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o AQ Al e A, FAAR o A A
JoH( S5 2022, A18k9, ¥haed, 2023). olell F8he 7FEA =
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o—|—'

o3
lo,
=l
>~
>
il
=2
=,
s
e,
oo,
ol
ol
=
jac
rl
PO
o
>~
>
ruz

A9l Shxer &
Dunlosky O1)E 7S durdoln dEAQl S5 10718 AAEIAA, o] F ek e wAt
F(interleaved practice)®] &34l Aoz dex JdrhKang, 2016a; Rohrer, 2009; Rohrer & Taylor,
2007, Taylor & Rohrer, 2010). nxtd5e F8A%(blocked practice)™ WSHE sgHefolt), FIAHFL
AIA2A3BIBZBICIC2C3 ¢ o] 5U% §39 £3S FHAo] Wdd £AZ dHahs uhd, wAdEe
AIBICIA2B2C2A3B3C3++9F 2ol “dolgt frde] w32 ME waste] dAfshe We o dth(Rohrer,

2009).
WAAFY FHRAFNA o= Ho] gt YeAE ZHo wt oYy ATl AR dWEE dAdE g
A&t AINE wadse] 5 Il FIAFEY o AttE Ao thF-E o]t (Brown et al, 2014; Carvalho
& Goldstone, 2019; Kang, 2016a). £3] wxd4e T3dA45y H]ﬂ—o}"i $E7E £5, BF(category) o4,
8k £A A0 &3t Kang, 2016b; Rohrer, 2012). o] % & %A )23 g A4EL guzgoR
fFAbe Boli= Mz e F(kind, type)el Aol ol ﬂi}?ﬂ%v} 2345 91893 (Le Blanc & Simon,
2008; Mayfield & Chase, 2002; Rohrer, 2012; Rohrer & Taylor, 2007; Taylor & Rohrer, 2010), W4 o2 t}

* FrU20239 54 99), AAHEA) L2023 62 4Y), AATAL (20239 62 264)
* MSC2000% : 97D40
w FAo] O, WAAE, THAG, AEAE, T2 A,

T WAAA} © ryyjimin77@naver.com
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200 FAw v g

20 998 Be FFA gEAE T} 932 HelskgithRohrer o al, W14). o1& Fa) WAAGE B
8 Ao G 49 FRAE AL FINL W ohJe AR FES S & A B4 499 1
o Alole] AL ABANCE A4 HEH BANEL o Erhn wetHKang, 2160, TF F4 A
A2 Robrer $|Q00)& F83 849 A83t0 1 2348 FAsnk olshe Wiz FIAGE A%
= BAEe] $U% A 0w Sme Fold ARG WRAoR AW Al 3 o EA
93} A% ] AL Yok BahAolA gk

FSA WAQES A7 PAE AT BERAOE Tl WA BB AT At Aoke
o olg5ee0e e FaAE wAAE F # IS Ade) & F o) wel 129 o) A4F
& PR ¢ A FIAES QD SAERG wAAGE AT ES Gl O wReL Fa
stk £9 FosgelA S A FIAL dYeR wAAE) THAGS B Ggeld wAdS
Wio] FHA% Hud o Eabh 992 AHAT, FIIARFE B aRA} FHAG) $57
SEAE AFH A%, FEoAY wAAGe] THAS nrk Fevls B B A8E FAT AT

7b KA, Aol 2021).
kAL g3k g ‘FE-tix 7Hd(Discriminative-contrast  hypothesis) ¥ ‘EA-d5 74
(Distributed-practice hypothesis)'®] F 7}4] 7}“i I ol E Awe £ ok (FE-gE MY Ed WAt
AF2 Hl=d 9 (domain)®] ©HE A 3 (type)o] ZHstA AAIET] Wiol EASNAAAANA FAR &
© o) AE BAT JtsAol mol HFTHAMA I FHE FIAE - dthn BT FFuSA A 5] &
FHHolets dAGtEo] v dtkFoster et al, 2019; Rohrer et al, 2014; Rohrer & Taylor, 2007; Taylor &
Rohrer, 2010; Wahlheim, Dunlosky, & Jacoby, 2011). ©] % ®4td5S A3 tEAA A+E Kangd
Pashler(2012)= A9 M2 vrx, A B9 s7F 29 2449 s FEAFAIDHH uAAdFBHH S o
qd, A= w8ls wAA A HPAE0] b2 7o a8S Ay dxshe v8s A JHCH
AA AEE ek 1 23 wxds dde]l v F g vlE FYd st ARe 19
o] At A FFE A ole wAdG Ade] e sUte] a9S ASH R AN FU3
si7be] ARdS wop fA vladd ¢ Ja, wstE FEE JoeA 1t
Ag AA g,

%

o o
fu

w3k Rohrer(2012)= #AFd 5 (distributed practice)# watd5S 28HA T3t ek = #AASL 71
2 A3 (spacing practice) 2t a4, FAtAFo]l & Adold f3d dis] 4% A S T ggshe Ao
2 744 glo] I5A o2 Sh5(massed practice)dt= A= whjEct 13t o9} BlwEte] wAdEe o
A Aol o] ofyg thre g Y e G g shgelA dojubr, FE AT vlsE Wy
02 WAAFE ‘FE-ux M WIS AxRsa gk

kA%, Rohrerd] 34 ﬂ?oﬂ Me warlge] FHHOR H5ek §39 3 TART ofye} HsskA] &
2 FPdAE Tt &S ATste wardFe] 2 39 A Al 9 gy gHETE A F
dgt {33 A9 Aolg TV wiEel g% &t vepdte ‘B JME AAE 39

(Rohrer et al., 2014; Rohrer et al,, 2015; Rohrer et al., 2020).
FARG FolH2021) A5G wAAF AFoA S FEo] FJASAAT WAL I} e

e ol FR-E A g Aoz ANT S Ae Eoldd AN FagARe F 5
P FAEE FHAGI WAAG F ol IFPPOE FEURFS HE T 24 UG 22w F
A0 B Ul Aol %3 e £ §L shelda AAF Phoz AR H2T F A,
‘ SEe 19F Sdo| RIS BRe wAAG] AL olWe BET F o} ,



Fgol A FR-tE ol A8 nAagel At 201

FH o e A4S

AA Fal @] 3 FHAAE 7 Léyjr 1& "1]7\1] WAL A ool e FYE K FAE

*Ji oAl AR dhe slo] Y ¢ WAtk o] W 9 T FAAE AT ¢EE dHAsA

A Ee 7]%3’—401 = S % A "tk o s
Rohrer(2012 )= AR 8 Abole] FE(discrimination)o] E&AE Y YU 4o B o) d Eas
T5 S F(discrimination er'ror)\j/} sgom, olgfd Fis WwE7] ¥ F5& 7 EE(discrimination
learning)o]2tx 3}It} o9} FAFSAl Carvalho®} Goldstone(2017)& SAT(Sequential Attention Theory, <4
Aol wadszoll e Ao, FEAFANME A B J5& drta steled), O] A A
T8 1 FEY Uzt 289 f¥o] FHAFOE o] o]FoAXH, FA o AE5E T F Y] Wil
AR e g 58 5 v ohd, axddFol o)fod A4, dF JJrX* e 1 Aol HFste] AA A
7F o S Uttt SN E F ginh ol AEASEH Zo] offA FRE el o & 34 53E Bite
HA 3k o] 8 (desirable difficulty)¥= ¥ 2 3cHBjork & Bjork, 2020; Roediger & Karpicke, 2006).

Foster (2019 88t Mo wxtddse] a3 dubd sjdo] s 2t 7%, wads, Wu-7
g A% (remote-blocked practice), *T’LZ}‘I‘-—(remoteﬂnterleaved practice) oz b }é!gé: ot
T AFT w2AFS Rohrerst Taylor(2007)9] 2d zpzol F3] Akl FU3E o] A4
2 ANSE T, 9-THAGT H-uAdFS B A9 25 Al A ALt tE 9
TE I wAR AAsAct 1 A% W-7E o] vjEl] W-aa ekl gigh 3
7F FE-gze T glolw wA guE ¥ 4tk s o ‘RAR-A

olof| W& Carvalho$t Goldstone(2014a 2014b, 2015a, 2015b) b3
e FEAFS Fdst, W5 1 22 559 wA(BR)E
S = o | Aolo gt T AT Aot £ 51115”4
A-As TR oM E RIS MY RY FRE-gx TP AE
Goldstone, 2019; Foster et al, 2019). &, 83t A 2po] o] debr] vepd 2

SHAIT, o] o]fr= Foster 91(2019)¢] Aol wAtdFo] ‘-tz 7HET BA-AE
b gakEbe ¢ % dtsk 2w, Foster 912019 WS ez gons oF Fdul S
A& B AEe] B 87 ok

oo & dATME FHAE FOoR dto] FEEFAA sl Uldol 9 (domain)F 3 (type)o A
olo] whz} ?Q?ﬂ%ﬁ JLX}OV\«] k]‘v‘]‘: Aol7b U=A] Yolr il o] ARE F3
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slo] WhE 2 4709

[

F A
T8 A% (Blocked practice)

W2} <5 (Interleaved practice)
-8 A %(Remote-blocked practice)

il

g
-2} %5 (Remote-interleaved practice)
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204 AW

T <& O-5>9 Zrh HFAAE 79522 ANE olfv wAdEF #d A7 Rohrer, Dedrick,
Hartwig®} Cheung(2020)9ll4] o] Aol A AdH Ay Ukl HFAA Falo] wadEFs} 543 34
ol A§ Hold 3 A e (transfer appropriate processing)tt 2F% 354 9] (encoding specificity principle)
wol wadFe a7t & Aol ML MR HEFHAE FEEste] AlAIS tHRoediger &
Karpicke, 2006)
<E I-5> A7 MA g

A=1 HA=2 #A=3 #A=4 HZHAL

AT | AAAA, BiB:BsBs CiCCsCy DiDaDsDy
Ag2 | ABCD BsCoDoAr C3D3A3Bs DiABLCy
AA3 | XiXoXsXy | YiYaYsYy YAVLILA DiDaDsDy

AsAsA7AB5BsBBsCsCeCrCsDsDsD7Dg

X5X6X7X3Y5Y6Y7YsZ5767775DsDsD7Dg

A4 | XYz YoZoDoXo 73D3X3Y3 DiXyY4Zy

39 EA Fo 43]e AA 5ol o]Fofxl A7 Az wf £ NG & =Y dANA 44 FAE
oF 5% B BAIE Eo] Fo] o]FALE 3, EFolEaE o] &8 1EAY SASA AU
S-S A5 A7]9] &A1 Folg FE AEE sYrh A9t AdE 49 £ TAE FAAR AA
sttt 2 A= Abole 7449 7+ (spacing gap)S 172¥ o1, mpA T FH=ol H=49 HEAAL Aol ¢
A9l TpA|ZHA (retention interval, test delay)2 71& AFENA F2 AMSIE dFdelth 7+ A= Fo&
Ao g w5 EHE gRlet] A3 oy wASHgo] o] Fo|AX Fokrh. A 42 SPSS 260
S &8st Ay FHue, Jd3y JHE 27 SHTE -gdAE AAEa, AE29 Jes34e 35
FAEIFDOFA) el o] ALt & A s AT

7k TEEF(HBDH 2AAF(H92)8 AH =

BUE 90 EET S AAT £ 09 WG <R DD Rl FALG I DG W0

<E lI-1> PEASEEH) T DAASEE)S] 3 Ho| 2%
4234
78 ° t(p)
N M SD
o TH AL (A TH) 27 12.48 413
543 2.096(042)"
PR () 25 1442 2.35

n=52, *p<.05 **p<0l ***p<d.001
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. ﬂd—?élei (J&S)Jr A-TRAdF(HH) 9 AFE2 o]
Mz e 999 §9 7h9 e <E M-2>9 o] -t Aoy} d-wxads AdolM fofn gt
2o (t=1.145, p—.208)€ Holx| gkt

<E 1-2> H-TEALSR )2} H-DWAA SR M) MFEx0| +-AH
A
8 t(p)
N M SD
H-TFAF(HE3) 25 11.48 3.34
8203 - 1.145(.258)
- AFAG(F ) 26 12.61 3.72

n=51, *p<.05 **p.01 ***p<.001

. £ 8 E 3 (Critical problems, D-3)o] g o] YEAEA
WAAFY] gt FE-UR P BA-AE T F o

74’5} EA

g, & DREY AT FE8e o] AR (two-way ANOVA)S

o] Fa¥ Bt ollg} AT AL EHRE YEhA Gt 7|EEA 9 °ﬂ g vl =X 77 <3 M-3>
zZ

<E I-3> Z2 D)0l 3t 7|2
Sy B A% °E]
R N M(SD) N M(SD) N M(SD)
7o ool 27 335(1.30) % 372(0.78) 5 353(1.09)
gz g9 % 352(1.00) % 350(1.07) 51 351(1.03)
A 5 343(1.16) 51 3610.93) 103 351(1.05)
<E 4> S5 98(THAARANA)T S szl it Asxe 31}
sauq | =gud | AR | A%E | 224 Flp) o
FHH 2y 1.774 3 591 526(.665) 016
ER 1277.055 1 1277.055 1137.076(.000) 920
g | FEEE 79 1 779 694(407) 007
TD:I;;’ SRR 017 1 017 015(902) 000
o & 9} 969 1 969 863(.355) 009
o 111187 9 1123
A 1383750 103
PR 112961 102

*pC.05 **pl.0l ***p<.001
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3.8
3.7
3.6
35
3.4
33
32
31
Ty
mZ2 %Y mCE g9

QA7 FOAF wAAGe T FAT oo fA1E 43
© #99 SARR3E DA 47 At A s, FaE0FDA B mu x}
gQlstel WA T FRUE AT BA-AG Y F 3

(/1
=
g
=3
=
=}
[e)
=
Q
=
=
=
S
&3
SHY

Rohrer, 2012).

ATEA 28 APdn A2 e 999 gE F39 AL te THAEY udSS
M TEAFT wAAFAA Fou|g ApolE HolA okt o] A¥= Rohrer €1(2014, 2015

Aol 1Y, 27, 30l Z2A wads #HH A9 t2A 2 dfdMe &7 @

ATl A B F A= 1579 A zold| o8] v AArt vERE = 9l olele =oje
Eo} M&E g2 7+ (spacing gap)¥ 7199 27 SFdAM FEAEY £ Aga de d7AT
(Carvalho & Goldstone, 2014a, 2017)= & ate] 3 dA7a Far} gk

AFEA 3& FLEFDFD el FHFF(HGILADE3 @ AA )Y FI943(HH&2 - A
3&4)9] o] QEAEN G AAF Ax FEIE A5ALade ey gt o O]%% o g
cue overload)ol A 2+& -’F 9ltH(Watkins & Watkins, 1975). &, H-3 ALK
B WS sidsks W g5ty =X FEEED
]_

>

N e ofm
-1 '
©
ox
)
A

2
|

=

r
=

o,

lo,

o

(principle of ¢

das] AUARE B b fgel B 3

N AR B0l AYAZE G 1 D0E B Sgaok 3 AR o B ol sl 2
ARIFE OF BAel el Pashs A-sHRetel Aeldl ola) Aot 4AHAS 5ol Ak et
A, ATEARE A3k ATEAIS AFEARS AHE o g3 T o % E Fol2 & dv) WAAE] LA}
A P @ Rolghe ATRALS ATEAY) Ao f tig Aok Rojok BT A, o
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TEALAN S TEAGH waAFo] Foulet Aozt Wi, AFEARAA = TEAGH wAAFo] Foulg
Aok U @e AE 2 o, ATEANN wAgol LA o7k B A ¢ Asetn
% 4 g PRz MY 9F Bdela B 4 Agol 2am At AU o vk

B F ok o g

Aol gtk= ]tL AFANNE oA E7bss Aot (Lu et al,
02 g9oM= FEAF Hito] 002 =PAT, 2L o
R O]L Foster 9](2019)¢] A4 ZAzle}l £EH

o W YESs wxdE AEgS
2021). E‘:?& <¥ M-3>3 <29 -

.u,_.
V
=2
-
e

X
|

=1
_>,L
re
oy
O
oﬂ
=Y
o
(]
w
3
H

rlo
>,\i
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i)
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ek
4
X0,
32
_ﬁ

a O]%E 37]';(]5‘& A7 B otk AA, Foster 22019« FLE3S ALsids o, A3z 4ol
5 WA, AFAhEe] JA91d Jd2e] EASE/H F3 Fo)En A
‘?Hﬁoi H-c EAES thEdla, & dFoAE dd 34Jr [l A AbgE S5atart E49 ArE At v

T3 ol zo] &gk wiX Al e ARyt th2A e
A A olF & -1‘}7\1], T2 T WAEA Y HEAAN A do| ko]t
} —’F o]4, 2021; Carvalho & Goldstone, 2019).

kS $ Atk =, ?1501]* A&
7‘?:1_—7

7
2]y 7} ‘/}E}‘é T Atk FEEgd oA HETt 49l
X“’éﬂo* *O”“*O] =2 *}‘j/” 5‘”0}71‘% wrarelFe] gt & vhH xR ofglo], 2479 Lko] whe A}

T TE9FY 2IF At ofd Ao M 2 Aol JhesdE wHHE  SithCarvalho &
Goldstone, 2019; Sana et al., 2017; Rau et al., 2013).

AR, AFAE 2~ E(pretest)o}  Fo] Wi(tutorial) AIA 5ol o8 Aoz AHE & gtk B AFelA e
Foster £](2019)2] A H|2~E(pretest)9} oW W (tutorial) #AAE A3 AMAHAE:S 52X
3 AREstiEd o] AddAe FITGHALE T3 44 AFol ek, L58 AHHAES %
T &% primacy effect)ol]l €3k Welo] 7l 4 glomg *3%0}‘213}(Digirolamo & Hintzman, 1997). o]

AN g o] AFoxE S| 63 w vl W-goH, FoluHel AAel o &3 Wls Ausie]
T wxdFe] 23E gelshy] Y& Ageiar] wid JEhd Adetn B 5 JtHWeltman et al,
2019).

e
E

My o

al
S T S A2

S} et A2 e 999 te f3AE Adse Tk e gdlth E9, o 438 %)
ARG TR RA-AG PG TRUE A o RS FaAsgH

Carvalho®} Goldstone(2019)2 w153 F8 A5 o< 7glol] i o] AFES AHFsHEA s

=1 = H [e]
389 7 (concepts), S5 (study activities), B7} 5 (testing activities), Shx At EAlol wa} wAFA &3}
THAES AAF sy, FF LA 5““‘01] Aol aRA gEUHS ANSE ATl st 284S
Aekstal it} o] nig o FolA w5 FEAG thAgd EHe gyl SuiE ATe]
A8 FATNI ol H(202D) ATl E SEA B dis] 48e S8 ey, & ATl e g &
ol Mol A A3s Bl st 5 S5dey Hrideel ok not gAQl spHEke AT
HE  dg Aolth A AFE HUF BFolA F5E B a e 549 240 AN wole I



208 # AWl A

Fol, 2%A ¥& AFode wARlFe] o T3t AthE A7 (Kost et al, 2015)% om wAEE A9
Fo whet 2 a3t gkl SR 9lal, AxEE AR dolk Aold uleldk nAdse adst gkl 4
T gong &5 A7

T 7)E vElIA 4y gEE oy dee 9 SHES s A vERIAE F48 Anw
7124858 & 4 Qe YehlE A7 (Cervin-Ellgvist et al, 2021)9} ## 5‘}04 3 (category)®] FAM
o] FAES 27|23 g = L5 BT fAM ol =& E JAEL wAdSGS A
By fAMI o] %QTE TEAFS Adg Ago] JdAonZ FUdA L ol Q"ﬂﬁﬂ B3 wgo] HEE
B dart vkl et al, 2021).

Warshauer(2015)= nA7F AAHAQD 1R1e] A4S &3 FAES AYES 7] &l v 22 iy

AAge AA, A S AASHA] & GAEC] 2AR AASES sk 54 gle s dloF

[e]

% = PA 1}
=4, S v Atast o wA SAS Feete] |2 ol HE Aus Fe Ant A A

:‘.)l:
Y,
Y
B

o = N f54

45 & =S gof st A, FAE] A4S BT & AEF TR AZEe FHof g A, g% 4
S PPN diel A4S F8stn A 1S 7k QA orle 1A 23S whEo|of 3tk

AAAHL o] A3 HH o AFolxvt WG ol Hgar|ol= FAHA FH (potenti bamers) 1 &4
g 7 E3 AMAelt) o5 S8 wAlw FAo] APl A g g e TRE S 3
ofsti AAsHA tgate] Mdes AGe oldFd + URE dh= o] TS 9, 2022 Gleddie, 2021;
Rohrer & Hartwig 2020). £ d7& wAPE SAEo] BT § e Y 999 o2 §39 ZAES U7
= T FUS AAN, FAEI AolH g Fol AR waste] FUSWA SHEE Fo] TS S F e
awAAE S ARSI B ERAQ Shgo] o]Fold F rke W& 9oE st

rt

A

W (2019a). 8 5-1. A S,

Ministry of Education (2019a). Mathematics 5-1. Chunjae Education.

ASH (2019b). T8 5-2. AA WK,

Ministry of Education (2019b). Mathematics 5-2. Chunjae Education.

AEF (20190). 8 6-1. AA .

Ministry of Education (2019¢c). Mathematics 6-1. Chunjae Education.

AFHE (2019d). 8 6-2. HA NS,

Ministry of Education (2019d). Mathematics 6-2. Chunjae Education.

WHE (2019%). £ A 51 HA L&,

Ministry of Education (2019). Mathematics workbook 5-1. Chunjae Education.
W (20190). £ A 5-2. HA| A

Ministry of Education (2019f). Mathematics workbook 5-2 Chunjae Education.
AEE (2019g). A A 6-1. A,

Ministry of Education (2019g). Mathematics workbook 6-1. Chunjae Education.
A& (2019h). £33 A 6-2. A S,

Ministry of Education (2019h). Mathematics workbook 6-2. Chunjae Education.
WSF (2022.1010). ALAF 71288 B FRAY. wSE aS7]8 8




FeetgolA -tz THel o d wAadge] 53t 209

Ministry of Education (2022.10.11.). 7he Ist comprehensive plan for basic academic skills guarantee. Ministry of Education.

ot - 0]3]% (2020). Why they chose What they chose: Exploring effects of test performance and
metacognitive judgments on learners’ selection of interleaving schedule. 841283 A: ¢1A 9 A
&, 32(2), 169-183.

Lan, A D, & Lee. H S. (2020). Why they chose What they chose: Exploring effects of test performance and
metacognitive judgments on learners selection of interleaving schedule. Korean Journal of Cogmitive and
Biological Psychology, 3X2), 169-188.

FAN - Zold (2021). FEEFolA AEAFHH A FIA LT F3AE a3 AN, 17(2), 23-42.

Ryu, J. M, & Kang, E. C. (2021). Interaction effect of retrieval practice methods and math achievement levels in math
learning. The Journal of Thinking Development, 17(2), 23-42.

WAL - A AAE Q0R). B, A7hER, W%, Qe xEekm wAdl AR Q415 B el o
o v, SRR, 36(2), 229-252.

Pang, J. S, Kim, L. N, & Kim, S. H (2022). A comparative analysis of introducing addition and subtraction in the
Korean, Singaporean, American, and Japanese elementary textbooks. Communication of Mathematics Education,
362), 229-252.

Aated - ke (2023). 718 A AD A sbeAs @A Al 1 A} 2R $9A9
ASA AT, 30(1), 1-30.

Shin, H. Y., & Park, S. Y. (2023). Possihilities and limitations of basic academic skills support policy : Focusing on the

Aoz,

o
olN

1st comprehensive plan for basic academic skills guarantee. 7he Journal of Politics of Education, 30(1), 1-30.

Bjork, R. A., & Bjork, E. L. (2020). Desirable difficulties in theory and practice. Journal of Applied Research
in Memory and Cognition, X4), 475-479.

Brown, P. C, Roediger, H L. II, & McDaniel, M. A. (2014). Make it stick’ The science of successfil
learning. Belknap Press of Harvard University Press.

Carvalho, P. F., & Goldstone, R. L. (2014a). Effects of interleaved and blocked study on delayed test of
category learning generalization. Frontiers in Psychology, 5, Article 9.

Carvalho, P. F., & Goldstone, R. L. (2014b). Putting category learning in order: Category structure and
temporal arrangement affect the benefit of interleaved over blocked study. Memory & cognition,
42, 481-4%.

Carvalho, P. F., & Goldstone, R. L. (2015a). The benefits of interleaved and blocked study: Different tasks
benefit from different schedules of study. Psychonomic Bulletin and Review; 2X1), 281 - 288.

Carvalho, P. F., & Goldstone, R. L. (2015b). What you learn is more than what you see: What can
sequencing effects tell us about inductive category learning?. Frontiers in Psychology, &505),
1-12.

Carvalho, P. F., & Goldstone, R. L. (2017). The sequence of study changes what information is attended to,
encoded, and remembered during category learning. Jowrnal of Experimental Psychology: Learning,
Memory, and Cognition, 4311), 1699-1719.

Carvalho, P. F., & Goldstone, R. L. (2019). When does interleaving practice improve learning? In J. Dunlosky
& K. A Rawson (Eds.), Cambridge handbook of cognition and education (pp. 411 -436).
Cambridge University Press.

Cervin-Ellqvist, M., Larsson, D., Adawi, T. Stohr, C, & Negretti, R. (2021). Metacognitive illusion or
self-regulated learning? Assessing engineering students’ learning strategies against the backdrop of



210 FA - g

recent advances in cognitive science. Higher Education, 82(3), 477-498.

Digirolamo, G. J., & Hintzman, D. L. (1997). First impressions are lasting impressions: A primacy effect in
memory for repetitions. Psychonomic Bulletin & Review; 4(1), 121-124.

Dunlosky, J., Rawson, K. A., Marsh, E. J., Nathan, M. J., & Willingham, D. T. (2013). Improving students’
learning with effective learning techniques: Promising directions from cognitive and educational
psychology. Psychological Science in the Public Interest, 141), 4-58.

Foster, N. L., Mueller, M. L., Was, C., Rawson, K. A., & Dunlosky, J. (2019). Why does interleaving improve
math learning? : The contributions of discriminative contrast and distributed practice. Memory and
Cognition, 4706), 1083-1101.

Gleddie, A. (2021). The eflects of ilnterleaving on mathematical understanding. University of Alberta
Libraries. https://doi.org/10.7939/r3-0amm-7287

Kang, S. H. (2016a). Spaced repetition promotes efficient and effective learning: Policy implications for
instruction. Policy Insights from the Behavioral and Brain Sciences, X1), 12-19.

Kang, S. H. (2016b). The benefits of interleaved practice for learning. In J. C. Horvath, J. Lodge, & J. A. C.
Hattie (Eds.), From the laboratory to the classroom (pp. 79-90). Routledge.

Kang, S. H, & Pashler, H. (2012). Learning painting styles: Spacing is advantageous when it promotes
discriminative contrast. Applied Cognitive Psychology, 261), 97-103.

Kost, A. S, Carvalho, P. F., & Goldstone, R. L. (2015). Can you repeat that? The effect of item repetition
on interleaved and blocked study. In D. C. Noelle, R. Dale, A. S. Warlaumont, J. Yoshimi, T.
Matlock, C. D. Jennings, & P. P. Maglio (eds.), Proceedings of the 37th annual meeting of the
Cognitive Science Society (pp. 1189 - 1194). Cognitive Science Society.

Le Blanc, K, & Simon, D. (2008). Mixed practice enhances retention and JOL accuracy for mathematical
skills. Paper presented at the 49th Annual Meeting of the Psychonomic Society, Chicago, IL.
November, 2008.

Lu, X, Penney, T. B, & Kang, S. H. (2021). Category similarity affects study choices in self-regulated
learning. Memory & Cognition, 49, 67-82.

Mayfield, K. H., & Chase, P. N. (2002). The effects of cumulative practice on mathematics problem solving.
Journal of Applied Behavior Analysis, 3%2), 105-123.

Rau, M. A, Aleven, V., & Rummel, N. (2013). Interleaved practice in multi-dimensional learning tasks:
Which dimension should we interleave? Learning and Instruction, 23, 98 - 114.

Roediger I, H. L., & Karpicke, J. D. (2006). The power of testing memory: Basic research and implications
for educational practice. Perspectives on Psychological Science, 1(3), 181-210.

Rohrer, D. (2009). Research commentary: The effects of spacing and mixing practice problems. Journal fr
Research in Mathematics Education, 40(1), 4-17.

Rohrer, D. (2012). Interleaving helps students distinguish among similar concepts. Educational Psychology
Review; 243), 355-367.

Rohrer, D., Dedrick, R. F., & Burgess, K. (2014). The benefit of interleaved mathematics practice is not
limited to superficially similar kinds of problems. Psychonomic Bulletin & Review; 21(5),
1323-1330.

Rohrer, D., Dedrick, R. F., Hartwig, M. K, & Cheung, C. N. (2020). A randomized controlled trial of



Fapsigol ] TRtz Apael €8 wAd

o>

9 =3} 211

interleaved mathematics practice. Jownal of Educational Psychology, 1121), 40-52.

Rohrer, D., Dedrick, R. F., & Stershic, S. (2015). Interleaved practice improves mathematics learning. Journal
of Educational Psychology;, 107(3), 900-908.

Rohrer, D., & Hartwig, M. K. (2020). Unanswered questions about spaced and interleaved mathematics
practice. Journal of Applied Research in Memory and Cognition, 9, 433-438.

Rohrer, D., & Taylor, K. (2007). The shuffling of mathematics problems improves learning. /nstructional
Science, 3X6), 481-498.

Sana, F., Yan, V. X, & Kim, J. A. (2017). Study sequence matters for the inductive learning of cognitive
concepts. Journal of Educational Psychology, 109(1), 84-98.

Taylor, K., & Rohrer, D. (2010). The effects of interleaved practice. Applied Cognitive Psychology, 246),
837-848.

Wahlheim, C. N., Dunlosky, J., & Jacoby, L. L. (2011). Spacing enhances the learning of natural concepts:
An investigation of mechanisms, metacognition, and aging. Memory and Cognition, 3X5), 750 -
763.

Warshauer, H. K. (2015). Strategies to support productive struggle. Mathematics Teaching in the Middle
School, 20(7), pp. 390-393.

Watkins, O. C., & Watkins, M. J. (1975). Buildup of proactive inhibition as a cue-overload effect. Journal of
Experimental Psychology: Human Learning and Memory, 104, 442 - 452.

Weltman, H. R., Timchenko, V., Sofios, H. E., Ayres, P., & Marcus, N. (2019). Evaluation of an adaptive
tutorial supporting the teaching of mathematics. Ewropean Journal of Engineering Education,
445), 787-804.



212 FA - g

The Effect of Interleaved-practice by the Discriminative-contrast hypothesis

in Mathematics

Ryu, Jimin®
Kyungpook National University
E-mail : ryujimin77@naver.com

Park, Mijeong
Kyungpook National University
E-mail : denmaak@naver.com

The purpose of this study is to find out whether there is a difference in achievement between blocked practice and
interleaved practice according to the difference in domain and type of learning content in mathematics subject, and
through this result, it is to confirm whether the effect of interleaved practice in mathematics learning is due to the
'Discriminative-contrast Hypothesis' or the 'Distributed-practice Hypothesis'. Although interleaved practice is more
effective than blocked practice, previous studies have not shown consistent results regarding the cause. Therefore, in
this study, 103 first-year middle school students were randomly assigned to blocked practice, interleaved practice,
remote blocked practice, and remote interleaved practice groups had learning activities over 4 times. The results reveals
that the effect of interleaved practice appeared in similar types in the same domain, but the effect of interleaved
practice did not appear in different types in different domain. In addition, through this result, it was confirmed that the
effect of interleaved practice was due to the 'Discriminative-contrast hypothesis' rather than the 'Distributed-practice
hypothesis'. Further research topics were suggested after the issues on the research method and the findings were
discussed.
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