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Effects of Dual-Task on the Failed Retrieval Effect

Saeko Tanaka

Abstract: Tests in educational situations are mainly used to measure how much of the learners’
knowledge and skills have become fixed. However, participating in a test in itself enhances
learning. The effect of enhancing learning, especially by making mistakes in tests, is called
the “failed retrieval” effect. A variety of studies have explored this effect. For example, many
previous studies have shown that learning facilitation will not occur when there is a delay in
correct feedback after retrieval of the test. However, other studies have repeatedly shown that
learning facilitation occurs even after delayed feedback. In addition, these studies suggested the
possibility that learning facilitation was not caused by delayed feedback because the learners’
attention was divided when retrieving misinformation. In this study, we therefore conducted a
dual-task in parallel with the initial test where the learner retrieves misinformation to examine
the effect of divided attention on the failed retrieval effect. Half of the learners were assigned
to a divided-attention group, which performed a digit-classification task simultaneously to the
initial test. As a result, the divided attention during misinformation retrieval inhibited learning
facilitation. This effect was particularly large when feedback was delayed. Therefore, this study
suggested that divided attention was the reason why the failed retrieval effect did not occur
if the feedback was delayed in the previous study. Thus, the delayed feedback possibly could
promote learning without divided attention.

Key words: failed retrieval effect, retrieval, learning, attention, dual-task
F—U— F o BRREBAR, WK, W, IR, ZERE

1. BEEBW

FRBGICBOWTT A ML, £ OGEFER LA
MRS EN 2T B LR WET 5 7201CH
WHNTEY, HEFIET AN E@ L THEEE O
NEMNBZENTEL, LeLT A MIEZRUA
LA BRRREDSDHY, PIZET AV EZTFHILE
NWHIRDS, #BEHZOREZEHMET S (Roediger,
Putnam, & Smith, 2011)s 2D X H %, TAMILD

AT, AR GRS WS 2 B —

LLT, BFOBERAIC L) #EE LI/

FEER  HOION CHERRER), PR
BPIEI, R B

TR OMB LR 2T L2 3G [T X M)
Rl EMEN, EFEEIEAICBI bR TWD
(e.g., Roediger & Karpicke, 2006a, b; Roediger et al,
2011 7 A PRYROWETIE, Fuiic (Rl RE&
WE ] 25838, ZORELED ) —HERATEEL
W LD, WAERHREERDS T A M (initial test)
W&o TR S E DTS, ez 7 A b (final
test) TORERMOGRL %5, TOBGIE, HEHY
A MRXEE VS WO L STRON, T2
FEOFRBAL T RSN HEELBLTH 5,
Tl initial test Tik- 7286, D F D MEIIML
THENIEED L BEEPELLIOP. TDOI L
122\ T Kornell, Hays, & Bjork (2009) Tix, &
#7% initial test \ZBWCTHEMER TS &9 2z A
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WTHRE L Twbe ZOFERTIRIRIYIZE VB E
DHDHLFNNPVEE Y =7y FEOWEES (728 2
I¥ Ttide] & [beach] % &) %% &, £ final
test CERNVDFEEZ D LICF—F v MRS S X
ROz INLOHGHEE IR L TRINHEICFEE &
550 (Fil4t:) &, initial test & LTEID
ALY =7y bEERHENSE (BMEITELWY —
Ty NERHS WD, BXEBUOMHRTEL S
FEEREZT), TOBIEET 4 — KNy 2 (LUF FB)
ELTIELWY =7y FlEFANDFRE & b ISR
RUTHE SN (MEREM) 2D E, W#E
57725 final test AR W E VI FERTH - 720
Z OEBRTIIMESLMO initial test T, 1TEAEDHR
fITH—=7 vy Mo TR L Twizzn, o3
GUIMFE (failed retrieval, b L < i unsuccessful
retrieval) FEEIFITRTVE, TOHLDH T A M)
BRI WMOMEEIC X STEL, FLERBENTD
HHEN5b (eg., Grimaldi & Karpicke, 2012; Kornell,
2014; Richland, Kornell, & Kao, 2009; Marsh, Fazio, &
Goswick, 2012) 5

PR U B SO W TERINCIRET L 72 b
D D—21Z Grimaldi & Karpicke (2012) 2% %, Z
DRFZETIE, Five & R HLFER 1 0 BIFRYE & KR 4 1221t
S, ENENOFEMN T CRMEMNRIEL L2009
PHE LTS, TRICEBE, 1) TFrh ik 5 —
7y MEEOBICEWRN SR D 556, 2) ELw
¥ —2ry Milid FB &, MBROMEKRIAT- 7204, 3)
W% ZME B & DT - 725 O ARFBAALHEDE T
oo TOTENS, BMENY =7y blEMET S
BT T4 I Y IRROEIRA v b7 — 7 ORI O
PALAHE L, TOWHMALHIC FB 2frb N b 2 & TH
BRI NL EFHL T b,

LA LR E L7234, 1% FB £ T24KEH
FBEORENDH > THFEMREIEL L2 & HHES
N CTw% (Kornell, 2014; Richland et al, 2009), Z7
122w T Kornell (2014) (&, XETIEHFEICHEXRT
LD Z L oEHAsHERALE N, ZN 52" final test R
WCIEE 2 ET 2720D0FHH )12k > T b &N
LTwa,

ZZCTH P = A (20172, b) Tt Grimaldi &
Karpicke (2012) & Kornell (2014) # ¥ 2T, #
Wl UCHEENZ A L2GE BTy, s
LR 2 MR IRE FB T CHEMMEE SN L 0
Wt L7zo S OFEBRTIXHEHALT 2 ot 2 B3 72
B2 initial test TR T 2 ilbim (M) OME
FEL 7%, BB 2BIINONT, £7-FB
NETORERMIZETHERNKOES (Birs

2550 FRE) TEALSEzA, BT TR LN LS
IRIE FBIC X 2 BB ROHERIIMERTE Lh o
7oo L72A3oC, LEARNME L723E I T8I FB T
LFEREDIAE L 201, LI N HERO=ENS
WIEDOADPHFEREIIFRT, £HEHIEE FBIKNR
TCHFEEMRAENA U TV B IR R S 7z,

iz HwlIhE cokirmime i - 54
(2017a, b) & T, MERFREOME S EN R > T,
PR TITb N BT TR RIS Y 1 ¥ 0 7 TRE
T2 E)RDTzA, H - HEOWETIE—EL
THHETOMEZ RO TV, ZTOXH) RThidzM
WD, HRAD Y 4 ¥ ¥ ZicidfAED K &
WwZk (eg. HH, 2015), 7R MIROTFHEEITH
W, [HEEDZ A €V T e o 7 fRE ) 35k Rz
WELRVWIEDHYELREINTYWS (Putham &
Roediger, 2013; Sundqvist, Méntyl4, & Jonsson, 2017)
CEDHITH o7z LrL, FBATHIZE L DGR DE
WD, ¥ AV THERT L RN AR AR
BERIZTIRENEZONS, T2 CTHP - B4
(2018) Tl, MBEFHEOME KL (¥4 € 720
TRED) DFENDFMRARA KT T BT OV TR
L7z ZOME, 74V T TOMEERD2HEE
TORRLE FB THEMMENFHE S N7z, & 51T
WMOMBHERIE FB O E/ER S A oh, JBE FB
BN THEMZE ST L 2 Lkt LAY 2 IE
L7z

M - =4 (2018) OFREYD, 7A MR LR
%0, BERREMNFIZB VT initial test DR EH
FERE BT LLEEZONL, Bl 74K
VTN K o THRESEPA L2 RETH 2. HE
SEITT T, MEBIIELNICLIE I NS 720, WATL
ToHEBELERL THEELZT RN, Fot
RIFEAL OIS HE E S (Craik, Govoni, Naveh-
Benjamin, & Anderson, 1996; Mulligan, 2008). 7 A
MR TIIEGROM Y REFT I L 2B, %
7 initial test RfIC ZHAEHA R L CHEREZ HH ST
3} final test BAE~NDOEE IR S5 v (Zachary &
Mulligan, 2017)s L2 LRBRZEHFITB W TZHA -
= (2018) wEBY, ¥4V FITE o THRICIEIE
FBRR T COFEEDPYEESNL, 2O Lpb, @
MFAIRIC BT initial test FEIZ AR L 725 Hi 0 45
A, O F O IEHRISH T IR E IR E T 5
WREMED D %0 BMMRERNRITB WV TIMEFREOFF 51t
AHEETH Y, initial test D& ¥ U X BHHER
SFENC X o TEDOF T LAWIE I N EXLE, H
e mA (2018) ICBWTIE, ¥4 Y FICE o T
B3 D5 T ClE, initial test FEIZAE U 2 3R 0HIC
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X o THRFHFBROF AL HH S, BIE FB$M4 Tl
FERAEDIE LI Bo/zDEAH 9 T 7RI FB
AT THOMEKGR E BWEBIRE S BRI, WReh
WA s b E N vizHIZ, final test IZBWT
GLAREDVELZOND Lk, LALF A
T OREINIITIR O Y HARNZBWTHMAZEDK
EnZERs, XN RELREE L CHEE
L, BESEHOEBIZOWTHRITLIEIZLST,
RO E WS 5 LA D B o

ZZCAMZEDO HIWE, WY - 54 (2018) 2 XD
— W ZEREAN T S AL A VW TBRTAZ LT
» %, Initial test TOBIEFHFMBR L WATLT (0D
W - =8 (2018) T A Ky ZhRd S Tnizi
FERMICOA) FPEZ RS, EEExHEHTLH
EDRRERN RIS RE LM T 5, H - &
HBOINFE TOMIERM, REEMETLEMELT
FBIRIED AT & MR I A B L7251 4 Sefh 2 3E L,
ZIUSHETN G2 N 2 72 5 D DO S CHREN 2 448 &
5, & 512 Zachary & Mulligan (2017) [FkEDFE)
M E W T HREOA B IRET 5,

AWFEDRFIET D32 TH b, FTMKREMLD
final test BAHIZDOWT, A &b MBI 2R

WIRDONINTTALTHL [ ZEHHRERL - AT 1
DRFET 5] ST, HMlGtLYRLS 2L
EZbNL, TN, INFEFTHYIRELREINTE
PRBERIRTDH %o

BT HREOEEIZOWT, 7 A MR Lk
DREREPESND E§hUE, “HBEOAFEIC X B
MERROhZVWEEZEZ NS, LALHY - ¥R
(2018) OFERZFHBT 2 L3UE, ZHEPEICL -
THEREDHE SN, “HEPEEZ L 2HORIR
FEBORFT L VKL R D759,

RBICELEFB & BB O RIZO VT,
Grimaldi & Karpicke (2012) % Kornell (2014) #
F XA AUTIRIE FBIRFIRBIAS TA5 2 E 26N b, £
7z Kornell (2014) »VR$Y, % < OfEHAEMAL
FTAUSIREE FB O 5 F CTOMMBREIEL D LT
S, FRICBIELMC B W THER SR S5 5050
R 257259, LALHY - E80Z 1 E TONf
7% (2017a, b, 2018) DAEHAHIE, ZHEPE L L
TIMRERE BIEORRIZIZ LA LR, ZHEED
D R B W TR S TR BIBURE 3 ISR 3K
T L, BEHREMTIERACEEIRET 5 & hsh L
51259,

Bk EHEREN BB & #HHG
l +
FE -
L] [H
; AL MEEBRTCEEL
=]
5 [
9
WRILEMEEEITIEEL
[

RER

1000 -ms

[nitial test

6900 g #F - R FE  —  fEe FE  — R
£ 2000 ms
7
o FB
25000 ms
2

MAL:-BEEBEITEZL
—
FE — e

Figure 1 FPARTO_EFEL UEHOFHE, —EFEHJEICIZL, initial test BFIC2FIC1 DDOEIE TR
RBRENEHFOS 5HROEBEH A, REEFERICANTILOKD . ADKIEEREFB LA,
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2. HiE

BhE KA, FEIREEASDbE T4t (B9
%, ctk38%, FEXAEREL83M, SD = 07) 2VFEERIC
ZML, WoIE#aL LTI000M% L7, i
SOBMED ) B24% (BS54, ZW19%, FHE
i718.50%, SD = 0.9) # " HifH 2 L, 5%k 0 0234 (F
YR8, SD = 03) & HEED ) BICIRY 4
720

RBEEME FHETH L HFEEY I, K
QOIS A FEE & =4y FEDORT 1004 (Bl
A TRT &L N1 7 -2 4% ] %l THE
=7y MilERRT.) B L. TS DB
13 Kornell et al. (2009) % Z&#12, #HARE (FH°
MY FESEREN-E X, 12HOKIBELTY —
7y MNEERRET HEE) 2.041—0548 7 B &
WL7ze FENVFEE3IE—T, ¥—7 v bilild2—
4E—-FTHY, HFEORLIIIHET, OOk, F
FhFBEENTNT,

ZMHEE, TS OHENEZTIIRT 4 D0k
& 1 208t WFhyTH#E Lz (Figure
Do MREME, FAD D ED S HANIHMET 5 4H
MOBER (1 HEE, b LIZ2HGE) & FBHRY
437 (E#%FBMEEFB D) 28ELZ (Fh
FNH—EBREN, BEBEGSE, EBIERN, B
BORIES1F) o

W—HEHREFTIRET, "VIroF1 A7V A L
WCEHIEE LTT I A s % 12, 1 BHIR L7,
Z D14 initial test & L TFEIPVFEE RHIEOR%E 6
BHIVRL, IWRENTOVLIERDYEORT (¥ —
Fy M) B0 2D HEEERHENT S L9 k7,
6 %, WIS [HER Lz MEEZ S ICH L TE 2 T
3] L) XTERTBORERRL, MWL
KRR B CMA S, oML 2 IR L
ZMENIZZDORMINIREET 5 & 5 Rd7ze EHRIZIE
BFBELTIELWY =4y Mz 5 BHEERL T,
ZIMBE TR DFEEIEL WY =7 v haEEXRTIZ
LCRET 2 LR L7.

BB HEE T, BENELTT I A0S %
20, 1BBERR L%, H—EBSEERMEO nitial
test #1T > 720 BMHED1 DO H O HEEE A L 72,
HORUFS2 iz 6 DR L, izl e
MOHFELEZ &, KOWHETLHETRE S %7,
2O HOWERARIE, FAPVELIELWSY =7y
M Ek% 5 BRI R T 51E% FB #17- 72,

WIS, BRI, KELLFHREIE
ZNENN—EHSN, BEERELI L H—Th o7z

2%, initial test #45—7 0 v 7 C, EXFBA2H 7
Oy 7 CTHME L7 GEMlEZR) . E% FBI, 15—
255D THIL S & 12T ¥ 7 JTPeE L 72 R 238
L7z RIREND L) %E LTz,

FBIGEE, BRI E LTTAY Y A7 0% 1
BHIR L, Fr»rVie sy —5 v Mz 5
TR L7 BRBEFEOWE I Db o7,

HEEAHZ LA LD 5 DO 22043 >F ) 4T, #
DU CTHIEAY V5 —=NT VAT,

FIREE OB Wiy, —EED ) FEosng
DHRNZFER L7z Wi, B X OTk X1 Zachary &
Mulligan (2017) O3 # B# L /2. MESRHLEO
initial test BElZ, 2BMIC 1 2O#EET (0F ) T
MO RERR L HRE, 288, 4BHo 3 M) 1A
KB (1—9) ZIEHEIURL, ZMEIEZOH bay
BORERZ THRET S L) ROz, ESAI VT
13, WEEMAE, WIS [FHPVLOH - 7205
ZATLEIW] LW HUR L 2BIRA L, B
HIIIRER A EoME (0—3) 27 vF—TA
N &Rz AT L2 B8 1E L WA N IEfR T3,
o TV LYEIRMEVE T IO THIR L FIRFIC Y —
TEEES LCIE#R% FB L7z,

FHE  FEBRIT study phase, distractor, final test
T U720 2?9 B study phase 3 51222007
Oy 7581, B—70y 7 TIBIESRM (H—
MEGeft, BB IE =) O initial test DA ZEfE L (-
HIED O BE T ROMB D RE ), Zokid
1EZ FB Z217hH 3RO HEED initial test 21772,

EoTuy 2, 70y 7 OGRS 155 %)
IR, H—T7 0y 7 THILEZ Ty BT T
DOHIET MY AZFER L (5 ) ADT LA K
BT 0y 7 FER Do RIS X B2, HTE
WL ARERR572), 70y 2 TRIEBESED
1IE% FB, W #4F o initial test & 1E% FB, il 4
D WiFER OXHEIR % 47 5 720 IBIESAEDIES FB I,
IR E bk, BHMELTTAZ Y A2 Oits%
1 BHFR L2tk FARDEEEIELWY —7 v bk
% 5 IR L7z,

Z DO, distractor & L THRFEE (1 —3Ho%K
FrRAWAUAERERE) %55 MEk S, final
test #4772, Final test TIZF 1 A 7L A LI 18
BEHEE LCT T A0S 2R L2t FosnD
MR TREIR L. SINE I Z ORI T2
DEEEHIZ o TwRIEL WY =7y Mz Bwill
L, MEETHET S LR L7, SR 7 #
THEL, =7y MEPBWHERr-72 0> T
RELD LA S IEFZIR L ah ol BB,
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ZHEPED MR R T T

final test ®F23% O 4 E L study phase R 4=
BERMRPZEREHOAMICL L TR —OFH& TH
0, FHEPYFEORRIEFIBIMEZLIZT V¥ AT
%07}:0

3. &R

FATIRZE 2D &, initial test TR L 2MRiE &
ELWwWy =7y FNEWH—THo 7238107 (4.0%) 3%
MEZ LTSI LTz F7BIESFICB T
FERO FBHLR £ TORERR I, F3913203% (i
PH150—255%r, SD =05) Th -7

3.1 —ERERE

ZEGED ) BB 2 RIFEEO I IEA#EE, I
—4:fFH3.86 (SD = .11), #i%i4ettAs.84 (SD = .09)
THY, MFFOMEL (0T VRIFEOEE) 12
X B DMEIE R (1 (22) = 145, p = 16, d = 20,
Table 1), ZMEIMEFHROMEBIC L ST, FIR
JEIZ X o THBROAMA Do Tz EZ BN,

Table 1
RREEOBBERERND, BIFFEOFHEEE
o (R
ERN 1[5 H 2[R H
.86 ((11) .84 (09) .86 (.09) .82 (10)

W o IWIZIE SDE R LT,

3.2 BT E

RIFZECTH BMRBR AL U an &) 2 i §
b7, ZEAHHOA M X DMK BB S
? final test WifE % Lk L7z (Table 2)o —E W45
N R EM L 22K, EEEN RFEETo 208
) OFEREE EREHOFED EEIEETH -
72 (ZNZFNF (1, 45) = 4502, p = .00, n% = 50; F (1,
45) =581, p = .02, n% = 11). ZXHAEMIEETIX
otz (F(145) =004, p =85 n%=.00)

Table 2
—EREOEEND, RREMGEHEFEGD
final test B #&

BP0
R e il S 1
AR RE
HY .65 (.16) .51 (.21)
2L .75 (13) .63 ((18)

o MRS — B R, EREE SN, H—F
SESA:, HERBLELOREE 7 — VLD Th 5,
Mo ZWIZIE SD &R LT,

33 BRBEEEAND_ERBOHE

A DODMBLEM LT, SHEEESRIT L 22
WCOWTHRET 5720, ZEIEOAME (BN K
I, 27KHE) XM SBMmEROB (S PER,
2K#) X FBIERY A4 I v 7 (BMENER, 2K
H) o 3ERGHHT % KNG L 72 (Table 3)o €D
R, 2ROZEEMEBIHE TR -72 (F (1, 45)
=049, p = 49, n% =01 721 KOKEEMDT
NCHETE o7z (CEPEXFBY LIV F
(1,45) = 223, p = 14, n% = 05, “HEE X RREKF
(1,45) =013, p =72 n% =00;FB ¥ £ 3 7 x {sk
BF (1, 45) =000, p = .99, n% =.00), Wflc, &
EOEMPELE FB YA IV 7 OEMENPEETDH Y
(ZNZFNF (1,45 =638, p =02 n% =12 F( 45)
=902 p =200 n% =17, REKOFHRIAET
Zhols (F(1,45) =055 p =47 n% =01,

Table 3
ShE2F, BLO—EREOFEDEID
BIRFBEMEO final test FEiE

H— Bk

ESIN

X3 73 (17) .72 (15)

JE FIE .69 (.19) .68 (.19)
“EBEHY

R .68 (.19) .69 (.13)

I IE .62 (21) .61 (21)
THFER L

H1% .78 (113) .75 (.16)

I i .74 (16) .74 (15)

W o TWIZIESD # R LTz,

4. Z%E

AWFZE0 B9IL, initial test TORHHMS & AT
L CRIFREZ i 282 — W ZHERE T 574 A
T, EES BRI AT TR A
THIETHolze TTRMBRMNBEIAEL2hE ) H
IZoWT, TERSHOGH O, FB L0 TR F
PHETH-72. TN, KRBTSR
BB MR SR LTk A HE, 2% 2
N COMRFBOBMEFERESAL, 12HOGH
B SN - HREOFROFROEET
Hol2l s, “OHORHICOWTIZHD - =a
(2018) DFEBEAHH I NIz 277 L EHED ) B
AR 2 31 L T W 4 1 0 i B A2 5 720
SN ZOORERE 2 5 b, —D2 I, il
PFOREAFR STV BN, MRS RHEICD
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WTORI AT TR TH 5. ZEREHEIC
& o THERGM ORIEZ P T TE§, T
TSN ORBLDFR T 5 BICHRFESE O HGER
Wz R L Cwzrd Lhavy, ZoHIiE, —&E
D DL 2 LEEOBINEDEE T % b o 72 RETE
Thbo BMBRIBHICT V¥ 2H Y B Thh, W
RO D A3 L2 II 2 T & v, AR CIZH
e EA (2018) OF AL E AR T 5720, F MG
W OFBREMEDS KDY, —EREOHF L ZINE
WTHIET 2 &L ¥R RMORBED A B R T &
57012, ZERHOFMAESINARERE Lz, L
LIS DOTREMEICOWTHETT 5 7-0121%, 4%
ZMENTEET 5 % EOTH & W% 17> THR
WIS 20LENHLZEH,

WS LG, EARD T0RHLOEK L D%
HEH AR TR b o720 L L ZEHEO A )
MBREMICHITTHEICOVWTE, TOEMEIAE
Tholze 2O EDDL, HHROMHEMRSETE
Hh v b7 — 27 ORI L TY, BRMRERIRICIE
HELEWEWZ S, F2T7 A MIRICBTAEED
W (e.g, Zachary & Mulligan, 2017) & 358741,
HMFRI R BV T initial test TOMREHIZEEE
ST A kR REENET S 2 LATRE NI,
FEESENE, REOMF LML, RRICITEE
LiwEwbhd (Craik et al, 1996; Mulligan, 2008)
LMD, PRRFEANROAIZIL initial test FFIZHRER
L7 MOFF AL EE TH 2 WG D %o iRt
BIFNRBREDE RS, SEPEHOFESEE L2
CLAEBERDE, BMBRRISLL LG,
P9 L b Grimaldi & Karpicke (2012) »ME%d % X
9 7% [T 2 ERA Y b7 — 27 oL
WEFB2 % 3N5 2 k] %O TIE% <, initial
test RRIZIG AL L 22 3ICER 2 1, 205514k
ENEZLDPBEETH LMD %,

MR IICIE, FOARA =0 % [ERA Y
7 =27 OEHAL] TEHEITELZVD DL H 5D, #
#1¥ Potts & Shanks (2014) %X, T2 iEE LT
MBI & > TRAOHE (DPBEREOSER, A
BHEOFH L CIRVEEEER ), y—7 v ML LTE
DFEOBE®RE G, NSO EYRETOR
BFEDREIZOVTHREFF LTV D, COTFHETES
IEEFELHD Y FEOBEREZ M S 2\ 728, Grimaldi &
Karpicke (2012) BT 2L ZHDEKA Y b7 —
ZAXIEHEAL L 2 s, SRR AR IE A U7zo Potts &
Shanks (2014) 1%, ZNFOFRE I L TRRAS
72 FB 2R A2 O & DU 72w RNk &2 7RI LT 2 75,
Z DFEERIZB VT D initial test FFIZHREE L2 M

TSN LI X o THRERAIRAVE L 7200 b L
N, F72RERRN R & MR, FNCRER L 725k
DIZ & o TEWHROFE 2T 2 3L L L-ClRiE
AR D 5o WREMEIERIR &1, BINFICE > THE
B DO WIREDMEIE S NG, HEEOIRWIRE
PIEIEENTYE LD QIREDPBIEEI LT VE V)
bOTHb, ZOMEMBIERNRD, FAITHERL L
P8 % final test FEICRRRTE 20089 AL T
w3 Ewbhsd (Butler, Fazio, & Marsh, 2011), &
Na¥F 2 %L, initial test FEIZHRER L 72 1E WM 5
LE3ND I EDBMBENRICDERTHL200H L
v (MO RERTMZEE LT Iwaki, Nara, &
Tanaka, 2017) o

HIZ FB BEOHRIZOV T ERREOANHET
Hoteo —R, ZROXHAEHDPHEE T R o7
72, ZHEMEOAMEC X S TR FB G FREANR
EHETLZEVZ D, LPLEREEXFBY 4 I~
FO1ROKEHENEFIZOAD HZBEOKE SO Hm
WdHoizizh, BMOGH L L THZERE 77—V L7z
FB % 4 3 v 7 RN O FKMEIZHBIT 2 ZHEEN O
WM ERROMEE T 5720 TOME, FBELEDH
X5, ZHEPPEOHMERRAIEEIZ 572 (ps
= 00), FEkIC, ZHEBEENOLKEIZBITS FB
A3 Y TERNOHEMMERNROBE ZAT - 72HER, =
HREH VRETOR, FB Y A I v 7 OHFER) RS
HE72o72 (p =01, Figure 2)o T &b, BIED
AL ST HED ) ORI &, &
MRS D BICB VT OA, BIEEFBIZ X - T final test
BAEAMR T 9 % W REMEAURIE S 7z,

VD EORERLY, Z2OHORFICOW T - &
% (2017a, b, 2018) DN F TOMERE —HHLFEL,
THAE S LRSI A S BRI X 2R R E A
Ehdpolze —HOTERED DRIIBWTIE, EBIE
FB ORW T TIEFBRRER RN S o728,
BRI L BRI SN o7z, HP-EH (2018)
Tl ARBFZE L1357 D HIFRE L LT initial test T
BINREHFEEZ A 738 TBY, FELE
PREOM B AMLE > Tz, ZHFFEIZ X » C initial
test TR L 72 MAT T 05 b S o722 &1
MZ T, KWFRICHNEERESMETOTHIRE
<, WEPMRT L7zoh b Lz v, % 7 Grimaldi
& Karpicke (2012) 2 DJATHIZE TRV B LR E N
T & 7B FB &M F TR E T 2 2 58l
%1%, initial test RFIZTHEREAEAVEL, HRVFER X
DN RBEIONTWRRENH 27259,
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Figure 2 #®FE#HE -/ LI, FBEAI T EZ
EREOFEICL S final test RiE. T7—/V— (&
SD &Y,

U EXY, KWFZETIEIRMBERRIZOVWTETO 3
D%R L7 1) initial test BEoi: 7S DS ZZ %
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