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B OE RFOEFHARO AWML, FIMEEMHZFE S MR ORREN., MR E2E
FRAFIMA T UK., BEEORFEETBEE R AT T IR T GER, FRATRAYA T4

MTFEMEE ARAE, 2R

—E R EHF DR, TR AN X B 5E, SRR RS Rk E

AR, SRR PITS LM FINAFe RFRE T F 3, MR, hde R AT IA A XA BN Ak AT
FF 5], A FR AT LN, SRR, o RAMBEIEAKT 5 3 Hlwieg g12.5(d = —0.54), £ RF|FR

HARE, AR AR ) AR A

KA AWM SEAEER, RAWEL; e T ER

SHES  B849:G44
1 5|8

TEsz it ferh, R MR B i3, o
2RO T, B O B U A T i
W PRI K BOT AR AN, AT I I 2 5 A 2T bR
F14 2 0L S A JBE ST BE A R T o) o il
Diemand- Yauman, Oppenheimer F1 Vaughan (2011)
T ST S I B P R e ) R TR T
2R R MR 27 > 28 %R M B 1) 32 R, R —
HPIXMAE 125 K/ 160% K FE [¥) Comic Sans MS
5 # Bodoni MT “FAARY SCA B BRI TE A TIH L),
73— HPAANIE 16 TR/ LR Arial T
FOIEH BRI R A1), 45 K By > I Rl
AN R MESE Y (hard-to-read) A4 Bk (FT &) 52T EG AR X
D1 1) (easy-to-read) B BHE # )R B 47, A AH
X TS 1) N Ui W bR SR R T 2 ) IR
f FEWUAERE, JFROE T H TR e RS, Al
TEESCPRA S EE U e 7 DL RSE R, XA A
R BRAR 7 2T BB B0 0 38 0 P T8 o 17 2 ) 2 Uk
BN FAMERE, BUR T A 2T 3 B o v R
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ARRE R iZ s B R A G BRI, RRR AL

RS

AR A 2 IS IE, BORR R AR R0
(disfluency effect) (Eitel, Kiihl, Scheiter, & Gerjets,
2014; Lehmann, Goussios, & Seufert, 2016; Strukelj,
Scheiter, Nystrom, & Holmqvist, 2016). A 424
T RIRE T P RO S b A 2R O B A IS Y
SRR T, LRIR T Bl K TN g A k2
2 LA 2] B SRR 5T, IR T SRR 32
FER TR0 B BEIS LR, SRJE XA R AR AT
TIOCATTRLESE R, DU EE O B AU
TR T IR AT AR —E 2%

2 MR R ALY

21 ftaRME Tt

S8 7 W 1 (perceptual fluency) 28R TEHI
B K XA BN e A8 R B — Flr 32 ULk
% o 1K 55 (Benjamin, Bjork, & Hirshman, 1998;
Oppenheimer & Frank, 2008), ‘& 3% & it i) 24>
T 55 B A MR 2 %8 PE IR ST T (Reber,
Wurtz, & Zimmermann, 2004), F15& 7 W AR & It
ATE— P HIHRAE, TR TEAS 1G5 WU B 11y
Tlh = 5% A DA G5 45 G I M B B 1 32 LS R
(Oppenheimer, 2008; Rummer, Schweppe, & Schwede,
2016), B PN R—FIICAAHAR (metacognitive
experience), FIUN: T ENARTK By &l 7 A AR
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WIS, AMABRE R 2 Hhn T i S S 2% )
LT A P B SO L BUINSE, AR RE A8 5 48 5 B
fiff X S A AE T R AR o IE SR X Fh R 24
TEFCR TN RIR B8 5] 58 AATIMBGT AT RE 5P 5
AK—EHFT M (Alter, 2013),

DIAE R EEAFTE W, 058 0 1 T XA A 1 A
T H AT R, R R T Sk R
(Oppenheimer & Frank, 2008; Reber & Schwarz,
1999; Reber, Winkielman, & Schwarz, 1998; Unkelb-
ach, 2007), ¥, F# Diemand-Yauman %5 A (2011)
Ha 8 T VEBF IR B2 o0 BT ST K
BT AT R VAR, AR WTFEH T4 7 2T B
AR B SEZ IR I TR R FNRAIE . A SCEEETE
R 2 2] S AR TP AN R A K0
22 HTEREATERISKIR R

5 AR W SIS Rl 2, 27 > U Y
R Y W P S 6 T 5 R FH A b ) 22 R R AR R
FEHCE R TR = I AR, Bl . IR IR i B
(Kiihl, Eitel, Damnik, & Korndle, 2014), KA &
JEHH(Strukelj et al., 2016)%5, HT-3CAS | i i B 3
Je M Bk B2y ] AR E TR, I RS
ROk, UHEE FEYOOR . W, A R
T PEIEAT T SRR

A TR DTk AR A L T, UK
R B RIS 5 R0 R A SR T2 RS
5, — Wb SRR FAR RN B 4 : French
S5 (2013 KA UL 15 20 14 2% > B ORL - 1R S UKy
Monotype Corsiva, Arial = MIAE Ky it 44 (6t B
2B KL Ball, Klein F1 Brewer (2014)7E4#IE 7k
FoAb Jm M —BO RSO0 T 84 T2 MR IR K
AN, RS FRASpOERTIA IR, /N5 Sk (24pt)
VERA TG R R, 55 A W50 o A8 4 SCAR 2 2] b
B FAK K B (Diemand-Yauman et al., 2011; Eitel
et al., 2014; Lehmann et al., 2016; Rummer et al.,
2016) . FAHL 4 (Ball et al., 2014) . SCFAHA (Miele
& Molden, 2010), 3CFHE(Ball et al., 2014), X
SEVEMTE (Strukelj et al., 2016)LA RATH . FTIAIFE
(Katzir, Hershko, & Halamish, 2013)% J7 2052 Bl 2%
ST R R0 B T P T

HEAZ A2 ) RS, TR R AR
P ETEICRZ —, B A5 E R i )
AT THYN, FEW KB R IEMWE . Die-
mand-Yauman 45 (2011)7E JE47 L 5E A9 58 5L 56 (52

5 2, EATEIHLAL BN R s i B R Ok 1A% 3l
ACIK I 75 U MR Y SO BT i, 25 {BUHE, Eitel
S5 (2014) WL AE 5 B 72 ol bORL Y 18 R 4T BN LR
REC R Jo 2k AT (R 08 W FRICROR ) AR A, DA TG ik 2
TR R JEA BT RS, R A TS AR
T 3L 19 10 D) T 4 T (S 1)

FRSCAS N T Ab, —LERfF 5T H MR T 75 5 ik
¥k b0 - 7€ Carpenter, Wilford, Kornell I Mull-
aney (2013)R BRI G M B b, 15 53 424 >
AORLY [R5 75 o RSk AR A LN | PR,
A B S Z 41 )%; Kiihl, Eitel, Damnik 5(2014)
DU 38 3 A BT A SR A T SO0 IR A
BErb R R AT T S A B, 2 A 2R A
XFPILAE BIRCR, VRN R 125 I Bk

g5 b, HETHCE O B ST U R 1
P A S 50 Ak B O0E R 32 W e o) B RERY AR TT
B ORI . b, X i T A Y
BRYAIRT R, R SCARFARRAL | F 5 R HRH
% N . i (Diemand-Yauman et al., 2011;
Lehmann et al., 2016). {E75 Z UL /2, YATH5E
TN P Y S I RN Ty 1 S BB S ST IR A TE
— LR, T, ERAMERAR O R A 3T MR Y
B R AT R I AR R e YR SO
FABHEE B AN [ S R 2 B, i 4 20 DR i 1
P SCFAE RN L ARG B 23 () AL 1 XL
58424 —(Diemand-Yauman et al., 2011; Rummer et
al., 2016), TiX A] BB 2 SRR T B0 L
RA—HWEEFHEZ — BRI =T R
00— SR B 1 (A - R 2R 2R I o S DR E H A
JEPEC: FARKIN | SO 5008 A )RS H
UK, AN/ S5 I 50 R U P R AT T A E X
HRRTFWME =, . R 7 5 Likert £
FEORPOL AW TN Ry SCF BT LB (1-
R, T-AREF) o URIN A REH A8 30535 i 6
R (L-ARANTE M, 7-ARIE M), B8 MR
AR % S UM 2 R (LR 8 AN B 1) o R
Tt SE WL 43 X 0 9 i A P A T 4R A S R PR,
] BEAS AR A4 M AR IR I U . Rk, SR 2R
TR VT E A A S R UL B T K
(e 2z g wpfa] | RS bR ) 4S5 kS A S A bE
Tt . B, XBE T E B R AR T AR
i MRIEFIETANG T E L, HFFEE T = & 2
BN AN (R i M A 1Y) M 2 B . BESR
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T 1] 25 3 B o S Il R A ) R —
AE B 12 S WCHL R B (1 36 5y 12, 1A DAy B X Ja
B SCFBT AR AR I SO ARG I, IR —sE A
FAN I T XAt Ir X SCFRE S o

3 ZMIEBRE: TRMSFEIFE

X2 SRR SCA | I S AT R
AT LRI, B Z A T X R R b
RS A EHETCTARKE EREHFAEZE ST, K
TNV W 5 2 T R TR T IA A W =z [ G
R, MIRFHFEZRAEI AW S HITHE
T IA I D Y — R AR 2, 2 ST I
(judgment of learning, JOL)J&:4g %> # 5 F X
2 2] 1 BT B X 5 LA O A2 I 56 1 S 1% T 4
FIRH (S BRI, /02, 2004), Flan: e
MM Z e, Bk F EM M A O 6
B A2 BT 27 N S Y AT REE o

G BTS2 U OC TR g e JOL
B WF s A XS B D, (A R 3T — 2 M (6 10 45
o 1B E 08— BB = M RS
Carpenter %% A (2013) R B3l 0 H: 10 434 2 )5
40 55 1 4 7T RE SR I ANAAT, 45 R R BUAH LU i
H, WpHPTY A SR RIZEZNEL,
(ERIN -V NPT R R = e W TV B vt
o BFFEF I, W WA ORI B = A
T H2E 55, LT 33 A 15 (overconfidence)
AIBLA o Ball 45(2014) B )5 70 R EL 52 1927 2] 1F 58
Hts R BT 2SI AAE B, B R AR A R
DRACI, 27 2] 3 12 >0 FIWT A IR i BRAS 5 A
{5 o 34N, Miele 1 Molden (2010)th % B AE il 2
SRR, IR 5] 1 AH X 5 152 ) W SCAS A B
— Ay FEBR A RO 23 LA T SCAR (RHA) B
b, BT RGN AR, R, AT R s
AR TR . WX —MEYE, My
ST B AIE RS BRI R

MR B&, DL ERFSERI, i bEHE
IR By ffi 25 30 38 7 A STV B (metacognitive
illusions) (Ball et al., 2014; Rhodes & Castel, 2008)
M SO BE AR, AN iis AR el ge A B T 22
X FPIG . —MIFOLT, 22 FE X HIG2E TR
S04 H0 W 7T R T S b AR LN T 2% > B R B T Rk
HIPMEZ R, AR S S, XFhET
RGP I A 2] H T TE 22 8 T 8 e =X ) H

(experience-based judgments) (Ball et al., 2014),
Bsf EL A 9 P4 (Weltman & Eakin, 2014), 76 P E Y
FoJME R, TR RCE ],
BRI E A CRRAY TN RE ), BRI
B A CHIEAGEARE2), E5ERRY
He 3 % Y1 A C (Bjork, 1994; Pyc & Dunlosky,
2010). 1755 > s AR} AT R S IR B 8 E
G —ERE o FEE RN, fln. 7258
R AR ZHTE P A 15 C 27 > 15 24 i 5
1472 > (Serra & Dunlosky, 2010); #if, HlH
AN W B 27 2T 8 R S ECHE D 1 ARG 2 o) R Ik
(Carpenter et al., 2013), B H7E ¥ RANZ A 1k
] BT REPEREAR

(B AP TR Y2, AN T Ui 49 1k 2 A il 2ol 27 )
S Ui e Bt A (AN [ AR B 1) AR AR X A, T
o xf o A USRI E AN 02 ) MR A2
2] AR 2 20 A W b B A L RO B bR B 22
TR 2 %5 I FATTTT LA R WP LE I 2 DA A 15 K11
FAEEST, /AT REAEAE LU PR A 4RI« (1)
WA TS G T L BE A A5 (X 5 L B ig iR —E0);
QABEA TG L ) FH R AAF . PIRPEDN
o T [ R Y 2 o0 B 4 SR AT 1, AEURN S AN I
W55 B Y TE S AR S o T TR B TR0 BE AN i %
15 K- AR A, i i 7 J0) B e 1 R 5 A 3 1
TSR R o R, B9 & T SRR R 15 2% )
FIWHAL 55 Th R T P 5 B A5 K 2Z 105G F A AR
X, JEAR R BRI X g A R KT &
PRAGHED o

4 RHITEZEF? FTRBSZE YR

RS RN FNG v BERZ W T 2% ) 34 1Y 2 2] HI I,
X ARG AW AR T py sk B AR T —E
MR AE L (RN SRR B 3% 3 S0 ik, BER
B SR — A AU - 6= 2 BB e AN T
W B A58 SR 5 23 B2 R 2 T 2 5 BUR (Eitel & Kihl,
2016)? B A B2 fe it~ , b 2B i
22 LTI R 27 TSEKORF, X S TsL
I 25 R R AR LU s B A R T2 3, 2 TR 43
IOAIE T ANV AN, 3 WA AR I 25 58, Hidy 17
TGS 90 VA R N it 5 i 2 AT Y 22 5

EBAAFFT R, 09 b W OR g T TRRT DLAR
k2% > (Diemand-Yauman et al., 2011), EtUl: French
Q013K I, SUARMA TG RHIE T3 S FH ]
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VNGB AN S SR RS IR RRVAS B b 2 N ]
PR TR S0 5% . Lee (2013)7F E-book [
RS b AR X ME 2 0 A AR T2
BRI B BEN RSSO, Bk T AR . B
J&i, Weltman I Eakin (2014)7E 5256 Fp 25k — 384
SR T H I HSE EEAR MR, 75—
A2 o) W LT BB R, 25 3R e LI % R Y
HESUR B 4, Diemand-Yauman 25 (2011) 5%
S — R T RN ) B T B S A R
I RSl N

T3 — LB M FR A3 IESE T 2% 5 i AR AN
BN BITEAE o AN Katzir 28 (2013)8 1T T F4K K
AN AT ATIRIBE R /N AR GURN HAR R A 1)
FLPRAR A SE A, I ARG A B NS R OR
T )RR () SR ROR B4, T ARG AR TR R
SR R BEAT R (W) A AF T 14 e 1 LA 1
FAXS S G o PRI AR TLAE R A v R B T
AT RO, 2R WIS T B 800 P B A TE R 2%
5 Eitel £ Q0147 T 4 WL, (HAUNAE LK
1 Wi NS - R T AN . X LeqfT
FEAR IR, FIGEAS WA X 27 > ROCR 1 52 0 ] g
JEARTatE

Tihh, WEVFZ PR I WA TSI A 17
i 2F SR (Ball et al., 2014; Carpenter et al., 2013).
A . Guenther (2012)7F H A I SL 56 rh 15 & B, 1)
2 Brush AN i % R Al Arial 1% 71405 WA 1 1)
1R BRR W 2. El, EAMET] Meta-
cognition and Learning T T — & A L0 5%,
W AR A L S8R E RIS g T 1000 AR AR A
JH(Eitel & Kiihl, 2016; Rummer et al., 2016; Strukelj
et al., 2016), A BAYE, Rummer %5(2016)R 5
Diemand-Yauman 25(2011)3Z56 1 #AR[E F AT R
WRE I E A TSN . i AR B, A
TN I AT REREAR T2 M RCR, IR B e T
T2 B I A) 27 T ARG AR, (B2 2 ORI A
5542 FF (Eitel & Kiihl, 2016), HEHAHFFTLERH
FERW), FSEA BT 1%~ (Kiihl, Eitel, Damnik,
et al., 2014; Miele & Molden, 2010),

BRI 0, AN TS RON 1 AR M 7 B 2
RHEMFEE . ZI X TR E LR, R
PR 78 T AN i W %R A7 8 W AR 1 30 5 5% A
(boundary conditions), R[i#75 4% & (Kiihl, Eitel,
Scheiter, & Gerjets, 2014; Oppenheimer & Alter,

2014), B, NG HERMRTS . BT =R
PR\ S5 0] BESZ A AN W 9 AN (Rummer et al.,
2016; Strukelj et al., 2016), PLAEATFTE F £ XA
[ AR G (N SCAS w75 ), SR E
RN AEE A RS  BUBTE M
FEE RV TG TR VE R, SEg#gh b iR
RSB R RO RN By 225, R
X [l — X R AT ] — 7 BRI, il 225 &
VL% R B 1Y 52 i (Diemand- Yauman et al., 2011),
HWK, 22 J— A S 2 Y A, TR U 1%
PEFFEAS IS Wi X — 52 2% 5 A v xfe oy SR iy i —
K, HAWE 2 shl . 22 Wk skl
28 . TARICAZAE T 555 ) # FFE(Kihl, Eitel,
Scheiter, et al., 2014; Oppenheimer & Alter, 2014),
MR ZS . AR TE . AR B R A R
HE LA K SIS AT 45 (Rummer et al., 2016)5%, #
A REXT AN GG SO A B AR . R AR
IR, IR B A R RE S I AN T 1% %00 (Eitel
et al., 2014). HLan. SCHe AN SR 5 P Tk
S RH N (R 58, B4 TCIR A R s I AN T,
PSR AT RE S INE A= ), TR 35 1 AN U 1 2LUE
(Eitel & Kiihl, 2016), 44K, & TR HHE A EHH
RERE B 57 2 RIOCR, AT SR I IT 43 B J7 v % AR DG A
FEHEAT RO B S IF, M BE— 2 IR AR .
Mz, 2 R R AN T T BN
BRI ZE A — o (HRBEEX A T AR AN
BRI ARBEXN T 2HEE, FERER
WIS Ui 1 58 7 3B A EAR R I F 5 25 (), o oY
HATARSE TR AAZ I X 58 AN UG T B 2 ) i
e TEME ISR R 3 )y Hega, BRI IR Le ks
UE T AU RO B BIF 5T BNy, RO R R
EBTFEGERKENIRAMNI (S : Diemand-
Yauman et al., 2011; Lee, 2013), JCVEAN TGO
FR 30 SRR A, TR S AR DR AN T 0 20 e Ak P Jo B
1 RAFUIA R, EIFEME— AR, ARG,
ey AL 3 3 1) SR VR HE 4 25 A R RS A T 1 X 2
ABCRMAFEEM, Wiraeh BRB LRSS
R BYSEUEDF AR SR i S 1 o

5 Imins YR R

BE X RS AN L 1 IO 2 ST ORISR, WF
BT A B BRI —1 . BAORTE,
FEAEAN L 93 4 2 T FIAS U 4 BEL - B P R S 3% . IS
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HFEAAEMEE AR e, FEE
BEW BN far BRI
51 ARipieitii
511 AEWEERIL

£ VEMERE (desirable difficulty) 18 (Bjork, 1994,
2013) 9 — LL W 58 35 R A B 00 58 AN ik W 2% >
SRR IR . Bjork 1 Bjork (1992)ikh, A2
25 ) W BRI 12 F7-i% 71 (storage strength) Fl1 2
H /1 (retrieval strength)Z 4y, Hij# 248X}
FNAEIEICEE SHEIC R A, 5 & 481812
N 25 By SR IBOE 5 B ol B Bsp P A o AR A HLHE
B (Bjork, 1994), 282 WU FAE it 1 52 B 671
A, w4 U (5 42 O A BE PR AIE fe 28 1Y =i A7
filf 1 AR B, AR IO (B B O S A ) T s
B, 38 TICIC R R A, H e ik
T3] BN Az BN (generation effect)BFSY &
W, ikEEA F AR SRR IO YR X rh i E R
salt—p_pp_r), B ILIFILP B2 %R salt—
pepper) FICIZECR B4, A F 30 iR B #E
MBI, (Hk R —Fh S PIMERS” (Hirshman
& Bjork, 1988),

A TS EP N Z—Fh S HNEE (Katzir
et al., 2013; Weltman & Eakin, 2014), EiE T
HE AL T T XA TS BRI UL
AT PR T RRAE, T AEBRE N A A B 1 &
MR, B ORI T ) H R EWSS Ty, ik
H WSS J1(Bjork, 2013), 47 I MEERW N, 10
T BEB I ARTBEAS, T ETERATEZHE
WSS Ty, AN GOHE R BE3E n, X AR A
THRIRA, ORI A, T3 % T 42
B A 27 ) NS R U St A PRV (Lehmann et
al., 2016), tbln: Corley, MacGregor il Donaldson
(2007)WF5E K B, 438 P YRS SR A e (R4 K
J1)BF, WA R E PR AR RO TR 4f . Weltman
H1 Eakin (2014)7EWF5E h B3Rk 2% 2 24 2] 58 5
MR SRR FEHEAT 5 A5 Likert A PF(JOL), &3
LI i A 1 0 0 T i 1 ok T 2 ) SR A 5

BT, BIA R W A A R L AS S W B4 R
B, HEPR LR E WA S, FHREE
)2 ) B R T A AR
512 AiReHIEL

BAE EAMEZ, Tames (1890/1950) 542 1 1 X
Z 500 T W (dual-system processing) ([E]4%5] H : Alter,
Oppenheimer, Epley, & Eyre, 2007), AR5 A5,
ANEWAPAMSI N TR : &5 1 WINTRE
PR (quick) . ELUETE Y (intuitive) . TCH %5 71 H)
(effortless); #ifz, FRSE 2 BN T8 A (slow)
SR (analytical) . 75 ZERIE2UE ) (deliberate) o
— RO, MERRSE | AT PO R
FEMT, XA T RER AN, ATl
B RN E S ey, A AR BE S AR Y IR AZ,
O T AR E B Ay, BN 23R 3] 28 1) (Kahne-
man, 2011). FFERIEOLT (A0 HE M ETE 55X A
CAREZR), MASRA RS 2 #4718 3N
M T, RG22 TILRS | MERE R, H
Z 1 BT &R G20 (Norman & Shallice, 1986),
FEAT 7 AR T BN B A, B LA8CR T S AR Ak
(Kahneman, 2011),

ST UL BN, Alter 45(2007)42 i A it 7 2
1B (disfluency theory)¥ fift B 1A T 4 B B A
PBOLE Do RE 1 RS 2 2B HEOE &2
— A BB S AT AF B TE 5 B Y 3 A
(Alter et al., 2007), EPAISEHSPE, RGBT
BHIBENED N, IBARS 1 B4R EGS, 5
HACRHE R . TETE S p e 7.5 X
(Alter & Oppenheimer, 2009); =z, WHE(EE N
TS EMER, ARA RS 2 A Al Re il s,
AMEBATE Z B0 S T), TF IR 0T 1 R 4E (Eitel
et al., 2014), 40 255 ) PRL A - A AR X HEE
B, 2B A TCNAUKT IR E R
A, PRI 58 B B4 ME B 8 N (Bitel & Kiihl, 2016),
X EWARIGBHAT T R 1 MG T R5% 2, %5
BTGB, mEHER &= b
P8 4E(Diemand-Yauman et al., 2011), %52, %I

AR EE B i

B 1 ETFARBGHEIE 2N Tad BARYE Alter et al., 2007 LS54 i)
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WA TAGECR T e R YE, 25 3] F E B LI
JITERA (Alter et al., 2007) 5 Jil 4 (Alter & Oppe-
nheimer, 2008) . /{4l (Song & Schwarz, 2008),
73X S 7 2 S5 vh JC B8 2 A ) T4 v o > RICR
i (Diemand-Yauman et al., 2011; French et al., 2013;
Lee, 2013),

LG L AN i W 42 1 0 1Y) 7 A B U0 o
F, BARA PIE L B TR A I X e A2 A
il 3 RS2 0, TTAS J g B AR R R S T o 3 ek
RYE 2 BOE T rNTERYE, B FAEA T ] AR
WA RRKZEN . BT T R &,
MRS A RS, 5 2 E R U GA
B0 VRS BT s A, 0BRSS )RR E 4 5 (Eitel et al.,
2014), Hf— g B B _EA AT AR T AR i
ICFNPRFE, T HL 4B M S 2 9 0 5 R vl et 2
WA AR W I R X2 BRI 2058
# (fﬁ'J 41 : Diemand-Yauman et al., 2011; Strukelj et al.,
2016; Weltman & Eakin, 2014) [ i 5% FH 9 Fh B 16
WA BB TR RN SR o 3 Ak, BT LR
A LAVE AE b B, S Ui W A2 0 A A 3] 2D di SR
TR L HE . X TR BB R 4 5 i in 4 2
SRR E 25, HEAWMGAHY I B W E
T Ui A AR TR 45 2R, & BIME B AU i 1%
e H A REZ T4 NG IR ke R, Aok
) EIIE P B 9 B e DG e T 22 Ml TS A A 4
e AN T 1 BV B L B VR X AN U W A Y i
Bk,
52 TRWMERYR

AW SEUAE, A BRIE (cognitive
load theory, CLT) Tl %05 A i W Jir & 1R 4R AN
FHAH S BEAG 2= > o IR B (Sweller, Ayres, &
Kalyuga, 2011; Sweller, van Merriénboer, & Paas,
1998), AMATEE SN T 7 v BT 2R 2 0% A 671
A] 43 A 3 F . PUFE AT 4 0T (intrinsic cognitive load,
ICL). #MEINHIfifaf (extraneous cognitive load, ECL)
FIAA A 671 167 (germane cognitive load, GCL), ICL
TG MR B 1 J0 3R 58 BAE (N AR 24 M)
F 2] B SRR A G, BORNBR A AL B
FIAR/KEAE, ) ICL M, 2230824, ECL
FEGHEBOT A G, XA 5 S SME
1y, &R A 20 3 BT R R O DR IR IR R
XF 2 AT 55 AR B, R A XA N SR, AR
R AT 2B R Y ECL MR 22 19 2% S UR,

GCL FZ B = & A sk A o, &2
525 A B A IR AIN T, BE 1 GCL A
FIT222, BN 102 2] F AU FEFZE AR
=N T Z AR 2 o 1 AR R Y B B e
(Sweller et al., 1998),

MR ko2, AR5 E A AR T
FRHT ECL fY M (Eitel et al., 2014), 7EH
AR A TG R T B — RN R B
Wit . IR R ik E,
) 3 T B AT T 22 BN % U 2 oy Ko 3k A
1Ak Ak S 504 0 R X, T 3 el R T A Y
N IR X = RS A T, TMiRE2 2T 155
PISMNGAN T, P ECL 30, AR, hF X moA
W Ak B ANG 2 2T 1) A LSRR FE RE A U8 il 2 >
HEAAEBGHTNER, B GCL Ramas ., ikiti®
BEANHESEN, 77 ) F (— e R 52~ ) TE
2 ) e —HEE WA M BHACL AR, AIBEANT
2B BECL HII(GCL AAR), 23 fE i iy Bk
FAA G, PRI F T22 3 3 e AR . A
i, FEF N GG B X R, H AT A E
TERAFFE 45 R A SEHR(EL AN« Kiihl, Bitel, Damnik,
etal., 2014),

Xof E AR T 0 2 0 B0 RIS W BEL A 56, — 3 4
WHAES BT MSEARG IS & BINMA
VAo B AR R T 2% S RS T2 R
T 27 > S B T W P T S SR A D, (R
X A ST 3 A R B T AR B T AN [ R Y S
Fro A ERiIAR 2, 3 1EMm R 1 B rTfE#R
TEAE, —FHl, S FARGSRGEA LR
MG, ZHBARRS IR MR, LIRS
o, KA BE A K B Mg X 2 2T ROR (4 42 0
TEHI (S A BB LS | R EIE AT, WA
S AN T i 19 BELA A JH (45 00 00 B4 BB R A1),
Fban: Eitel 55(2014)7EH 4 WSC I 09T 2 5 ik
— 2k il Bayesian M4 SR 45 R A IF, BIE
TBIs B RS E MR 15 T 2 R % (Bayes I F KT
14), BIVRGE A M Xt 2 > SR I A 3 Y R
BN, Alter, Oppenheimer 1 Epley (2013)t 7\,
ATNG VTG T R0 s vk L, HIFAS SR
R0 JOL My ERf M (R B SEHic e lisn). £ 2h
WFFE R, FIBE TG WA B o 1 S8 4 (Meyer
etal., 2015) . F Z, HEATRY A —E WML, EWH
R T 37 T SR AR IR A E s BE A 2% > o X,
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BRI TE R BLVA PR T W TE 0 5 A5 A4 52 i
(Kiihl, Eitel, Scheiter, et al., 2014; Oppenheimer &
Alter, 2014), {H3X Al BEAE— & R B H BRI 1 #Hi%
ABWER, J— I H, THEATRGEL] LK
WAMA A e k27 ) I R AT 2 ), BFSE
AR ANGE 2o T84 1) J D R & 0k e AR ], =
XFIA 0 B fr B A H 4% A9 0N & (L U0 . Diemand-
Yauman et al., 2011; Rummer et al., 2016; Strukelj
et al., 2016), S HXFINEI G5 % > ROR Z 6]
KR ML Eitel & Kiihl, 2016; Eitel et al.,
2014; Kiihl, Eitel, Damnik, et al., 2014; Lehmann et
al., 2016), X — M B, A dt it 5 A i
BELASH3E ] REARBEAT 20 11 S0 O T 4 A IE S o

GAME, PRSI A A BN, A
[F) I A7 7R — E B R BR- A . 3 X RIS A i 5
K ERAM AT S Y £ R e IR AN I 8K
IR 7 R R ) A BT[] R TE o N5 A i i T 19 3
AR 7 2 36 S B2 ), BRA T SR T
ARSI R, RIS A B (1 50k

6 REATL R TT 5T

FEL 28 LA L AN 3 193 2000 A S EBIF 5 0 B fif B
CRRE R T2 D BOR) B — 3, 22 Al
IIHTECARTT B GE AN %] 27 ST RORAE FH B -F- 2
RN, DIBH S SR e it — e 2% . BAR
Meyer 45 (2015) 5 15 i 1 PE E AT T o008, 1H
HOORTE MY R F AR T AU T 000 By 4 Y
o, MRS I RBOR SO 55 . W, AB A
T T WX JOL MSZm R, Wikl JOL 4k
At P, ASCLUASE Y AR R, L
S W A 2 S80S Sy DRI A ] 2 2] R U AR
KMFFEHATICIHT

1E PsycINFO. Education Research Complete .
Science Direct, PubMed. ERIC. ProQuest %54 i
FE o B S B iR “perceptual fluency™ .
“disfluency”. “disfluency effect”. “perceptual
difficulty” . “desirable difficulty” 5 “memory” .
“recall” . “retention” . “transfer” . “education” .
“learning” . “multimedia learning”. “judgment of
learning” ., “JOL”ZH UG KR #EATH A48 %%, il
1 SCHR L )2 Google scholar 1# & 77 it 17 #b £ o

DU PR e ASCHR : (DBIFFERT N SEIE; (2)
XoF L IR A U 0 (5 36 4 )5 R B it i (i 2 Y

25505 G)E AR A A% S U B0 X HI W, ik
HEFAT- 55 (Sidi, Ophir, & Ackerman, 2016); (4)525
T EOR A7 ) g ] — BUHCE R, TR S iR al
i) %t (Magreehan, Serra, Schwartz, & Narciss, 2016;
Sungkhasettee, Friedman, & Castel, 2011; Yue, Castel,
& Bjork, 2013); (5)#f T AT A AU et A 52 38 5K
o AL LD EARfT bR e, W7 DAHERR . et
Fif ML %5 )0 A% Y (random-effects model), I 2% i
Cohen’s d 1E_WZRI #3547 (Cohen, 1988), JLATHTEK
{45 CMA 2.0 (Comprehensive Meta-Analysis 2.0)

2L AR ERR R, 315 B A RO (S 27 T
LEHATCAHTILF 1)o ik G R SOk &
LA SR B AN FR A A G 220N i, o5 A
LM HE, B — 5E 45 3 I 22 (Borenstein,
Hedges, Higgins, & Rothstein, 2009), =Xt 4
AT A, A JOL LA B 4 APl ST 3008
(R 492 N), TEETRCR A 15 DAk
P (BOR 2160 N)o o TRUE EAIX D, Al
ELASC SN A B, TR AN AR R RN A B, LA
FH S (AT A T 4L G e JOL Aly:
AROCR BB

TRV KIS R (L3 2)& B, JOL L7
RN BE—0.54 (p < 0.01), FMHEA GG &0
T, 2 FH WA RO 222, AR O AT
TR I BOR BRI RN N -0.36 (p =
0.06), B 27 1 FIE AN U 5 B4 A B8ORS I 1 8
TR, B FEAR X S O 5 AR 2 ) B R,
AT REBRIEAR T A fF.0, WBHAR T2,
IZICI T BB AT 5 N0 A RIS ARRE

SFEHER I AP, QoL = 17.11 (df = 3, p <
0.001), 1%jop = 82.47, Q ssun=285.20 (df = 14, p <
0.001), I a0 =95.09, RS bR, ik
BEALRON BEA G 3, R Rl 22K 50 & 8L, JOL 1Y
Rosenthal's Ng, = 32, 2~ >J %5 ) Rosenthal's Ny, =
60, KUEHEUN, FWIAT AT REAAE—E R KR M2

7 REERE

71 RBE

EAFR 1 AISCEE R, IR A b i
W 119 2% 2 R E 2 2 SRR T 45 ) 7 AR TR I O
FEGTE AR, M¥ T RRGHEG, %3
Mo 2 2 5L 0 RO AR AT T D, Rt R B Bl
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Balletal.,, 2014, Exp. la 74  Bolding Forty terms and corresponding JOL’, Recall [}
definitions from a book
Ball etal.,, 2014, Exp. Ib 29  Bolding JOL*, Recall ®
Ball et al., 2014, Exp. 2 29  Font size JOL#, Recall ®
Ball et al., 2014, Exp. 3 35  Border JOL, Recall ]
Carpenter et al., 2013, 41  Speaker’s fluency Why calico cats are usually female JOL’, Recall [}
Exp. 1
Carpenter et al., 2013, 66  Speaker’s fluency JOL’, Recall )
Exp. 2
Diemand-Yauman et al., 27 Font type, font size, Three species of aliens Recall’ (]
2011, Exp. 1 grayscale
Diemand-Yauman et al., 222 Font type, quality of Actual classroom learning materials Recall” ®
2011, Exp. 2 copy
Eitel & Kiihl, 2016 97  Font type How airplanes achieve lift Retention, Transfer [}
Eitel et al., 2014, Exp. 1 84  Font type, grayscale, How a toilet flush works Retention, Transfer*, ©
quality of photocopy Pictorial recall
Eitel et al., 2014, Exp. 2 85  Font type, grayscale Retention, Transfer, Pictorial &)
recall
Eitel et al., 2014, Exp. 3 92  Font type, grayscale Retention, Transfer, Pictorial )
recall
Eitel etal., 2014, Exp.4 47 Font type, grayscale, Formation of lightning Retention, Transfer, Pictorial )
italic recall
French et al., 2013 275 Font type Eight facts about a fictional star ~ Recall” ®
Guenther, 2012, Exp. 1 104 Font type Summary syllabus of statistics Number of recall questions [}
course or cognitive course
Guenther, 2012, Exp. 2 46  Font type Number of recall questions ®
Katzir et al., 2013, Exp. 1 45  Font size, line length, Reading textbooks Comprehension (font size”, ®
spacing between lines line length”, spacing)
Katzir et al., 2013, Exp.2 45  Font size, line length, Reading textbooks Comprehension (font size*, ©
spacing between lines line length, spacing)
Kiihl, Eitel, Damnik, et al., 79  Quality of spoken text Formation of lightning Retention, Transfer#, Pictorial ®
2014 matching#
Lee, 2013 22 Font type E-book materials Retention” ®
Lehmann et al., 2016 47  Font type, grayscale Time and date differences on Retention, Comprehension, )
earth Transfer
Miele & Molden, 2010, 117 Font type, italic The brief expository text which JOL", Comprehension”
Exp. 3 described some of the ways in
which television news affects
its viewers
Rummer et al., 2016, 63  Font type, font size, Five species of aliens Recall )
Exp. 1 grayscale
Rummer et al., 2016, 58 Font type, font size, Recall )
Exp. 2 grayscale
Rummer et al., 2016, 80 Font type, font size, Recall ®
Exp. 3 grayscale
Strukelj et al., 2016 53 Clarity of text How airplanes achieve lift Free recall ]
Weltman & Eakin, 2014 101 Font type, font size, Uniform distribution JOL*, Comprehension* ®

grayscale, handwriting

Feeon F5 4 L PR AR B TOL 482 > JIIBT, "5 AW L % 21 T 5l 21 SR TR AL SRR AL 2% > T sk
ZJHORME T A o BRI AWM MALNL, BIATIAA 2 ROk & m T A ; ORI SHF AT, WAL
NG B 2 LA TS T ROR B TR AL, ORRA RTINS WA 427 ) BORTC 35 2 5+
OUARTRA SR GARNE, HL-5 A5 8800 25 RS2, RIVFE 7 A 0 56 sl D00 360 - AN e 19 28 2% ) BCR W IR TR 48
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2 FIEANNA X > ORI 00 A 5 (R ML A 2 )

2R k N Cohen’s d SE 95% CI z p
JOL 4 492 -0.54 0.21 [-0.94, —0.14] -2.63 <0.01
252 RUOR 15 2160 -0.36 0.19 [-0.74, 0.02] -1.86 0.06

1 : JOL $8%% 2 HIWr; kAR AT RO 144G NACR BREA HE; 95% CILIRRUN & d 1Y 95% B A5 X 8] (3% FBR A EFR); p

H KL

T AGIS . HEFEIBR L, A
WARON 32 B T BUEE, IFR 1 ALY SEUERF Y
K&, &SI R UF o &R 4 B AiE T A TR,
A5 ) A B B TS B AN T B 19 S RE, BN
BN U BE A 1R R 2E S B IC S ARt ) ki R
TR, I HEBRATEZR IS T, HIMA
FGFHAERIIG I, XAPRIEF TR AL S AT
RN T, mZAR TR, 55— 45 R
T, MEANFGES T 222, XS5 AEi
SR B TR — 2, RIS A T 36 0 T 24 2] 3
SMENFI AT B SN T, ASH T S SR Y
87T, A, PR IRIFRE SR
BT S RpZ MR EZES . BiARY
A3 Y AT B AR, RN AR M RN 3k
AR . AT REE, MY
FAF T JOL A543 AR, FWI 2% 3] 35 X5 A i i+
BHIY RS U 22, AfFOARXNRE; W, 7E
EIHOR L, MRARBAR TR, RN
Filg T e AR T B B2, #6050
BEIE MBS . SR, S5 T4 AT M B SCEk R
A&, HUlRfEAERMM E RMm2E, FIizg R
T VEEX R o

Har, # ERAFRBSHNEST, #HEOH
2GR T 5T R E AN T T IR E AT
WK BYBFFE S . Diemand-Yauman % A (2011)8F
5% BT & BB AS T BN 22 BT A AZ B IS ST
T B DG, TR IR AN BB s ) Mk 3 A )
L2 3 By e MR ORI — R I T A
TR B e e B, BAETIZMEAEAT B B LS
Z AT RE R T R A kTR, L RZMA TR
T AEAE LR 1 S5 BR 3 A (B . — O T,
MEE A BER, TIN50 AS 15 5500 B ER AR 5T AN
A F T i B AS [ 9 B 3E 373 7T RE A AE (R 41,
M BEE A HIS AR B RO L SEE FILR R P4t
RIFE ML, Blan: ANHimHESIA N AR T
ST RGN A 32 M B8R T S AR A 43 b 1 S
T A9 AT 3 o AR o515 1 7 75 B 2 B0 5T ) — SO RR?

SR 15 R R AN W B DL A7 AE T A R T AR 2 R
S, B2 AN al K 3k e AR 12 RN I M IR HE A
ZW? XEHREANS [ B R R R ] R T
P ey T) R, [ Bsf e 7 B DA B Z2 ) S 9% M AKFE
InUif#se, H—h T, MBSEMEE, IRAMFRA
TRAARCN AT L Ry 5 B TR 2 SR el AR AL
BFEAMIE . SR A A% B JIE R TF S5 5 A Y
FARAR AR R % A L Y i 2% > 35 B 3 1) 0
MEBE, IF W E RS I I BUR, A TIE EX T
FHEEBANYE RGRY, XHHEE-TEK
PIAE o R, TREVEAE MRS, BRI
TG ZCEE T A E AR A AL TR A B Br, HEL
BWRIERGIERI . IS . R LS
M AEEEZ AR, 68 KB A 5T % R0
N T HREMS SRR, BT RK
X IRRN AR LE R
72 RE

5% MBI 58 BT AR AE B — SE [R] RE, R SR A5
ARFENUT 2T —-LRE. H—, T
HHETRGEAR BRI. AREREMITE. B
Je, PUA BT B AR A AR AR A L RN
IR P S T 1002 3T w3 Y E WK SRR, T
Y& Alter A1 Oppenheimer (2009)4)5325, H148 i
W P AN AN A 455 W B0 5 T W% 1 (physical perceptual
fluency), & 3 & B 8] 1 56 i % 1k (temporal
perceptual fluency). AHLL FEAA 4T AT R B, 24
PR a=  D [ S D A N R T R e N
T 33K s 3l 380 g ¥ FEE 55 15 (Reber et al., 1998; Wink-
ielman & Cacioppo, 2001), A4, FEZF P,
T FRE A T BORL R IUAS ] (40 < 5K PPT (1% 2 BUAT
KRB SR B4, J5E0F 58l 785
SR BRI, WK, P Y S BRAT)
AN BAHf (French et al., 2013; Lehmann et al., 2016),
BGR . STA AL AR B 46 3 M AR SR AR g 2
AT B i AN T 2R A RO ANTE 2 TR
X PR R, SNSRI O AARE T
HIBEAS TN (a2 —FhE A 3ERE, WREAS
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FIF2£3] , a1, Diemand-Yauman 252011548, A1
WA TEEE AT R 5 A RCR B U e R, W
I E — 25 B R S 0 3 M A ) R PR S B 1 v
TERTERL, O, MR TIGTEA B B E IR B
BBk Z RS TEE (Lehmann et al., 2016), ARIEEE
YPXF G AR, FoE stk G 2R RIATE A,
BRI ] — #R A X R A7 AR 22 Bl R I\ T X FIA R
PP, X8 ST R N BOR PP EAT R T
—E W EXE, E 3BT BRI F WP E 1 7
B A s P 1 SE I R A ROR (Bitel & Kiihl,
2016; Eitel et al., 2014; Kiihl, Eitel, Damnik, et al.,
2014), HFPPEE 77 2 H BURPEIC A TE R,
T VR 25T T AR50 S 5 v 1 00 i P
#eg\ hl ) (Diemand-Yauman et al., 2011; Lehmann
et al., 2016; Rummer et al., 2016; Strukelj et al., 2016),
R FE N 25 FE RN 2 W ) 5 =0 60 9 37 4
AT RFEIEE -

55, nEEXE JOL R HERf RIS . —J7
T, JOL 722> b A8 rp J& — ik 1) ST A 1 40 e
MG, 430 JOL BEA B TIRA T il izid # b
FINRA B g HUAEE, AT Ay 2 A 2 2] SR B 2L
SER IS B R B B2 4G T i B i
B AR TR, JOL w43 MBIt JOL (immediate JOL)
FI%EIR JOL (delayed JOL), IfiE HI Wi 78 & B, 2#
=7 5 1] o [1] B — B I 8] J5 #E A7 43R JOL (1% X A
WP s T M SE R RIS JOL. R4, 7E#
2 R HOR E MAFE X FIAEIR JOL U (delayed-
JOL effect) (Nelson & Dunlosky, 1991)? 413RAF7E,
XN LS YA ) AR BUE A 7R ? X SR
EAFEE RN, 5 —J7m, 1153 JOL 5% s:
Z A Gamma AHICHE T 5E5% 37 H WrAH X HE w1
KM AR 722 —(Nelson, 1984), P |, Af
DAHEI : 5 i i b4 R 350 BE A (HERR AR, TR
2 JOL H-5 % 2] G Z [ RH G RE B BN A, 4
AU EARRL AT i BE AL (ER M), R4 JOL
{85 % 2] ST 2 (B A AR DG AR BE ml B i o A —
FEEVE, JOL {H 5 I 35 s %% 2 [H] () Gamma AH G
VE ARG TE S TR AR 1750 — &2
FEbRo UK, SHEWEA R SCUEMFIR 1 HE— 2D

B, MRS MRK . Eitel %
(2014)M\ CLT #ff i %, KA AR fin
T ECL, it T5 2 &I BA E 3 AU 15 B,
Ft GCL A%, %k, Lehmann Z£Q2016)42 1 TR

FRE D, A EENHE B IR GCL # i
BIME— 25 1F, ST AT RHE AT BE S A 58 A %) SCA
B F 15 SN T (subsemantic processing)Jf 14 3C
AR ZE B0 HRAER 2Ok S GCL, X
BAFTI0. Hi, CLT A8 B3 A ifiis T sk
R RS A5 2 IR IR TR A5, At
U5 A I 1 BEL AR 8 AE BRSO b &R — e X AT
WL ANGER G Bt . IAh, A BRI 2T &
RN GGT B B S AR . TER A4 ) i
t, RFTART B R R R AR, R TR 1 e
Hrhz—, HELS R AR, TERZ KR IR
YET B BEAl 1, 27 20 3 B D 7 st AN W 1k
(Antonenko, Paas, Grabner, & van Gog, 2010), fiiHf L&
AR R RSN S R Y, XELAVE ZEBE

SV, SCUEAN T RO B S kA . E AT
SCHR K BRI E N A KIS i
ROV Y JEL PR AT BRTE T B AFTEMAE M i B A1, OF
W IV 5 AL X0 A 3 W9 280 07 300 5 2% P 1 4R R (Kl
Eitel, Scheiter, et al., 2014; Oppenheimer & Alter,
2014). BRESSIHISE A& BLAF#S (Katzir et al., 2013), T
YE1E4Z 6% 71 (Lehmann et al., 2016)%5 814 % A 7 1
RO BA P IS, IR0k T BEAF ARV 2
Ml AR i, . 2P, ek AR A R 5
N2 R WFE AR BRI (Kiihl, Eitel, Scheiter, et
al., 2014), {HF IR, LAK B, DIIEHTEZ
T AT N A B X — R R eRir s
A5 1] T4 BT A (AR RE( A0 < B A SCA) BB AT AN T
WAL BE, FFEA X EE N SIEEE NS, e
AR E G, R IFERE MR R E B N2
(s B A2 SRR R i S BRI ) ) T B AR S B
R I SCHE . ARZ PR, X i Ay A
AT A R T2 2] EXZ A A AL 1 R,
A B T H 8 A ER A 305 59 4 1k (Boucheix,
Lowe, Putri, & Groff, 2013; Jamet, 2014; Kiihl,
Scheiter, & Gerjets, 2012; Liu, Lin, & Paas, 2013;
Scheiter & Eitel, 2015). [Alt, XFA4 RN 28 1) 52
PEARIEART X 43 B T i T 3 T REAS (I A i
2 2] B BAE B R SR, SO n X
JEEE A ERBIMARIN T, J34h, AR RO
BT HEAZ AR R . French 5£(2013) LA )2 Lehmann
FEQ016) 45 i, Wi 5 A R A X Y,
& W6 AT B A R i B RE A5 S AN i 14,
{HFEE I HERS, TTREH T XM R AR 1T L
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FETF R 38 i 4 . Strukelj 25(2016) % FA,
2 3] NN T M OREELR — 22 (1938 R PE (adapta-
tion) o M A B X — VR AR R T AR B I L AR AR
RIS i W B A R 5 A7 AE A I AL (long-term
effect) 14 J& R KW FT B 75 — > 3 1 45 (French et
al., 2013).

S, URATS R g . RS
kA, HEnzSSE )RR TSRS Bitel
etal., 2014), Ri: LASCARB R I MikAE AR
KT, B SCHE A 2 B 2 3T b kL R
(Mayer, 2009), [t 4n o] 38 5 0 8 A 7 i £ 15 2
> FAE SR R B B SO I TR SR SR
TR BN ERE -, N kA, YErbt
FE SR FH RS, 20T B0
(0. Ball et al., 2014; Diemand-Yauman et al.,
2011; French et al., 2013; Guenther, 2012), IR
FEI 55 BB A5 S 2 > 2 X0 5 R B A G I N A
FEIZAR, (R Refr A st ic i g, Wi
TEZARNREEIENRIZIRL, MA¥EITS
HFEWMER LE, = H U ERRZ MR
TR, AT B T2 2 RT3 78 1 1 )
AR o SRR SE L 5 B PR 40 0 36 3 7% D 3,
[F) B} 2% % 24 2] 35 19 3 2 140 R UR 2 3 A 2R
(Eitel & Kiihl, 2016; Eitel et al., 2014),

wa, KRR, ELAINEERIZIEA T Y
BN AT AR B b e S A . ARSI AR N TR A SY
B 2 AR S TS R it T R A7 A %7 H (Hyond,
2010; Mayer, 2010; van Gog & Scheiter, 2010),
AN TN 1% S ARNIT 51 K B AR S 67 e T g
FIRZ A T A iR B, han. 2= FHXA
it A R P A AR R RN 3 A0 Uk RT3 R TR
WAk, AR S8R 5 5 2 LS 22 (8] 1 56 &R ]
e IE— 2 R BT RS S I 0 AT )RR AR 0 A
TEF . LAk, BEE 2E #2812~ (educational neuro-
science) ¥ 4L, T RE ML 41 41 615 MK AR (funct-
ional near-infrared spectroscopy, fNIRS)ZF4 A K4y
1 2% > B # 4 #L il (Brucker, Ehlis, HiuBinger,
Fallgatter, & Gerjets, 2015) K i 2% > i B H IRIA S0
Rt 7 E Bl (Antonenko, van Gog, & Paas,
2014), AW EI, ARG AT 68 S HTA K 2
(prefrontal cortex, PFC)A X(Liu, Saito, & Oi, 2012),
B2, FBEATNG TG & B A SMA R G 2 & 58
WG RTAI T S5 J2 )22 T B 25 TR A2 Bk

LA 5255 33K 8 Jig DX P9 9805 A7 A B AR I DGR AR
WFSE AL A B A 22 SR B AR R AR

&k

A BN T IR
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Does harder-to-read mean better-to-learn?
Effects of disfluency on learning outcomes

XIE Heping; WANG Fuxing; WANG Yuxin; An Jing
(Key Laboratory of Adolescent Cyberpsychology and Behavior (CCNU), Ministry of Education; School of Psychology,
Central China Normal University, Wuhan 430079, China)

Abstract: Recently, researchers in educational psychology pay much more attention to disfluency effect.
Studies showed that students’ learning performance was enhanced if materials were presented in a
perceptually harder-to-read format, rather than an easier-to-read format (Diemand-Yauman et al., 2011).
Previous studies mainly manipulated the extrinsic characteristics of text, picture, and sound in the
educationally relevant materials to investigate the role of perceptual fluency in learning. In this article, we
firstly reviewed researches about the effects of disfluency on both judgment of learning (JOL) and learning
outcomes. Second, theories of disfluency and their potential controversies were introduced and reviewed.
Third, based on empirical studies related to perceptual fluency, a meta-analysis was conducted to examine to
what extent disfluency would influence students’ learning outcomes as well as JOL. According to previous
studies, metacognitive illusions occurred when information was perceptually easy to process, and yielded a
sense of overconfidence from fluent materials. However, learning disfluent materials made JOL more
cautiously. It’s possibly leading to a remission of overconfidence. However, it remained various mixed
results of the effects of disfluency. The generality of the disfluency effect was questioned by many
researchers. From the perspectives of desirable difficulty and disfluency theory, perceptual disfluency is
likely to improve the storage strength of memory or activate analytical thinking. More subjective efforts and
additional cognitive burden are needed while perceptual difficulty is increased. Therefore, learners would
process information more deeply, abstractly, and carefully, and result in better retention or comprehension.
However, Cognitive Load Theory (CLT) might predict an opposite result of learning for the reason that
disfluency bring about an increase of extraneous cognitive load, rather than germane cognitive load. Results
of meta-analysis revealed that disfluency lowered learners’ confidence of JOL (d = —0.54, p < 0.01) and
hindered learning (d = —0.36, p = 0.06). This result supported Cognitive Load Hypothesis. Finally,
implications and further research were discussed. Future studies should focus on the manipulation, the
systematic evaluation of disfluency itself, and boundary conditions of disfluency effect.

Key words: disfluency effect; desirable difficulty; disfluency theory; cognitive load theory; boundary condition



