,

TR AL 50— 8 5 B2 2 A 4 i 4 S F B0
1% 5 B AE J1 (Mayer, 2009). BFFEF TN R,
TE e )R] GE 2K 2% ) B AR R B 3 g~ )
A28 R SR AE, 177 1 A il 1R 20 1Y) 2 2] 35 AE
22 (RT3 A v %o 2% 2 P2 19 5 1) 06 3R A B3 Wl 1
T, RS BENMER . TR AR A
27 [ 20 2 A 1) [ R e DR R ) 24 T 4 ) 46 (Hall
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et al., 1997; van Meter, Meade, & Fernandes, 2006;
Schmidgall et al., in press). 2R T, AW LI A
oA i 1 5 HAM 2 ) s LR R | B 45 g )
I, TR FIR AR ILE . Flan,
Scheiter % A Q017)IBFSE A B, 2~ #7E A FE
A2 AR B 3R R AL 0 3 B I 56 ik S b Vs 22
o BRILZ AN, Schwamborn £ A (201 1)AYWEFE 3
WY 8 3R AE s OB 42 2 S F A IRE
ey, SEEALE AL, A —E R E Lk F
TRMB2ETPER . R 1SS R AT A, 17 B
L E TR 25 R, A 10 WUZ B A AR 2
Pl T 2% 2 ny Ui o ae 1, T 6 JBFIEIX
A KRB H A L2 B g 5 A~ ) SR T
Mas FAFAE2ES, A 1 IR s AR AE e
BEIXTE RN S0 A 580 o a3 AT B [ 3R AR i
&1 R W AEE A B8 b 7™ A 5O TP E Sl d = 038,

MEL ER BT 25 RAKER 1, Teie 2 P AF i
B . PRARIN GG R R A, [ IR AE B R R
HIRE R P2 T A =B g5 3, — <> &)
VA3 i B T Bl i A 5 A ) PR A DG Y AR
R, TEIX — i B v 2 o) 35 T N 5 o) b RE R AT 3
PO AU G, JFX B O EA O BT RUAS
MY MEESRME E, e ey ORIk, o
MAFEN A O 2=, 53] T 2 B A i3 e A
Z PR 2E SN IS ) S RE; (HE D) —Jr|,
SEAEHTLE R T, BT R AER A IA
PR A BB U Y 2 BHRAE b, ST
RHFR NG PRk D, B T 2=, 15 %)
TONAI G B B SR . (R E A 2270
53R F, IR A A s B AR 1 15 5 AR
Ut WORRES LA PR RS, BT AR
BNMERR

H A m2s e ms i AR Al M 32 BIAR Z W5
W BTEE, Z BT LA X A A —BOW 45 58, e R AT
REZ: H—, BAASEEM AT RS
AR R FHAMRERER, Sl
& 1) 15 5t (Lesgold et al., 1975)  $2 4L i & /- E
17 Hb3 (van Meter, 2001), Jg31 H S iR Bt 114
Kl(Lee, 2017)4%% ) & 76 5 I it b 24F T84
BTG B, ZEEEIR—AE
ZR IR, 2 H A g BRI R B i X — i
HInfE— R o 2 2] & 1Y 58 56 1R /K F- (Slominski,
Momsen, & Montplaisir, 2017). 2K Fiar (14

HUEREPE) (Rellensmann, Schukajlow, & Leopold,
2016). 2K B[] 4F (Schwamborn et al., 2011)33
AR 2 2 HOR o HL AN, Leutner 55(2009) & B2
> A L I PR T X 25 ) U B = AR A 0
2 AR, X FREIRE R, ANRN L IR
BT 2 2 SR HE T AR, MRS T 2 2 A
%i(Zhang & Linn, 2013); Greene (1989) %M TE%:
(] 3t e A v o PR T 2 R, G I e £
AYFEATE LU AE e 132 3 A v i 4 PR [0 4k %] T 1 2% A 2
1; Schmeck 45(2014) 057 45 5 B 7R 2% ) Bif
[V Ry — A~ Wi AE S B, 2 T 2 R 45 il 4 7E B
JEMAE P RATRE. REAMRELN, B
TITAk 22 2 45 A il i 22 R A W g2 R 8uT &
WMRA—BUNRE Z —, 2 E @008 S8 1T
RELETEAN 55 5 > N2 JC I = S0 00 36 45 59
PRBR, 5] 40 T 1000 565 0[] R AR R 0 46 (Alesandrini,
1981; van Essen & Hamaker, 1990), A TE A
T B R 5 TR S T LA 58 | (van Meter et al.,
2006), van Meter &5 ATA A IX £638 W ) FRIGAK 4
PRI ES, XA A B RA RS K
— RSO RO BERAE S R, EXA R
B F NSRRGSR A WIS, K5
EATRE 4 B HE R RN S5 B0 T, AN S R SCAR ]
R FEAE, T DAAS [ B A R 568 K] fig 2
AR AT b Bu g = RS SRt I PR Al i)
SO EPEET R, d se = 038 KT d s =
0.13. IcJa, SLUGHARL Ay T 2 52 i 22 B 1 3R
o BT B TA L E SRR A CHE 9 R 28R
FH0 A5 B 18 SCA 1 8 (Schleinschok et al.,
2017), I H &5 R Mm T 3R A 348 e B sk
o R, AUFGER A BRI sh 2 5| 8 )
AR SEgR R RE, S5 R A A R T
T ¥ B (Ploetzner & Fillisch, 2017), %3 4h,
SR A [ XE B2 1) 20 T Ay 552 3 Rk, 2 BAS ] 114
S5, BN, Mason %5 (2013)fii T M 4 17 Y
HERES SR, SRR TSR %I0
PR E VR H o 5% TR X S8 8 7 19 i R 4% 1F (Mayer,
2010), AIfAEZs WIS B Az s B SR E 5 5 5 45
RZ AT PSR AR Bl .

4 BRERZERETRWERKFL?

AR, 1ER—F AR~ 7,
e 2R A OB 3 Sl X R R AT A1 B Y A,
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A3 A 2 R W 1 H Bt Rl ik S
H Ol Rm CARRN S R EE, $E47 R 331
T, AT R A, SRR DR R B 3K
Az 1l 22 P AT R 2 38 538 38 oA 0 7 A i BHL A 2
(Leutner et al., 2009), B 2% 2] 3 ARG SCAS N 25
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DI F 18 2= AT UAE [ R vp i A7 T A0 Ak 1 oG B
B R, XA SCAR TR R 2 (8] 1 552 e 50 5
ZHAEBIMT NI, S BOH T AR TR
UG IR Nk D, AT 7 AR B A2 2T ) SRR . 4R
A UAEMBIFE T LRI, 728 & A 34 R4 B
NGB R 7 BEFsEh, A 4 iR A IRAE
JRZ I BN T 24 2 B BYIA S 7 fef (Schmidgall et al.,
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H BT XA A B o 0 ST B e, Bk, B
A ML EAE D A R far b7 AR RUR R E IR
BUARWIR 5

2EA S BRI R B X EE
B, Y2F b F — PR 1 Bk S AT, BEERY
BAUATE T BhHL, AT P RAE 2
s} [6] #1#% 71 (Bransford, Brown, & Cocking, 2000),
BJE, HAMA 2 e B A R4 Kt
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T A 225 T S W A A5 22 L R 5 B A A B 4
[ fifé 1 [|] A1 (Csikos et al., 2011); %3 1 THFE & PH,
2[RI 20 ) 2 3 B TR R T 2 ST N A AT 2
AR 0 1E A4, X REZ B 7E2: K i #2 v
ST AR R0, R IR R A A AR S Y
R UL Ktk — 2022 ST, T TE % 2T i 2 v
e AT Z 1IN AIBE R (Stagg & Verde, 2018), ¥F£
TR E R A RAE RSN ZGRER, HRHE
RE B Hb 5 2% ) 3 B AE B B, R S shall
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B~ SRR G

TJOIA AN IR 246 22 S FAE DRI L i 72
R 2= > HAR Al A O % 2 W B BE J1 (Bjork,
Dunlosky, & Kornell, 2013), 2% F 1E4E 22 K )
AR, R R HEU RS FE R, &
AIRWEERE T, RN RIE S SM R Z 5
A3, DT RGNS R A 506 5 R, A2 iE
ot 27 > PN 2 B 04 T VE AR A PR (van Meter, 2001;
van Meter & Firetto, 2013), HR[HIWFFHIE 5
WS T B B B IS ) Z R B 5
R, 4RI AR EEE T 22205 W6
41, BN, Zhang F1 Linn (2013) 7 78 % W 44 7
HAT L E S B o AT 20 B R EEF A,
tean, B3R AR R BB S, Schleinschok 58 A
(2017)fdi 2% >J FI Wi (judgment of learning, JOL)X}
A W P HERA AT O B, R A FRAE I
20 55 4 i 4 A LA TR v Y M R

PR\ A L B — A EH B H AR
T B MEAE S B ) 2 A A N BRI R SRR 22
5o X BT W B T R R
IR AZ, DT[] 32 2t A 7 o 2 >0 30 e, LA T
P, ERCREEN A, BRBATE AR, i,
TC A2 WA A A 0 340 2 X 2 ) 35 IBIR AR Y
WE, MRE TR IEMFEMEZ ., I EAER
L HCOROHES ) B S 2R, W
RS BRI A R 22 . BT LL, ARG BF R ]
DI — 2628 Pk 4 b, 8 32 AT 2 5 2% i
AR A T 2R S H N TEIRZ . T Ah,
ZER R, 45 WIERF S UL 13 (29%)% X2
M B ) R B B AT T I, A
A PR A LB —, RS Ry WFE AT LU In AT
% % #% (mind wandering, MW) (Wilson et al.,
2018). #ER JOL (delayed JOL) (IHIF, LA,
TR, LI, 2016)5F MM &, TR A T f#
22 3] B AR A IR AE L E g R T AR B S OoTiA
AN T45

5 RESRE

5.1 R&g

T I AT AT FR AR L 1R SR s 1
38, 45 LA T A AL X2 2] F AN Y 2R 2
SN PN 1) 2 BT ER AT — S I, 7R 2
ROR T, 20 PO AR B8 R 22 A 2 2] A B TA
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Ry 2] B AE 2 B L B b R A% B 3 Bl b o SCA
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T4 24 ) Gt . SR, A WF 58 R SCRs F 3k
A B TR SR, 3355 A A 67 ey B A T AR — 3R
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M, HIRAE WS ESR 25 A 3R g =
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BN T L, SCREIF SRR BN B b, [T B
T A A2 IR SRS B 2 A AT S U S L A
T4 B, MR AAEAR—IEEIL, TTREET
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e N R TN B (PSR ZY i ¢ = )
B L, 2B H AT R, AR e 4 TR X —
HUBE B AE A RE, n] BB 23 34 n Aol J o7 4, s
TN T OCHEE B AINE B R, S IR
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52 RE
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B AT LA JLAS D5 T R I

S—, YRR H IR RS B A A,
Ttk B R AE A R SRS . T SCHR T A IR AE R
ISR 32 SR 20 A AR s e, tean, $R 4t
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W2 Ah, HETN IR A R 2 %A W K3 1A
SRR SHL. 2. AETTR . S EHERE .
22 PRHMERE | JCIN R R SR U AE 1 52 e R 2
WFHBEAW IR P T BRI ENE, IF
2N BRI Ao RAE th R AR 4 R 72 |
H i HA & T L A R A 55 L T
HEAT 2 R AG 56 1 R 2E 2 B )RR (Lehtinen &
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AT AT T RAWIR L, ARRBE ST LG
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J LR B 2 A T AT M T 22 1 8% ) A 2 )
(Schwamborn et al., 2011), XFHH A Ik A4 4 F
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T, £ PR W= ART, T ir b
A A s E R .
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%] 5 W5 BB (i 2% > 35 22 590 4 1A MBS RN AL #3285
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M2, A2 im 2 IR 25 8 (E AR 2%, WA,
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JAZRZE, 2016). Blim 2855 R 2R 235 i 22 I AUR
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WA S G5 I LR s JL R e AT 5, Fir L,
PLJG BB I 2 2 R 7= AE 9 BB RO, 38
FL N5 X HE IR I 56 B4 %) IV E (Mason et al., 2013).
F3Ah, AEX LRI B HEA TIN5 I, van Meter (2001)
MRYE2 A B3R A R4 B i d 3 19 R Gk A 1
PR ) B N e o 42 PR ) S i AT 2
SR A W T 5 22 B i A6 ) 1937 53 48 5
(Schleinschok et al., 2017), XL FHL K TS
2 IBHRERTE, WPt 2 00 AN b X 23
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A picture is worth a thousand words: Self-generation drawing
for multimedia learning

WANG Yanqing; WANG Fuxing; XIE Heping; CHEN Jiaxue; LI Wenjing; HU Xiangen
(School of Psychology, Central China Normal University, Wuhan 430079, China)

Abstract: Self-generated drawing is a learning strategy in which learners rely on a written text to construct
representational drawings that correspond to the main elements and relations described in each portion of
the text. Previous studies have examined the role of self-generated drawing in learning by manipulating text,
animation and other learning materials. However, it remained various mixed results of the effects of
self-generated drawing. From the perspectives of generative theory of drawing construction (GTDC) and
cognitive theory of multimedia learning (CTML), self-generated drawing can improve students' cognitive
and metacognitive abilities, stimulate the positive emotional state and result in better retention or
comprehension. In addition, cognitive load theory (CLT) might predict the opposite result of learning for the
reason that drawing brings about an increase of extraneous cognitive load. In general, the self-generated
mapping strategy is conducive to learning, the median effect sizes are Grerention = 0.13, Aeomprenension = 0.46,
Oiranster = 0.38. The inconsistent results may be explained by the existence of potential boundary conditions,
such as support, test methods, and prior knowledge, to name a few. Future studies should focus on the
moderating effects of material manipulation, effectiveness evaluation, and other variables.

Key words: self-generated drawing; generation theory of drawing construction; cognitive theory of multimedia

learning; cognitive load theory; multimedia learning





