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& E JLT DRM s, ARBIRTFRE 3 ANECgh 55224 2 HIB JOL) K B CAZ /Y S B s, JFRR S H A &5
KRHIE, SR EI: (DT no-JOL &1, ZUi JOL {Eit B2 B SHeZ, EIRIERERIH & S E
T, SR RBICAZ(GER: 1); (Q)7EHRE JOL MR8 2B =05, 4 JOL 423k H H B TR H P X
KRN T (26 2), (AREIRI H IR XN T (555 3), ibgs R, FSMER A2 89 SR RN A7 AE A4 3
PG, ST R H H 556 RSN RHEON AR, FEAE s S TRICAZ 43 B 580 1) P AE B A7

TEZESE . WIFESS AT BN IR BOCIZ R iR 2%

KR FJ AR, ROV, DRM JES, SUH A S50 R S

$FES Bs/42

1 55

JCICAZ W i (metamemory monitoring)f& 2% > &
X H B 2 FCACIRS 1 EPEPEAL, % ) IR
HE 8 TC 102 W TN A 5 R 45 4 T SR Y 2 2D AT
(Laursen & Fiacconi, 2021; Li et al., 2022; Yang et
al., 2021; Zhao, Li et al., 2023), Hr, 22>] ¥k
(judgments of learning, JOLs; Ball et al.,, 2014;
Mueller & Dunlosky, 2017)J&LLAAFFE T2 4 FH
A ICICAZ MR AR Z —, BEIRdE AT A 525 2 5
B2 R 2 ) — Fh 3= 0 75000 P PF Al (prospective
metacognitive assessment),

2 JOL N HERAE T2 I ik, 1
FF B2 2] e AW E S5 (N, X Bl A
BT BESE; Ariel et al., 2021; Li et al., 2022;
Yang et al., 2018; Zhao et al., 2022), P4l H & 7
J& AL AZ I 55 v BE 2 1 D) 12 R 12 3 H Y AT RE 1
A 2 R0%F/RH E LA, 100%E 7R E e
Mtz R). E AW EE, $alZ iz

s F 4 2024-02-29

ko WFFEE @I JOL pyge Xt (mln, ot
WK B JOL V3418 5 [MI4Z i 4t 2 8] Y 22 () Al
ARXSHER (AN, 3 H K i JOL {5 2K
L Z [A] 1) Gamma AH5C R B AL AT CICIZ i
T &E 7 (40 Koriat et al., 2004; Zhao, Yin et al.,
2023), LUFEWFFERA] JOL il MATTic iz i
IR PR, BIFFE B AR AR — A A AT HR R,
Rz B8 EL S M | TG O b Sz e 11 Bl TR AE R A T
AN T #2 (Mitchum et al., 2016; Rhodes &
Tauber, 2011; Yang et al., 2021). #R1fi, ¥ KEHf
FERIR, AE5E ) ad A b ZER A TOL 25 SO Ml
WU 2] GICACE FEA B, KB JOL Sz BLAE 500
(i.e., the reactivity effect of JOL, Double & Birney,
2018; Double et al., 2018; Janes et al., 2018; Li et al.,
2022; Zhao et al., 2022)., JOL Sz PR8N ) K BT
PIE TG A 58 B R4 R B 52 T 7™ IR Bk AR 45 T
BE, tk, 03w BB SN 1Y N TE 7 A= B,
DUSEAE AR FE i BRIZSOV 9 T HRAVE T, (75 R
KI5 RE 6 SRS A b 0 £ K 1% ST 12 42 e fiE

*E R H AR R AT H (32171045, 32371116), H g m A AR 55 3% L T3 4 B B30 H (2243300005, 1233200008), H [ i+
JERLERE 4 B B0 H (2023M740300), [E 5% B 5 AF 98 A 5 1R (GZC20240130)
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(Double et al., 2018; Rivers et al., 2021; Senkova &
Otani, 2021),

KEMFERW], 1E SIS 5 PR 21 2 i
Bar, 5351 R H A B id4Z (item-specific memory)
F1I0 H 8] & & 1012 (inter-item  relational memory).
TH B B 12w B A B J 0 B A SRR
BN T (Bt 3% 70 125 distinctiveness processing),
120N Tk B A5 A A e 4% T A R0 b, X A3 AN R 35 H
Z B 22 5, dE M A AT BT B [ B ricie
W& SZAE, WH MR IDIZ & AR A
I H Z AL 4R R G R 0L, X R AR RE 5C R AT
PR IE A s R &R, Wl DR FE A =R
(Diamond & Levine, 2020; Hunt, 2006; Peterson &
Mulligan, 2013). 4N, AfIT7EWY AT AT REL:F i
S W S S BN, L AR L R L RN
SRR A o A e NSl A IR B A B R
S0 T RIS Z B K P, i R N Kt H
H SicAZ (B R —AN 30 B fi842); A L N 24%
HEE B 1 M B 26 5 U SR P B SK i Wi, JF
TE W 4y it i BRI OC R AR IR BIZ, 325 # ) B 30t
H 8] B} 3 5¢ & ic 12 (temporal inter-item relational
memory); [FIFE, A48 A\ Sk H AR B ) k1 T
HZE P (B, AR R TOKRE), JHEW
Yyt i BREE U OC R MR BIZ, 25 FE K 331
H 8] 1 X ¢ & id 14 (semantic inter-item relational
memory), WF5E & B, 55— T 07 XA Ee, TA]
A 38 58 5 H () 56 200 RIS H [ B R AR T Re
e KA TR A0 42 3 B (optimal recall, Einstein
& Hunt, 1980). ZE5HRFRM, I1H ] 2C R ICIZ A
H A & 12 ¥ 2 A g 12 0 & 2 4 R 4
(McDaniel et al., 2016),

Zhao FI Li %5 A\(2023) 5 WK & LA JOL BEig i
I H H Bigtz, BRI E e ORI,
2B JOL X431 H A Hic i Fmi H (8] 26 R L1289 =
PR ATAE R 53 B P4 (dissociated phenomenon) ., 1E
S, BT 2 2 24 T GRS (A 12 4
Wi . TE2E BB, —BMinSITE JOL &1 F &2
B, 5 —FMiA57E no-JOL %4/ T2, 78 JOL
AT, B TR 7 R 2 B 0~100 #Y
W45k, BOATE 2 AE2E 2 in s Y [A] B 0 B O 7 Rl
JE 55 e LA iR IR R AT REPE A 2K TR
no-JOL 4514, Bk HAG 2 ) B mlig R ml, G
Tl JOL, Mg 2] st edfindlg, #2055
AN ICAZ R (recognition  test) AT 8 4 I 4

(order-reconstruction test), Z55R &I, HHLL T A
JOL, “#>J Al JOL W24 1 Bl i HE AL IZ K
%, W JOL ek 7 W H A Hicts, R
PPN o SRTT, JOL 254 N B0 A [l i) i 27 )
WO B B2 &5t 0E 2, WA JOL W3R 1 3 H [i] i
KR, RIS BN o

IEAb, Zhao # Yin 55 A(2023) K 73 —WHEFE K
BL, JOL X3 H ] o R ACAZ R REA7 AE B IR AR
o FEIZMEFE R, s 24 > —Se i) X (451 4,
ONBE—BRRE CRBH—1L - 00), Hoh 2R ia A H AR
ZIAFETR SR C R, AR SCHCE AR .
SR, AN [ER) X Y H bRiel Z B AA TS XOC R, A
HARRIE H 6 RS [E A TE 5 (il an, BEEEAIL
FImThWR) AL F T BB, —H 7 248 JOL,
73— AT Z M JOL, 22 SE A7 i Xt LU,
AL 5E B A2 AR Pl R )
AE 2 b M1 42 H0 27 T 3 1Y E A de), 1312 A fi
Ko BERKIN, JOL AAEH i M2l i SR
K E(ARC score) i Z L T no-JOL 4H, KW]%:>]
S TOL 3R 1 H bRl Z [a] i3 SCOC RN T, HIJ 55
TE A ORI, HUCGRILEIE [H]2ERid
12 BT AR SRR o

Zhao Al Li FF A (2023)%:F 11 H A & 5 R 2
1 (item-specific and relational account; Hunt &
McDaniel, 1993)kf#E JOL Xt H [{ B fZF15
1] 5 ZR AL SR PO, LA K Ay Al ok 79 A B i
PERONAFTERUF B LA . BN, E JOL &4
T, #BalH ZINE B H A 5 59k AR n,
HARYE gt TR S I HR B B A2 WY
2R, A REMMUH MER Y JOL (Senkova & Otani,
2021)o XA it B 2 SO T H A BRI
AN, BEmAE S H H S0, SR, BT A
ATARIBE IR (N TARIC I A ) /e AT FR Y, A JOL 1Y
AR A BRI BT IR, KA A BB A2 43 T 45
T[] 5 200 T A DRSS A sk /b, i T 2
i H 6] 5& R0 T3 #t (McDaniel & Bugg, 2008). &L
Z, WOH [l 5 R icAZ i B \)iE RIS 2
AN B SC TR A B RN T 2R
t, B IOL 23X 3 H 3 B L B
PERRONE, AEL[R] A2 X6 0 1] 5 2R 324277 AR T A S
%L (Zhao, Li et al., 2023; Zhao, Yin et al., 2023).,

U SERT e 7s th JOL XHc izt A7 7E I
PPN, JFE—20 0385 T JOL X AR 83 1Y
FERIPERINL o HIZ, 324 R 1k, AT 52 B AR
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A SCIE A o ) o) ARG A2 Y SIS 2800, 1693

K FLNAENL AT e = 41 H PR A B o SERT N
PRV ISR Y R A2 F JOL X2 251 Hicfzok 2
ST H ] C R IIC RS, AR A Y% %8 JOL &
T X K2 A2 (false memory) = A: 2 W P2 I o K R
IO IR FE AT DR B2 AN IR 28 Z /i I A 2
> i By F A EF B (Gallo, 2006),

PIAEMF5T 38 # K ] Deese-Roediger-McDermott
(DRM) {1 23k 5 52 4o 65 4T 55 X B 58 MR AR 242 19
W (Roediger & McDermott, 1995), 7Ei%iEH,
B TG B S AN [R) IR 51, AR5 B 2 A
FEWE SOCHR A TRIE AL (il an, REE . 957 . KRB
Bk 55, X S i) i M4 1) [ — A~ B BT UK
C Y SC B PR () dn, BT ) o Bl BB —22 )
AN, (A IR A AT B R, 2
R, gSmiciZmik. g5 AM, EHH
(A2 Bl i ]2 R DG S5 1 ) 1) L A3 v
K 40% ~ 50%; TEFFAINAH, SCHEE IR R A iR
R R LT H2E F O 25 A1 1Y IE A o - %8 (Roediger
& McDermott, 1995).#: 5 2, 7£2%>] DRM il%lJ5,
AT RE 23 F R M 2 3PN A O AR T i
f o B 5 1 1], 3% B R B2 14 (Namias et al.,
2021).

SE T 32 2 TR0 R 3 R R
HESLK A BE DRM B BGCIZ I N TE S~ E DL, B
PO b BRSO K R B A2 1 77 AR T REAEAE AN [R] A I
HIBLE, (HE PR RS WS I DRM )i a] 1)
TSR F IR M BOC A2 7 A2 1 B 2 A (G WL 23R,
Chang & Brainerd, 2021; Huff et al., 2015). Jgilt, 4
52K A DRM 180 /E R SE g b, %2 JOL &%
X R ABCAZ T A SN PERE W . REZ IS ) LA T 2%
22, RERS PR 0 JOL 2 75 %3 H |3 LOCRILZ
FEATEROR R . RAEIH A 5 5 R,
FATHUHALE = >) DRM i) 51 B 45 JOL 7 BB SR>
Xt DRM il B35 SCOCR AN T, iR R
it1Z; SulEet, fi JOL & st~ A%t DRM JaiF
H SRR T, #2200 H B B I501L
A, B EEICIC ALK, KRR EAEt L
A T TR i A D/ BT B M AC A2, o anE A
ST RORL 2 2] A RLEEL T B AR Y F T T T
45 (Starns et al., 2006), A LT H Al THr =X, 4~
B JOL BA G 4AE . &) St S, MR TE
2 S By BOW 2 ARk A s iZ e, {E A AT GBI —
A E i H A Bicfz B R R A ICIZ . I,
5% JOL X R ABRICAZ A S g A%t HL 4 B 2 (1Y)

NLJHHA

T LRI, WH A 55X RHEIBEER A XL
ik 86 S 7 M A8 K8 PN A 7 AR AL R AT A A i — 20 %
. BARME, WHASSKRERXNIEN
(intra-item) A1 H 1] (inter-item) 38 X & R id 123
17X 43 (Peterson & Mulligan, 2013), JCHiAFST %%
IH N SCOCRICICH, 2R AR () 4n, s —
TR SRR, DL BN 2% ) 1R b 4 2R 3] A
H A i) Z 8] i SOCHRAE DI H il OOC &R, Il
i 2k R A2 0 3L % H 9F 47 0 5 (Mitchum et al.,
2016). #RT, T H [ &R I2 18 AR 7 2T 1k
[] f¥) 15 L Z (Mulligan & Peterson, 2015), HiH H
S HXRMST N, WHNESCOCRE THHA &
A —FPREEIE R, PR T AR JOL 23 %5 1t H
T SO FR 77 AR R SN PR RN o ST IE 9T 7% 4%
JOL Xt H N X 56 FR 102 1Y 52 i I 34 5% FAH OC
TRy SEgR AR, H— B0k B JOL REAS S 1 M
b A AR DG TR XS B 55 H TR LR FRIC 1 (e.g.,
Rivers et al., 2021; Soderstrom et al., 2015; Zhao
etal., 2022). SR, R HHEA W SCHIIE R AT
G RS2 ARE, JOL BEA XTI H i X &
WAL HE ONMERSATS AR AT R . DRM. R34 53 15
WH B HctZ . W H NE RIS H [\ X
KRR TS Rt AR a4
PR A R 2 L JOL ZEALE— 2585 JOL X}
IR =L L 8 BN PE SE L, 3 TR 7 4 0
H H B 5 5¢ 2 BB RE 75 A S0 B S M 808 1Y Y
TE7 HE L

Zi b, ASEEET DRM Ju=, JFE =k
KF 5L JOL X BABCIZ I SO RS ), F- i — 20
Ui A A S RAMIE ., 95 1 RAZS JOL, ¥
AR 7R JOL X REBGCAZ B SR PR, I P K 5
JOL X451 H ]38 X 2¢ FRACAZ A TH AR SR RN o 55
Ie 2 FISCE 3 a@id 15 DRM 651 Y 2 BUE A
JOL 28, Zgs ik JOL X1 H H HiddZ . WHW
A E ()1 O AR ACAL Y B PEEme, E— 200 e
ANFERCAL I3 B BN AEASONE o R F 3R )T HR 3,
AR THE 7R SO PR, B N AE P2 A Bl Ok e 22
W5 i M BOC I T s i e Rt 2= 2%

2 SEEY 1:JOL X HEMRICAZAY S

SN 1 BSRHAAEF 2 4 DRM )15 5
JOL, HPZsRyRMMZm JOL, #Eif %% JOL
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JE XS HEABRICAZ 7 A T AR B N AR o ARSI H F
B 56 AP, AU JOL K5 78 Zi i By BEARE 1 131
HAESMMT, NmiemmH A Fi21Z, (AR e
T H [\ X FR T, JEmpEAR R RICZ
21 Ak
211 #ik

MO 3l T S 56 45 SR (JOL o S 375 1 1) i 4R R 1
UV i A Cohen’s d = —0.36), K G*Power # /]t
T8R4 /3 Fr (Faul et al., 2007), 4558, 2=/
T2 63 XA RIS TEG IR0 1R 0.80 M4
ORI 2] J8 2 1 SR M RO (SURB R R, o = 0.05),
A SE 64 BIERRFEAE B A 21 &, LHE 43 4),
SERAERS M 21.84 %(SD = 2.21 %), AR E
JIIEH o BT A W 76 B 5250 = P Bk 58 i SE 5,
S 2 oS ARAS — R R
212 RIS

SCHS AL RRE - Stadler 58 A (1999)8 37 DRM
%%, A7 36 %1 DRM i3, B S Mt Sk
TBRACAC B FE X B4 L R A7 B2 TR 22 (1 155, 2018;
Jil#E, 2005), HZ&EH 26 51 DRM Hp SCia) Fe 4 k52
Ak, Hodr, 2 %1 DRM 2 0 T4 Br Bt (JOL
Al no-JOL 2445 —31), 5> By BEBUHR AN A Fe &
BT

1E 5256 Hh HA #Y 24 51) DRM i8] 29k 43 0 B4
4, 92 Set A Fil Set B, BMES A 12 411A
FoSet AVENEIESR, T BRI Set B 1
REHIES, TEFT P BOR R, e B AR
Sy =BG R T A3 IV AL DRM 2% 2 1] F1G
HEFEHA]) . Set A il Set B 7E @3l [8) YA T V-7 . Set A
1 12 R R85 53 B 4 4H2= ) kKL, JOL F no-JOL
AT AP 6 51). ByiRIFE h 12 A4S AH R
R TRIE ALK, Bl cmEE . ARE . R . Bk . M8
AN . DRAR . LR MR PERE MR . BEET
Hodr, 11 AAEAE R 2E e S T B R (P 5
2~12), A NEHIRZX R E) 1 A SEEE I (75
1I)iE : BESETEF S B BN 2B, AU B 2
B, VB BGCAZ I s H

Zi b, BOlAEF I BERR2EAE JOL Ml no-JOL
1 F&%>) 66 1 DRM ialifi, 755 2B B,
BT EXF 168 ARl HEAT B TH PRI . Pl
ARG IHE 72 SR, &85 2] 11/ DRM el
P59k 2. 4, 6. 8, 10 F1 12 [UiAE) . 2= 0
DRM i) 26 () 4835 3R] 12 A~(ED, 4541 DRM il
RS 1 AN G | k2= 2 1Y DRM (63K

K HIE 12 A, BHIAR 2]t 1) DRM a5
HEE 1A B IEIA) . R 2% 2 i (1) DRM A 2R AH [R]
7B R B 72 AR, B R T i i
DRM i@ &P F S K 2. 4. 6. 8. 10 Fl 12 Byidif).
2.1.3 =gt

SEHS 1SR R B B (2 S A
JOL vs. no-JOL), AR A O il i) Bl o
FUHEA 7 o DA S O A T 1) P DA R 4 3 R )
J1d,
214 ZBERF

SEE R AR RE S S BB L 430 AT S5 FUET IH PR
M BT B (WKL 1) IERX LIS G ET, BT 258 i
£155 2 %1 DRM 182 (JOL Hl no-JOL %144 — %))
TG 55, LIah DA AT BE 6% B2 fi i A 1Y S5 50
FR . I BEE AR, Blsr BT IR E NS0

IR L E T, Bl 2] 4 4, B
f% 3 %1 DRM i3, #F0iRE 11 A, b
A R e 2 2 WP R B T AZ W (RP JOL 2:4%), 3
L TR AN TG B AT ICAZ TN (BP no-JOL 2544) ., 5%
B AA TS, 5Bk IC IR b AR 15 T BT R 4 )
HEATIEAZ T, AT B e KBS i i A )
i, PR aiE Y S R A, 7R 2] &5
TR, LG S PR R B R T B — AL R i
frictzmm .

f£ no-JOL 44 F, &P 11 4~ DRM 4
WEA R, BRI EE, R REi]S s
T R] Y T SCOG K R R DA B AR Tk A (A
2005), BRI IES N 3 s, 2E 2 A2
0.5 s MEMS . 5 no-JOL FFAFME— AR
s, 18 JOL &0 F, M9l > BB e, i
TR A 0~100 B985, Wl AE
2] in) i )[R B 5 A TR, RIS O AR RS Y
WA P RERS [FIIZEZ IR B T REE A 2 K0 FniE
WCAE; 100 i ERIC ). BT ZE 3 s WoE
BACAZ T, AN 5 27 > i R 25 5 9T SR A A
RTI, E S S B RHE, D R T i
TE VA TICIZ T QiR TE 3 s Z5RATSERL Tl
T, AR AR AR R, AR 3 s AR, A
Z, JOL Fl no-JOL Z& {1 {1 2% > Bif [1] 58 4= DL i .

M 4 PR EF IS RG, 0SS BT
U BRE b2 5 WA B0 sk vk i 55 () an
45+23=_ ), BHATFELES S F A TGN
e O DI § o7 N7 2 o 1) O R w2 S [E1 )
10 7359,



%12 H# e L S B2 75T A (R ek VA S DA VR oy VA 1695
EXT TN [ REAEE . B
hea TR
0—*—100
+ +
36+79= »
we | || FESE
05s 0 ! 100
Yig=B2ag
............ NE= A 25t
EBE %
‘Eﬁul l/l\ 0 —I—loo ﬁ‘[n‘ﬁi% ﬁﬂ\mﬂiﬁ
DRMi#liE 10 min AEAA
no-JOL&A4 JOL& 14
Bl sS85 1 mARE
A 10
mm JOL B
0.9 | 1 no-JOL i
0.8 - 05 | o
07 F o
i cooves ) ¢
gé 06 m csssosssce
E 05 0 f-----==¢ TOPN000000 - 0000000 - - - - - - -
# 04 ] -........L........
03 L COTTLCOTOT0
02 | -05 oo
0.1 Ff Y
B 241 B HA Bl 2FiA R HIA

& 2

Bl A F/RSE 1 H JOL Fl no-JOL 2 > £ F B FIA HE 2 (2 S 1m] 1 o Hp RN G HE 1 1A) 19 FE 4R °K) . Bl B R/RTE

O i M EE R b, MR JOL W PR (B JOL il no-JOL 2% 3J 4544 fal il izt sl 55 19 25 18), 40 548
FE AR SR RN 8, T A AR R IR R RN I, IREL TR 95% BAFIX[H .

AT S AR, SO TG S e H FA I
o FEFRAMN T, BRAE b2 AR ALY 2 3504~
AT, XS TH]E AT BE R AR 2 B e 4 ) i i IH
iA), AL A] BB AR TE S5 T DR 2 ) ik BB IR (i, 2
2] i) DRM il & v 1) S B 75 1 1) 8 A 27 2] 3o 1)
DRM i & i), sk 2 Y #(IH 1)L
N EECHTIAN R & 5 4 b 2 B aE S N IHAA . B
[H PR IR BR s 1], At AS B A AT AT S A5
22 HER5HH
221 BEREIBEXIER)

O 2FTE AN R b, A EOREAS t
3 & B, JOL 44:(M = 0.88, SD = 0.11) i ik 7
Hh R E T no-JOL 4:1F(M = 0.75, SD = 0.17),
difference = 0.13, 95% CI [0.09, 0.16], t(63) = 6.73,
p< 0.001, Cohen’s d = 0.84 (VL& 2A Z=fil)), 1
JOL XJ 3 H [ Bic I AEAE R s vy 3500 - an 14 2B

FE7R, 50 44 i i) B 24 1) i F Al TR B R B R
e S R PR, AN 7 45 1 TR S A S R
N, F3AN T £ R A RIS MR
ZEERECARENIEN S o Febs' AR ER
UE: 5 no-JOL £54:(M = 2.07, SD = 0.89)4H L, JOL
2] ZE(M = 2,58, SD = 0.81) F AN B 2 ialiE IR
SR PES ) W, difference = 0.51, 95% CI
[0.37, 0.65], t(63) = 7.08, p< 0.001, Cohen’s d = 0.89.,
222 XKEIFERAGEMRIZT)
TEEREFE IR A PRI % b, o X R AR
tR IR 2 P, JOL 4511 (M = 0.67, SD = 0.24) 1 X415
PR 4R S E KT no-JOL 5 (M = 0.76, SD =

DBy o R RN 1 8 0 B, ASHFIT R A S R AT
BY 1 — 1/QN)AIT /2N % 1A 0 47 506 A% 1IE (Macmillan &
Kaplan, 1985), HH N {550 EE .
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0.20), difference = —0.09, 95% CI [—0.15, —0.03],
t(63) = —2.94, p = 0.005, Cohen’s d = —0.37 (JLI&l 2A
Fy . 4 R, AT no-JOL, 2&>J i JOL
W3R T 9% DRM )i ()18 O R A 4y, FEii
A T DB TR B RS2 1 = A . &l 2B BT,
36 AHAFILH JOL X R BT A2 1) T B ST I PR
N, AN 15 APk B B s N RN, 5 Ak
13 £ Pl R F B S PEAER

TE AR PN 1 I F8 bR L IRIBE LB, JOL
ZMM = 1.62, SD = 1.04) A 5B H IR FE ) B3
£ F no-JOL 4:1F(M = 1.99, SD = 1.04), difference =
-0.37, 95% CI [-0.63, —0.11], t(63) = —2.88, p = 0.005,
Cohen’s d = —0.36, ZZ5 R FIRE, LT no-JOL
ZAk, JOL Z50EF AN ME X 2 B 2F > k24T 1Y
DRM R A SR TR, B 3 R A2
23 itig

SC50 1 RA DRM Uk B, %50 JOL BB AT
SN R B CAZ =, KB R BGCAZ T R I
DRSS o BEAN, S ERTRFSE & B —3, W JOL
PEREIH A Fic i T, i e 2 2E R R FA
PRl W S8 TRt VA DA VR 3 VA W= 3
JF T Zhao F1 Yin £ A (2023)BF5E & B, HI JOL Xf
T H [ O R BAMIRER, XA iR E AN R
R 2 25 ) 22 B i G S6 RidZ, 78 DRM
REBEAZ s E N R . IR AS I E R
R TIH [ 55X RS, RIS IOL ZE4E M1 H
H Bt iZ B[Rl Bsf 2 R0 H 8] 5¢ R 1842 .

3 SZEG 2. K JOL M ERICIZM
SRR . 4l R

Wk, WH A 55X REIg#H DX T
It H N AT E [ O RIAAL, I Hiz B 1)
JOL Xf = 3% 7= A= AN [A] 1 I 07 7% 280 1 (Mulligan &
Peterson, 2015; Peterson & Mulligan, 2013), & T
iz B T, ST 2 BERHAXS 451 DRM 4lii]
R M TR IRIEFE TR ARSI Z T, 25 2 HE AR JOL X
W H N O FRICIC R SO PERLN . 4551 DRM 4l

PSS 1 LA LS (T SR R R AR i AT 2 (2 2] O

JOL vs. no-JOL) x 2 (G228 . HSLLZ vs. MEBGCTZ)E M

BT AR R, I BN B, F(1, 63) = 0.90,
p=0.347,1m2=0.01, /2RI F %00 B2, F(1, 63) = 17.10, p<
0.001,ny = 0.21, BIRICIZ NS W FERT I F KM

JCAZ Z [ R TAEH B3, F(1, 63) = 49.32, p< 0.001, 2 =
0.44,

1) 2R PN ) A R TRl TR A AR e [R] (1 e R, AP
FETERSR IS RN T SRR o AN AR 951 R A
HAE OCR, IIARAETESIREE LR Mg
HAS SRS, AW EEA JOL F 42 i
DRM 4lija] & H i e & T, S fe ik i
PR TRR VA St s
31 AE
311 #ik

MR 38 T 52 56 45 S (Cohen’s d = 0.39)#EF 7481120
B, SRR DTHE 54 HRYOA ETES T
Krg 7128 0.80 Y A& A4F TR I 21 B R 12 1 3
F R R (RUB AR, o = 0.05), S5 2 FHBEER
KeEpH: 55 &4, H B A 12 &4, FI4FERRN 2035
% (SD =3.09 %), #RIRaF EM S IER o B disk
ITE b & S0 2 B S8 LS, SRR 2 S AR
—E 1A
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T B R R AR ) AT R B T ] 1) B A
SCHG 2 XS ARV AN R R . o, AT
T JOL F1 no-JOL %4 F 9 DRM %l 4k, FRAT]
5256 1 Y 24 %1 DRM 8] 32 294 2= 3 424 (B,
P S 2 20 1] AR b (9 TH 3R], A Cai I
Brysbaert (2010)H 3CiA] g Hr iR B 120 A8, 1E4
EEHIEA G, VBN FRANE H BR) . S
Hh, 48 AN TAIEAE R OGS I i FE R iR, R 72
ANTATEAE A O 2 n) o B R i), B 1) A 1) 5N 28
505 B2 O MO I R R
(ps > 0.50), Hk, 55286 1 KRI], 525 2 vE &4
DRM i8] 3% B T A~ 115 A Sy O BE5 1H iR) (RP, 2EHR
1~ DRM FI RIS 1 FEE 2 AN REAE Ry i
AR, JERKIEE 6 ANRIEAE R 2 > 1 (HD, e
£ DRM 5 B 5 3~8 MElEAE 2 i), &
J& 4 MATEARPASZE 2 (W1, #5451 DRM 1|3
RIS 9~12 Malih). Tz, Lk 2, &Y
DRM in] 3 i 8 A Ak, Horb i 2 A4 el iAo o
HAA IR, FE2E I B BORSEE, AUETN R B
R 6 A2 T > B Be e 81 [R) it S B

S 2 WS — TSR A S SEE |AHR A SRR AR, BIRR R
(4% F4> DRM AR 11 AMRER | AR, e
AR S 2 — 8K, E— DO T B B A b 2 B R
HUECEE . 2 11 AR A R A S IR, GR)TE = ) SO DG PELR R
My PR SR, S5 JOL F no-JOL &4 T A S5 1A B2 1R 1)
HMBURAEN LR B, AT BEARRE BT I B RAEAO, L5
2 Jd/0 T 4451 DRM il BORCEE, JF ELIAN T SCBF tHR O B0
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3.1.3 EIEiFit
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HRFNHEA 7 o LA B S B TH ] ) P DA R SR
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314 KGERF

55520 1AL, SEEG 2 AR AL FE A ST B B
G3 U AE 55 FUET TH PR DB B (U 3 fifR). 55K
55 1VRE A, 7ESCE 2 (2= 2T BB, 551 DRM A
FE) AR E (B, 6 A1) ) 2 78 B L [R) s 4 1) &
B, BT R S 58 i 2], RS iR 2 T i
[k 12 s AFFNRIFRM 6 i) i B e AT 5 SR A
VHR] Y DI R B FR s IR G T HES . kA, 5
SEEY 1B JOL ANA], 255 2 2SRk a0 1~ 1]
G158 MUK JOL ., BRI, FEBEAR JOL 2= > A%
T, MulE I EAEE 6 s 5, HET B
— ST A%, BT E W [ O R Tk
W H B % B i3 13 81 v i 220 A1) 1 (0% 26
IRANREICAE AT AT — 118 100% 2 78 AEfS 04 fr
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BKITOLE M
Wit Wit
_____________ Pk Bk
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JEIE RR e kel
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ICAZT . WA S 6 s BEAT M UM, A
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212 s 2= HZ5 9, M7E no-JOL 222 £ 4F,
BEHE FAXYN ) S B — > DRM @51 8 6 M ialiE, &
BUETE] 12 s, BT 2R A JOL, R 2T BBt
(22 548, 430 A 55 FOET TH PR A D34 5 50 56 1
SE4AHE .

32 HRE5HW

321 BEFRIBERIER)

FEC 2 E B N R b, S X FEAS t
Ko & B, #EAR JOL %22 24(M = 0.70, SD = 0.15)
A A R B ST no-JOL & (M = 0.64,
SD = 0.21), difference = 0.06, 95% CI [0.01, 0.11],
t(54) = 2.60, p=0.012, Cohen’s d = 0.35 (WLI&l 4A 7
), FAHEAR JOL RERS AL HE I H A B id4Z (R, JOL
XTI H B B et A R UR N RN ) . WAl 4B
7N, 30 4B A ia) s AR A T SRR AR S
o PEBRORE, 18 4% B a2 B T 0 S I PR SEUNE , 7 44
T B TC S RPN

TEC 2 TRIE S ) 5 ERIAE R B, 5
no-JOL %M = 1.69, SD = 0.77)4 L, & JOL
)M = 1.87, SD = 0.63) F# % O 2+ i) iE
FA2E WA (P51 7 T, difference = 0.19, 95%
CI [0.03, 0.34], t(54) = 2.41, p= 0.019, Cohen’s d =
0.33, LIRSS EH, %k JOL it T 9ilxi 2%~
ARG B FA ST, R B AEEE AR R
WS L ERONE, AR G 1 R I —3.
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AL AR BB ROBPERON 8, W AR A R BN A (B . IR ZER RIS 95% EAFIX[H] . Global

JOL = #%{k JOL,

322 XEFEIREMRIZT)

FECEEE A A PR OA MBI 38 b, 5 O AR
RS0 & B, &R JOL 24 ) Z5F(M = 0.48, SD = 0.14)
Y QBRI E R B 25 T no-JOL (M =
0.43, SD = 0.16), difference = 0.06, 95% CI [0.01,
0.10], t(54) = 2.69, p = 0.009, Cohen’s d = 0.36 (V1. [&]
4A ), AN 4B BTN, 27 44 B3 Y G B 1 1] 1
2 B0 AR S R U, 21 4% 1 X e B T A
F R PRI, 7 44 B A F B R PR RN o

TE QS 0 () B ) ) o d8 bn b R RE 81,
AR JOL 24 2) 54 (M = 1.31, SD = 0.62) F K45
TR A 1 B 2 T no-JOL £51F(M = 1.15, SD
= 0.60), difference = 0.16, 95% CI [0.04, 0.28], t(54)
=2.71, p = 0.009, Cohen’s d = 0.37, J&EiFEHiA K
53R, 24X} DRM 1) &3 A& JOL i), JOL i%
TR R TE SO R T, dEmE ST R
VAU Nai
3.3 itig

TEC2FIE |, K JOL (5286 2)F1Z 5 JOL
(5 DRIB XTI H 3 SRR TR 2 2E4E
T AR R E AR 0 B S, R B B

* S8 2 LUEAZ G Gl R BB HOR) M A AT 2 (T
#1K JOL vs. no-JOL) x 2 (042288 . ELiEiZ vs. HERIEIZ)
R 200 5 R BB, 2220 X F80 3, F(L, 54) =
10.32, p=0.002, n; = 0.16, ¥k JOL &M MiCiZREi B & T
no-JOL 251 o it 1 2 AY F2 8500 ik 3, F(1, 54) = 136.66, p < 0.001,
np = 0.72, MEARICAZ SR WL T B AEAL o 2 > Oy sURHEAZ %
A2 (8] B 28 HAE A 3, F(1, 54) = 0.08, p=0.78,

P PERER o AE S EA IR (RIS I2) b, 525 2
KI5 no-JOL AHLL, HH&{A& JOL 345 1151 N Y
R FRM T (AP H s LSRN T), k52
AMERF=EA T Z 0B RO . SEE 2 BYSS RAT A 1
HASSXRMISHW : W H A FidZmm H P&
ESTRVA S ESTV U S B VR e 5 A

4 SCEG 3. EEAK JOL X ERICAZY
SN PERON : IREHN

SEES 3 SRR G YR, % 54K JOL XT41) (1]
HSCOCR I TR, RS B &5 R
W IRAFIFRAE 1 [F—51 3 N By ia] ik HORR Y
DRM 1] 3%, BRI 5350l X6 AN (7] Fr O Bk 175 18 3w,
I — 371 2 PN ) AN [ ) 1 2 0] R A7 1 SO EK o SR 1T,
ASTRI B 3% Hp A T A7 8 0% Te) 38 34 4 ) 3 ] A o6 15
PHAR), RIS [) 2) 3R] 77 A0 50 1) 1 SOOI . A i I
HASS5XRMIS, RATHO Y5 R BT L
FAF, R JOL A4 42 #Em0 H (HP 5 3R 9 19 45 10
W ESSEIZ, IR EN R RE 6 &R T.(RPaE R
IR RICNL), HFMBEACRMBICIZ =4, e F
Z, 7 DRM IRG 913, K JOL FK I Xk
eI E 554 o
41 FHik
411 #ik

H B 7052 56 25 5 (Cohen’s d = —0.41), #1754
Tk o, SR BRHEDFE 49 BP0l 1E
FEGETHRLES 1ok 0.80 BYACF: T RN 2 b 3 11 kB %
CIC RN RN OB R B, o = 0.05), 355 3 Fi 55
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B RS — 2 B
412 EIadrt

[F] S 2,
413 =EWigit

[F] S5 2,
414 XEERF

SCHG 3 FRIF WAL S PR o 59080 2 AR RS, S
55 3 BRI AEIIREIRIEH 6 AR Y DRM 4]
HA (R DRM {RA13R), IRA1H5 2 BT R
afi i) 5] X A B IRl AL Y . LA, FE A il
BLF 24 %1 DRM 2l K538 4 4, %1k JOL F1
no-JOL 214 45 4, F41407 6451 DRM 4liinl % .
XA 2R R &, M2 >0 1] 1 A7 P
FHAN 6 SR GHR, T, BHH 5%
2 H1 651 DRM 4liin) £ ¥ 5 28 3 YR B4 i 56
)2 2] iRZFE 6 %)) DRM 4Rl E S5 N 4 1Yid
EU A, VAMSHE, Ba B AAE R 6 R A HER

5 2 55— ANFTE T, TESRE 3 WRTIH
A, 2% 2 Tl AS P-4 B A1) A B0 B e HiUI] o
HEATINA, 1 4 R R 2 A B e e, RIS — 3]
55 = H NS T R TR) R AR R A A I i 2 25
42 HER55W
421 BEFREIEEZRXIE”)

TEC B AT h 3 b, i B AEA t
Ko & B, #ER JOL 2= 2] 54F(M = 0.61, SD = 0.17)

Hl no-JOL £4(M = 0.63, SD = 0.17)f ki
Jo #2245t difference = —0.02, 95% CI [—0.07, 0.03],
t(48) = —0.78, p = 0.441, Cohen’s d = —0.11 (iL/¥] 6A
Zefil)y, WK 6B Fias, 21 &8k B2 idiEmaldy
R R B S PR, 24 44 B IR B T
FRPERIN, 4 44 W Z B MR TG SO PR RN

TECFIRE PR ) I F5FR b, [RIRE & B0 Fif
22 SR RIANAEAE 1 35 22 R (IR JOL: M = 0.99,
SD =0.51; no-JOL: M = 1.04, SD = 0.60), difference =
-0.05, 95% CI [—0.18, 0.09], t(48) = —0.69, p = 0.492,
Cohen’s d =-0.10,

422 XEFERGERIZRZ)

EEJE, A H IR HIAE R L, &
IECAAEA ¢ Kegn R B, Bk JOL 2 44 M =
0.41, SD = 0.18)My <875 1H 1) i i % . E LT
no-JOL /(M = 0.46, SD = 0.19), difference =
-0.05, 95% CI [-0.09, —0.01], t(48) = —2.57, p =
0.013, Cohen’s d = —0.37 (VLI& 6A £1ll), L& 6B
7R, 28 24 Wi B B TH i) i 4 3R 3R IR TH AR
RSN, AN 17 24908 230 R S IO P800,
T 4 AR AR I RO RN

TE SRR IR B PER 1 o e be b, [RRR & B
& JOL 23] 450(M = 0.39, SD = 0.43)F 35 1 i
ZAKTF no-JOL £&44-(M = 0.53, SD = 0.49), difference =
—0.15, 95% CI [-0.26, —0.03], t(48) = —2.55, p =
0.014, Cohen’s d = —0.36, S HH 175 1H 1] P A KB HR A
P P HISERFRI, 2Y DRM {651 IR A 510 2,
HEPR JOL BHAS T 31 R ) ialiE f 18 Lo R T, ik
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Ko I AFRRSLE 3 HEAA JOL Fll no-JOL 2 >J 2% F ] FA HE 3 (2 27 1) A ol v 5 0 O S5 1 1 ) JE A5 o 18] B 3%
ZNAE B2 A OGS A L, AMAZ T JOL Sz RN (B 4 JOL Ml no-JOL 7 ~J Z& A [l &t 1 2506, 4%
AL AR BB ROBPERON 8, W AR A R IOV A (B . IR ZER IR 95% EAFIX[H] . Global

JOL = #%{k JOL,

FEACREBGEIZ, PRI R BT A I A S 1 P
B
43 itig

SCEY 3 SRR A A, KIEER JOL X ERid
= ERE R, ZEE R 598 1 AR —3 A
S, SHTPIAS LR R AR R W, AR JOL Xt 51
H B AN T AR 380 2% (B, 241018 1) PR A o o R RN
E 1B = 7 7 N B W S5 AVA S O T - 9 N R
R A AT e, TRA TR S 2 A7 100 H AL (Ep
M 6 NIERAIFRHEA ), Bk JOL %R 54 & ¥
S AR R g = RS FIE b B,
XFRAFWEM S, %4 JOL MM sE/E RN,
S 3 AWML RN AR JOL XF 0 H H Fic1ZA9
eSS I PR SRR

5 RBihe

A HEET DRM X% %8 JOL X i 1Zny
JR VR R i S L AR PR AL, R g SRk —2
WH A5 5XRISRME T SRR . S8 1R
B JOL, WIAAE 7R 2% 2] B JOL 23 FH AR 4 ik x)
DRM i [aE X RN T, S REAC R AL,
[FAT, 1% JOL Retsfid i 9 iAXT DRM 1157 B RF1iE

P OES 3 L2 LS (i T SR R R AR i AT 2 (2 2]

#1K JOL vs. no-JOL) x 2 (iEfZ28M . ELiEfZ vs. BIRIETZ)

EREME 201, G5 REM, 2% U ERN A, F(1, 48)
=3.29, p = 0.076, icfCHH FRLN ¥, F(1, 48) = 79.06, p <
0.001,m3 = 0.62, BARICIZME B FHRT HIHEMZ ., 2# 5 M

eI 2 (B B 28 HAE AN B3, F(1, 48) =2.20, p=0.15,

fmT, I E A S ESHEIZ, B2, JOL
Xt H H BHe 2B B 2aaliE i B S eA2) M H (b 5
FACAC (BN S PR] (1) JE (B2 8 S 1 P 3580 3 3
TR EEG, ZEER I A B 5 RIS,

R TR EEEH A S5 REIL T
H R H A5 SR TR BLe T, S22 1
SR 3 i 4 DRM 1) 51 1) 5 BUIE =X (R 2 51 2 il
RATIFR)M JOL KAI(RI4IA JOL), WMII#E T
JOL X1 H | &idfZ . Wi H AW H A LRl
NI EPERN o S5 2 SR JOL, ZR @A
X} DRM Ziinl (518 NAAFE R X R)#T1812
T, 45K, #AR JOL {2t A A Bidie, [
ik 348 5 287 2 N ) 1 6 R, dEmT A E R ARG
1o MEAESLR 1 S50 M E T, L5 3 LURAY
KWL 2B DRM 16151, BPF 3R Py iaiE 2 [ASFE
FETE OCIE, (R 3 (A1 AH [ 57 B 1) TRl A7 AR T G
B ZE IR L B, M JOL X0 H 8] 56 RIS (R
TR A5 2 M08 6 R 012 R BE 26 B B IR 1R T,
ZEER R SRS E A 35 X A28,

51 EXMEMRICIZHRMERNEENSS

&

S 18R HZR I JOL RS (i 0 £ 2400 H i 5
SCAZ, (B IA AR R ARICAZ o MR AR 25 SR A il
PRI TS P g WA H] . BN, McCabe Al
Smith (2006)%: T DRM i =t & 8, 4 W5 8
(generation)VE—Fp Al REvE gty 7 =X, HABE 4R &
AR B 2R Y BT, TR X Ay A BE
BEAR KRB ICAZ o 1B 5T Hh A 4 5 T AR 2 > By



4124

A SCIE A o ) o) ARG A2 Y SIS 2800, 1701

BT 5 e BB SR (BN, teh-wa) I LR
Bk dE BRITE 2 (RD, watch), 11 458 il 20 8 i B 32T
5% bR ) R (1 4, table). 255 A BR, S
AL, Az LX) E 2= iniE P e i o PR T S, JF
X DB FH R () A R R R AR, SR ARAR K
B (mirror effect; Hunt et al., 2011; Starns et al.,
2006) . H TR I T AL Af, McCabe 1 Smith
(2006) 42 H 38 BT AR RN 14 Ji R, AR i 2 A i
THH B SRR T, HH AR R RN T8
WA RN, A W5 B2 R R~ A% DRM
WEZ AE ORI T, X Al LR R T2
FEUB MBI R AL . P, BOR A
R A= S iR g DN RSIS TRt VAR (EN [l iN 2 2 (3954 LA Tal
{Z.(Brainerd & Reyna, 2002; Roediger et al., 2001),

PIAE R WIS, MUuRein T4 H [
B I EZENTENLE], Hon] gk — 2P0 5 AT 55
FEPE R H MU (Hunt, 2006), i, 4T 45000
SR 2 T A B AR AR I H B RRE Y S A
flan, W%y b 8 & 2% 2 (the testing effect) | A A%
b 5¢ 8 2 2] (the generation effect), 2 1M X} b ¥R 25
> (the drawing effect)dF, X &2z > 5 = i fig JF 75
H A St dn itk fe m i B 3 &g, KHitix sk
Yt 5 A AR AU RE P 4 B SR I (Bodner et al.,
2016; Hunt & McDaniel, 1993), I, T B stk
SEARIUH A RRIE, BN, S0 b SO g p R
HHHIECY . FIEAR T A R, X eeE ST AR
) kR A g A A AR SR R T H A B e
(Icht et al., 2014),

2B JOL 2 —FME s B 1 Sl re ik
TR RIS =, 5% JOL B A 58 [/] B 48 34T 55 4
PEFIIE MR e . — T, S JOL ML, i
JOL TR BEAARE R I EBEI A YR pr=m 2, #E
W2 T U HA SRz WtE ez, it &3
iC 1Z T (Senkova & Otani, 2021; Zhao et al.,
2022). Zad BEHGIN TSR IE A BRI E g,
RE7= AR AT 55 R . 50— 07 TH, AR 2 220 H 45
TR JOL Bid, &AEE S H —— XN,
JOL (e m 73 B [ B ARRAE M R B (] (1) X
SrEE, PR JOL b ] s it 5 #4454 (Mitchum
etal., 2016), H T4 JOL 45 1T 11 H [ & i1 etk
FRAE, MRS 2090 E 20 A S -
SbE e, BN IR A R, AR
IR S BIH M SR M T, Pk, % JOL
RefE eI H A &id1s, (BIRE R E E DR ID

12, FECE IR B2 SN RN & A s

T B A, R I T AN JR B T g A B B
TE $2 BBy Bt [A) A% A7 78 (HP bR e &k =X
distinctive heuristic), ARWFFE A LR FHRES X 73
2 % R LI B 2l e o A A S = (g
inclusion test), #— 2075 ZREPE N T 4nfaf 52 i 2
I PR R B 77 A (Hege & Dodson, 2004).

WAL, EIREE AT G R B CAZ B IR 0 2
1 (fuzzy-trace theory)fi 5 (Brainerd & Reyna, 2002;
Reyna & Lloyd, 1997). Bt 1R H B BECIZ A N 7E
FEAEENLER, AATTHEAR BN TR 32 2O T 1 SCak
o CRAF (N E SR, gist trace), T AEAKHT15 &
A ELAAR 405 R AE (BY 2 i J 28, verbatim trace) . SR 171,
Bl ANMTXHE B B B ERAE S 4n = i A R An, R AR
AR B NEOE R . Hizie i —3, M
KPR X DRM 18155 JOL B, W ZAF4n 504
> 1) T R P R R R AR T, DT A
JOL (Zhao et al., 2022), F T&3i JOL i fifi g i
KA AR AR B [ SRR T, 2305
i 25 /R [7] DRM T) i (8] 8 36 20 T A DA H1T 98 R AH
R, RIZE I JOL [ T B ARICAZ .

S 2 i — A JOL 28 AU A1 DRM i) 51 52 #
B, &I DRM 45 R 514 T e 1A JOL Reigfi
BEHEARICAZ o 1Z45 R 5 Namias 25 A (2021) B RIFFT 45
R, HAFFE R 2 2 ) (R e g i 0 =0)
K3, DRM a5 i) 2 3% X R 6% 815 B RS 121
FerE . HAFgE T, AT 2% 2] B> DRM g
i R AR AU R . X T — 0, B
He b2 ml it S EAE A ) R A 43R DRM ialiE, #ik
o LN I A 58 IR — R s (R A 2y i )
Xt ¥ 5 — i wiik, &50iEEY DRM g4~ 2
B, BT 53 B A X A 1] T 8 s 1 (R B
grimzl), PRI, M TR m A, A2
EH %) SRR TETR] P DA MR R 30 T, R B Y R
g1 . Namias 55 AT A& ik — B4 ) Dt A 2,
HH LT 222 m, H A2 m 2R A AR R 251 3%
P DRM )i 22 [ A7 A o I i SCOCHE, PR
B Mg R T A RNESCOCR I T, S5k
PRI BARICIZ . AR, ASBFFESELS 2 [F
B DRM 21570 3 (1) & 3118, X Sein) i £7 76 3t
A B 18 X 2R IT48 WA ) 8 SR TH i) o 27 2T B A
#AK JOL KA I IE oAb 4l 51 3% Hh 451~ DRM 115 11
SRR, E I = B AR By RN SR T ] 1Y
w1z,
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56 4%

SCHS 3 KB, TE DRMIRA IR, Mok
JOL B3R T HNRMBTE L RR T, KT EHIC
1, ZERGEE 1 —B AL LK 1 R, L5 3
RIVEER JOL X3 H A HiciZ (2 2# s i A e
TV PIE AR L ANAETE o FRATIA Ay 2 i3k ol 0
S —F I et R R I BB 22 5. LT
T JOL (525 1), MATEMCER JOL (525 3) e 2
ANTEK B 24 2 1A, JOL XI5 H [ B FFAE A T AL
RN CEIE A N s Rl SIS i 0 i R R B R
M5, R JOL XTI H A BrictZ m e #E4E Bk
Hll 55 . Namias 2% A (202 1) R R % BUA AL A FF 5% 45
R BN 22 T 2 1) B S FAC S i B T A 45 T
2, iRGh FE I Y AR g S O 2C3R T 2 A I H
B, HC 2 i SR 2 B A2 DR B 0/ N o

BEAb, 55 —Fhn] fE 4 A RS BUT: 55 B FE (dual -
task costs; Mitchum et al., 2016). 55256 2 (12551 %
AR, 7L 3 AR5 R I 4 A1 2
B FE AN AE T R, HL 4951 1) 3 1Y) 2% > i ) 4%
f o HIL, e R ) A8 i) 0 R O iR
JOL, #{k JOL 7] GeAE R IR AT 55 o5 4 fih 4T 55
(RN TR, X A XUAT: 55 7T A 23 131 A JOL Xof 33
H A S TR H#EER, #m B0 X H [ &
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Abstract

Judgments of learning (JOLs) refer to learners' predictive evaluations of the likelihood that they will
successfully remember a given item in a future test. Previous studies have primarily focused on examining the
accuracy of JOLs and elucidating the mechanisms underlying JOL formation. However, recent studies suggest
that the act of making JOLs can alter memory itself, a phenomenon known as the reactivity effect. Typically,
participants made a JOL after learning each item. This metamemory monitoring process may heighten
individuals' metacognitive awareness of their memory compared to conditions without JOLs, thereby triggering
the reactivity effect. Zhao et al. (2023) further differentiated the reactivity effects of JOLs on item-specific
memory and inter-item relational memory. They found that making JOLs can enhance item-specific memory but
concurrently weaken inter-item relational memory (e.g., memory for serial order or semantic relational
information). A potential explanation for this is the item-specific and relational account, which posits that
making JOLs enhances encoding of item-specific details, resulting in a positive reactivity effect. However,
because cognitive resources are limited, allocating more cognitive resources to processing item-specific details
reduces resources available for processing inter-item relations, leading to a negative reactivity effect on
inter-item relational memory. The current study employed on the DRM paradigm to investigate the reactivity
effect on false memory and to test the item-specific and relational account.

Experiment 1 explored the reactivity effects of JOLs on false and veridical memory. Sixty-four participants
learned DRM word lists, each containing 11 DRM study words and 1 critical lure. Critical lures were withheld
during the learning phase and presented only during the recognition test. Half of the DRM word lists were
studied under the JOL condition, and the remaining half were learned under the no-JOL condition. Participants
were instructed to learn each DRM word individually. The key distinction between the JOL and no-JOL
conditions was that, in the former, participants completed item-by-item JOLs while learning each word. After the
learning task, participants completed a distractor task, followed by a recognition test. The results showed that
item-by-item JOLs disrupted semantic processing among DRM words and decreased false memory (i.e., false
alarm rates for critical lures). Concurrently, item-by-item JOLs facilitated item-specific processing, yielding a
positive reactivity effect on memory for studied words.

Experiments 2 and 3 changed presentation format of DRM lists and asked participants to make global JOLs
for a whole word list, rather than for each word, to examine the reactivity effect on both intra- and inter-item
relational memory. Experiment 2 used pure DRM lists, with six words from the same thematic word lists
presented together. Experiment 3 employed mixed DRM lists, with each list containing six study words from
different thematic word lists but with shared thematic relationships across lists. In the no-JOL condition, DRM
words were not presented individually. Instead, pure (Experiment 2) or mixed word lists (Experiment 3) were
simultaneously displayed on screen for a 12 s study duration per list. Participants in both experiments provided
global JOLs for each list, predicting the number of words they would remember in the subsequent test. The
results showed that making global JOLs facilitated processing of intra-item semantic relations but disrupted
processing of inter-item semantic relations.

In summary, the current study revealed that item-by-item JOLs disrupt semantic relational processing
among individual DRM words, reducing false memory but promoting processing of item-specific information,
thereby facilitating recognition of studied words. Additionally, global JOLs enhance intra-item semantic
relational processing but impair inter-item semantic relational processing. The results support the item-specific
and relational account and elucidate the cognitive mechanisms underlying the reactivity effect. Moreover, these
findings offer valuable insights into the development of effective interventions for mitigating false memory.
Keywords judgments of learning, reactivity effect, DRM paradigm, item-specific and relational account



