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Sex Differences in Memory Performance
among Korean Children’

Hongkeun Kim' Yong Suk Kim
Department of Rehabilitation Psychology Department of Nursing
Daegu University Daegu Haany University

This study was conducted to examine possible sex differences in memory ability among Korean children. A
Korean version of the Rey Auditory Verbal Learning Test (RAVLT) and Rey Complex Figure Test (RCFI) was
administered to 314 Korean boys and 243 Korean girls between the ages of 7 and 15 years. Results indicated
that Korean girls performed better than Korean boys on both memory tests. Five out of 9 memory measures (7
RAVLT, 2 RCFT) indicated a significant sex difference favoring gitls. Of the remaining 4 measures, 3 indicated
a higher mean performance for girls compared to boys. Effect sizes for the sex differences were relatively small
in magnitude and mean & was .17 for RAVLT and .18 for RCFT. Many previous studies involving children as
well as adults and older adults have shown significant differences in verbal memory performance favoring women
over men. However, sex differences in visuospatial memory performance were less consistent across studies. Thus,
it may be tentatively concluded that girls are superior to boys in verbal memory function. However, further
studies are needed to draw a firm conclusion regarding sex differences in visuospatial memory function. Both
biological and environmental factors likely contribute to sex differences in memory ability. However, given that
sex differences in memory favoring women are found across different cultures and appear at a relatively early

age, biological factors may play more important roles than environmental ones.
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Linn, 1988; McKelvie, Standing, Jean, & Law,

1993). d& 59, ©o] 3 (word fluency), &
2] AFZ(speech production), A} GtF7)
(anagram) So|Th HHHo| A|FZHA] <Q1x] A

5 Zolt Wiol YN 5% +YL 1
ol IA7F Uth(Voyer,
1995). dE Eo], AA3] A7 AHmental rotation
test), 97 AKwater level test), Tl et & AA}
(rod-and-frame test) So]t}. A zfole] Ty}
A7](d)=(Cohen, 1988) HE 5o|stdAx] 2L
Aol (Hyde, 1981), Aol w&Fo] Q1A
A Ao o B HEE AW IdthKim,
Kim, & Kim, 2011). 28U Ao} wSFF
o W Aol 4 date] e 4
ajol= kx| gt} = Ao = 0]
A ALl A7} u—ocq WeIFo] EQle

A SAle] BTt B AGE AA
S W) o ol
Aol o $5d AL A d3E
Hol|A Aggro=z

=HE =

Voyer, & Bryden,

g jy
oo

o O 4y ox Jv
>4
X
%o,
i
b

3 ox

N
4o

olf
ﬁ <
o L

2o e
% b
o5
>
w £

B 2
o 2

o
i)
o
fd
—n

E

Halpern, 2013).
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ShAle] g Apole] wshd wek H2e] s
o} FE& 7] A&l UHHerlitz & Rehnman,
2008). =A #HAES Maccoby 2}
Jacklin(1974)0] 159 J3F= & A “The
Psychology of Sex leferences”oﬂ A 719715+
278 ok A28 Ao|A] v|&Ee ulyp =2
o et olFe ele dTEe sl B
oA ool ARG AITE HHReA H
a3t} o]#ldk AW xlo]E Rey Auditory
Verbal Learning TestRAVLT)®} 22 42 7]
o IS TI ‘ﬂrok?‘& 719 Bl EelM K
aE o, duk Aol W ofyet wQleM =
By E\’i\ﬂr(Bleecker, Bolla-Wilson, Agnew, &
1988; Bolla-Wilson & Bleecker, 1986; de
2006; Elias, Elias,

e Ao

Meyers,
Frias, Nilsson, & Herlitz,
D'agostino, Silbershatz, & Wolf, 1997; Geffen,
Moar, Ohanlon, Clark, & Geffen, 1990; Herlitz,
1997; Rabbitt, Donlan,
Watson, Mclnnes, & Bent, 1995; Schaie & Willis,
1993; Van Der Elst, Van Boxtel, Van Breakermen,
& Jolles, 2005; Zelinski, Gilewski, & Schaie,
1993). ¥ AFEY] WEHEA = o] F4
Hoh 719 Al oA FAGS HolF
I tHHerlitz & Rehnman, 2008; Voyer, Postma,
Brake, & Imperato-McGinley, 2007). &3} Z7]&
it oz g7h soletolA 2 ot
of/dol Aol sl 719 IpAe] el A
$A FEE A1oE el wel e HE
o] QlTHHerlitz & Rehnman, 2008). TroiiL} -4
o9 ¢7Isk B2 Aol 719 AAdM =

Nilsson, & Bi#ckman,

ool A7t 4 AwsA epdeh
"ol =golt AR sk Be AT
719 Al E dugel Dam, dae §
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Ak wE SR 0% A9n. 4E =
Rey Complex Figure Test(RCFT)olA] oA 3}
FA e zpolrt glute Bt B2 (Boone,

Lesser, Hill-Gutierrez, Berman, & Dlelia, 1993;
Lewin, Wolgers, & Herlitz, 2001; Miatton,
Wolters, Lannoo, & Vingerhoets, 2004), d/Ad©]

B $AsIE Hax 7S QA THRosseli &
Ardila, 1991). WPl AlFZHA 719 FA[0]A]
w24 S Q2 Jlele clgel A}
Z ¢ 434 AA EaEATHHerlicz et al,
1997; Herlitz & Yonker, 2002; Lewin et al.,
2001; Voyer et al., 2007). A¥tA o=z o]
719 e ot el sl dia
oA, AF A1 A E d )
G ool A W RS Ao
QX A Mg Ak 71l B
Jee v WE 4 o
=, ool Ao 719 FAldA Al A
2 71971 ¥ ohe dolrlsel $HIE 3

& W9 5 Aok AFHY 719 BAANN
Fgol Bk AR R e ofge] Aol &

A7E Fe] AlEilE
71 el = 3
SHAME 717154 9 ”i}‘; ZEhcls
0131 °4515°l SEEANT =l IHAR
Bon, ‘EFOWr oloF719]
22 Ao 719 M e o =
‘ﬂo] W =9 Bop daEA A5 THAn
& Chey, 2004; Chey, Lee, Kim, & Kim, 2006;
2011). RHA]
Retention Test®} Brief Visuospatial Memory Test2}
2o B4 Jl9le 249 ASele 47
7b frelstA Ao Z YEPETHCho &
Kang, 2010; Seo et al., 2007). =%lo] ofd <«
g ARl kel ¥ A= Kim¥ Kim(2015)

FAll ofel =

Kim et al, Benton Visual
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Rolth. obF tiate] Ao ATE A A
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A% g Aol 719 HAANE clole]
A7F 838 LAEA YEbsThKramer, Delis,
O'Donnell, & Prifitera, 1997;
Mayfield, & Reynolds, 2003; McGivern et al,

1997; Temple & Cornish, 1993). d& &
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Kramer 5(1997)2 5-164] o}% 81197
%8 California Verbal Learning Test(CVLT)E A
AR ATl clote] $A1E Hashglch

dol A2 71 HAE AT ATES
2ot gkt 432 Busigt 28 A=S
ARER A$E oot $AIE Had dT=
I IT(McGivern et al., 1997) oo}l Folr} &=

=3 AoZ Hu3dk AFE Y thlowe et al,
2003; Ullman, McKee, Campbell, Larrabee, &
Trahan, 1997). €22 7|9 AFo= AMGe

ALxE A zol7} glE Ao BT
73971 B9k tHlowe et al, 2003; Temple &
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Cornish, 1993). =] o} ty A+E EW
5-1541€] obF 419l Al A7 AN HES
IDE AANE A3 13749 He F 374
Tl ofolrt frefetAl A 84 th(Kang,
2003). BFA| 7-114|2] o}% 160 dlA AlF
3 719 HAIQ] RCFTE AAIZE Ao e
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S 23 AFHE AR 719 oo}
FAIEE Wil B T]ePoE Ao wE
zpol 7b folakA] FUThAEA, St 2013).
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Table 1
Number of Boys and Girls in Each Age
Sample
Gender
Age (years) Boy Girl
7 24 27
8 36 27
9 27 20
10 37 39
11 23 26
12 29 28
13 53 21
14 48 33
15 37 22

o} olol] g0l E A E 7-15412 A
S 3]
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RAVLT(Rey Auditory Verbal Learning Test)

Rey(1964)7} 78k AALE db= ofgof Bt
A 7R Artoltt. obgo]l & A& 15749
doE lste Aom F 7THO Aol F
o Xt} 15749 "ol BT
& e A DAk A Al HAt
A= 15719 Tl E 1% g o
EoFlon, obgol & 4 o g ¢
15749 ©ojE 7hedt Bel 719
ZolAtt. oleig A& 48 o] RHESI]
SH& AAETE SHA Aol Eukar oF 20
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B 18 S5

RCFT(Rey Complex Figure Test)
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oA T 36HQ x 18)°]th RCFT7F 4
o] B ofFoAE AU offtte §
A7t E AUtk 2Eg B AFelA 74
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2A7F 719 ZAA MY AAE ou HL
B ¢ derke ¥R f& 2aa
7] Alde] A4 FHler gt ¥
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rulo

7199715 =32 97HRAVLT 770, RCFT 27})
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1d = 32, N 2d = 19), AA3E A&
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Table 2
Performance on RAVLT and RCFT for Boys and Girls
Gender
Boy Girl F d
RAVLT

Trial 1 M 5.73 6.35 1417 0.32
SE 0.11 0.12

Trial 2 M 8.16 8.62 5.09° 0.19
SE 0.14 0.15

Trial 3 M 9.87 10.18 1.88 0.12
SE 0.15 0.17

Trial 4 M 11.09 11.06 0.02 -0.01
SE 0.14 0.16

Trial 5 M 11.66 11.85 1.00 0.09
SE 0.13 0.14

Delayed recall M 10.54 11.05 6.01° 0.21
SE 0.14 0.16

Delayed recognition M 14.04 14.33 8.09™ 0.24
SE 0.07 0.07

RCFT

Copy M 30.73 31.53 653" 0.22
SE 0.21 0.23

Immediate recall M 19.34 20.13 1.97 0.12
SE 0.38 0.42

Delayed recall M 18.41 19.96 7.89™ 0.24
SE 0.37 0.41

Note. Means are estimated marginal ones.
RAVLT = Rey Auditory Verbal Learning Test; RCFT = Rey Complex Figure Test.
¥p < 05, ®p < 0L B < 001

RCFTAE AG8d AN folslmed o 48 Ll fel RE ZAAA o
= 20, A AL R @ obh dohutt AT 4E E3bL fol
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2] & ZHR|JAZ= RAVLT A3 47+ A
o]atal ofofe] Hqto] ol FHTh =%
ChFigure 1A & B). A|3EH 42 gk 3he
RAVLT?} .17¢]3 RCFT7} .18°]%ith.

AR g3t fFosileng 72F A

(A) RAVLT

15 4 K%
MBoy OGirl

—

T1 T2 T3 T4 T5  Recall Recog

(B) RCFT
21 4 WBoy OGirl
20 | *%
19 4
18 |
Immediate recall Delayed recall
(C) RAVLT and RCFT
02 1 ®Boy OGirl
0.1 * * %
Zo
-0.1 +
-0.2

RAVLT Delayed recall RCFT Delayed recall

Figure 1. Performance for boys and girls on
RAVLT (A), RCFT (B), and RAVLT and RCFT
Delayed recall (C). Error bars indicate 1SE.

# < 05, #p < 01, B < 001

2 39E AV ESTE AT = Table 300 AA
wolek. AR &= oY 719 SHA
BEoA froataion, dAfo]l =3 et
8 ol Asshe A4S Yepiith

RAVLT2} RCFT2| dAt 5|

RAVLTS} RCFTY A A3A W57 2459
ololx, A3} dAgo] AR =HWel, A
AL ER7E ARA SRR v
ANOVAEZ 3810t o] e fold)

ow, F(1, 539) = 10.75, p = .001,
A A x A R FEAge)
o 8lA] #9kaL, F(, 539) = 0.03, p = 869,
e x Ay FEAgol RIS 2k,
E(@8, 539) = 0.64, p = 745, ¥ x AA} FF/
x A#H A5 Fgo] FosiA] Zshtl, EE,
539) = 143, p = .183. 1B B & ofo}r} o}
Be} slede] AR
RCFT Q17bel| #AIglo] dg Aoz ey
13]—(Figure 10).

2n7a7|e dAPt ojxle I

RCFTS] B12]7] Al A7t 49
S¥om, F(1, 539) = 653, p = .011, %}4]
O A8} tHTable 2 ). o83 A7} 7]
Aol Azl mREe S AHE7] 93]
A N7 ) W2 Baaer] A8 J

7b el AEd dA¥ol ﬁatﬁ_‘d‘ﬂ
ANCOVAES Folgitt. 235 Hd FHl
|

glo] e BAol Ael el wo}%
Sk RavLTS] A2 A5} RaFTe] A
CRE PRI ICIE B P R ERAE ESERSEEY

w2 B9 Felt AR feldd of
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g 0t 79752l gxt

Table 3
Performance on RAVLT and RCFT for Each Age Group
Age (years)
7 8 9 10 11 12 13 14 15 F n
RAVLT
431 521 540 592 671 620 643 722 693
Trial 1 M 14.00 17
027 024 028 022 027 025 024 021 025
SE
649 747 773 843 907 893 869 950 9.8
Trial 2 M 9.71 12
. 033 030 035 027 034 031 030 027 032
7.67 859 943 997 1102 1066 1077 11.21 1092
Trial 3 M 13.23 16
. 036 032 037 029 036 034 033 029 034
841 1031 1039 1156 11.69 1148 11.64 1224 1195
Ttial 4 M 14.09 17
033 030 035 027 034 031 030 027 032
SE
9.16 1077 1142 1204 1228 1221 1251 1265 1272
Trial 5 M 15.49 18
. 030 028 032 025 031 029 028 025 029
885 1033 1008 1101 1093 1121 1146 1165 11.63
Delayed recall M 8.00 .10
. 033 030 035 027 034 032 031 027 032
1321 1423 1400 1444 1437 1435 1421 1459 14.25
Delayed recognition M 6.90 .09
016 014 017 013 016 015 0I5 013 0.5
SE
RCFT
2757 2864 2930 3160 3212 3177 3288 3314 3313
Copy M 19.70 22
050 045 052 041 051 047 046 040 048
SE
1289 1616 1736 2053 20.57 2156 2226 23.16 23.15
Immediate recall M 17.16 .20
. 090 081 094 073 092 08 08 072 086
13.06 1454 1675 2013 19.65 21.16 2218 2276 22.46
Delayed recall M 18.66 21
. 088 0.8 093 072 09 08 081 071 085

Note. Means are estimated marginal ones.

RAVLT = Rey Auditory Verbal Learning Test; RCFT = Rey Complex Figure Test.

wky <001,

b mA|A
538) = 3.76, p
538) = 355, p =
o] Aol

FOFUTHRAVLT A

.053; RCFT A3
060). 12|BE Z¥Q
O H]

nAE dFS

o,

‘RAVLTS} RCFTY] Azl Mo
Az AR W
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A¥E HH Aé% Eﬂ{— S8t 1, F(Q,
s - 60,5 = 015, A x B4 57 4
AL fro 8}11 i’%i’kth F(1, 538) = 0.06, p

= 801. 1P g FHlo] FH AL o
Aol dART 719je] $-AHg == RAVLT
£2 RCFT 7t #AIglo] 4B Aoz
UHERst T

e 9

ANZE B RAVLTS RCFT EFo|A] ofo}
7h oluth SIS 9 ol @ AR
7-15419] 713F FRb A wE Wl glo]
dAE Qg Z9 27)E RAVLTZL 3
T 4 = .17, RCFT7} B 4 = 182 FAsHH
WE 2o Fol9ith. RAVLTS} RCFT 23] o
obe] $AI7} RE Aol obd L Aol A

Ffolsiart. aeg fela e Ade

BE clole] Pito] Egponz e Fil
A71eF A 2TAAR AR Hn
Aol 71el7IAkel RAVLTOI A of o}t 413k
AL oAg mle] A AFEY Aot &
Az} wbHo] A]l37H] 7] 7AA}Ql RCFT
AME ofolrt $AIgE A& oolo] fAE H
13k Mg AFEYE AR ]U]'(Mcleern et
al, 1997), ‘Fole] AU S22 43k gls
13 A== IASHA °‘LD}(Chung &
OH, 2002; Lowe et al., 2003; Ullman et al.,
1997). 28 B oy 7]ol A= ofopr} ¢
Atttk g Z2&o] 7hssiARE AlE3Hd
71 A= ofoprt A Ao M=
ge 3% A7t 2est @3 4o
TolME RAVLTOME ool ARt
RCFTIM = 27t gle Aoz Jeytt

(Kim & Kim, 2015). © @75} £ @A7e| 23}
E BUS VT Y $A7) ok
7ol4 Alste] A&ae W, RCFTOIA

ofs7]oll= ofolrt AR A7l o=
2% Ak gl Aoz vein. g
A% Al Aadr] o] Fdof &
FEe FUA VIERAA g
H 81 9 WVoyer et al, 1995). 12 EE RCFT
AN 4 $A7} obETlolR BT AL,
7] o] F AlZZTAA Y dA AI7E

Ll
o9l 71971 °*ﬂe *UM—E o] ol
Q] Z_

Eﬂ ?ﬂ—

e A }Eﬂr ibﬂ«l 7104 A8E 5
Al 5t gate AvEe Aol Zas)
o}

7]

ahill, 2009; Halpern, 2013). ‘ﬂX{ A &34
A AHEY ogAe] 71AE3] def 719

NaH ol QAT A He BE
) 8018l Fa4E AR, PAY BB
S 7ol 4 vl QAT 59 BUS

gk <l

A FAGE A4 FA= €974 771 F 9
AE 2 Al(estrogen)©] 2 o A o ¢ Ze}
T Aol e, dAdol FAIRE QA A
2EZo] Y

=
FE A FAhe o
= 4 Tﬂ Zsh=
1990). H7ZH % oA o
< A&t Ao
(Kampen & Sherwin, 1994). 471 F AFollA+=
719 F83 H F£9 3] vKhippocampus)2]
A2 HAErl o A2EZ T Sestradio)o] =&

r_{
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T W Tkt e Y w Aaske U B9 79 A 2ole doluh 18
Ao 2 UEPITHWoolley & McEwen, 1992). & A #gko] ¥R Qe FHA A=Y A7t
Ao A F HAEZ2H E(estosterone)?] @ormg FA Folko] o]z} Elggl Aol
Tt Al A FAY] FgHE AH 2 F deAe iz gnt 4ol
e Holy Wi <ojd QAFAY oA AT o B2 W /I 3ol
FYAE HA FFBE EOlK(Christiansen & T34 2= ¢ e AL ARG 7HE
Knussmann, 1987). Geschwind®} Galaburda(1985)  SthH, 1ojd 7] ZpA|dM = ofide] A
o mad Hoprle & HAEXHE $£F s AT 719 AN E AE Holrt
<& Fte] Aee Adske W Rk FElekA] e A3 #dE v a2y
of HAAA wds X9tk o ZMEE dol o] o] AMdoAEtE O AAE e
7b ofofe] Hlgl <ol Z1YEFE FEb 71 g ey dAdE AAH ARES g
T w2 B AR TIEFR e Sdnh ofd HolA oAl Foke] Abol7t o
715)e B 558 As A5ttt a%std & Frha sfrigta a3lo] whEA] A
AT EEZE Ao A9 e FXek]  JHE AAete AL ofyth o Hio oA
BEAISY I e Adlletn, FEE o] FAHET APAe Al o =& &
222 a9 wiel 5aE Zevde BRarh 2 gxFo)] Wi 71 3A At =
ok aefy olgk 2 ZI} 7d7l% 4 the JMIE sbseith ey o] sHdo]
sk o= = ARAor BAEAE of  ZdHE uste 2o o4l s)e] $AE <
2 BEZgsitt. S A (intentional) 719 A B ol +AHA
3784 Jgr dE2Ao2E gty BAW  (incidental) 719 TAJHE BmE b gt
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