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Purpose: This study aimed to investigate whether a working memory based cognitive-
communication intervention promotes near and far transfer effects and changes.

Methods: The subjects who participated in the study were subjective cognitive decline
(SCD) and normal older adults aged 65 to 74 years. They were classified into SCD
intervention group (12), SCD non-intervention group (14), and normal control group (13).
The intervention program was administered twice a week for a total of 10 sessions.
Results: First, a near transfer effect in the working memory and lexical semantics was
observed. This demonstrates that enhanced working memory resulting from intervention
had positive effects on cognition and communication, suggesting that impaired working
memory and lexical production abilities may be improved in individuals with SCD through
the intervention. Second, the intervention improved attention and executive function in
the cognitive domain and significantly changed pragmatic language in the communicative
domain. This suggests that working memory is associated with attention and executive
function and that an improvement in working memory also extends to non-intervened
areas. The far transfer effect on pragmatic language is a particularly important finding, as
it indicates a link between communication function and quality of life.

Conclusions: This study examined the effectiveness of working memory based cognitive-
communication intervention in various cognitive and communicative domains. The results
show the intervention produced near and far transfer effects, which may serve as evidence-
based data for the use of cognitive-communication intervention in SCD.
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. M2 L% B, MCI Ado] ARl HEshE X AAlA B4

wFo] et S A4 wolah Es] YHNE AAR A

ZF324 01Z] AdKsubjective cognitive decline: SCD)# F3 7l Aete BHeteAlE mefslof ohe, A7) W AEASA B
Hog oA 7|59 ad APAR A7 Aeshy Faopy B AR B S SIHRami et al, 2014).

A} ol7] 229 Hol AFElZ oJu]sttiNeto & Nitrini, 2016) FFHE QIA] FAMIC == SCDYF A =92 HEsH] of

SCDS] Q1A Ao Tt ATAQl AV} B55ly| ujEo|] & AU 7 HAd AT AL o Aot A SCD

7} 2o Bl AAer ApElo] ot TpgelA et % AREAR) 9, A9l 5, 7194 B AofellA 8 mQlat Aol

g 4R FEV|E gty Iy SCD7F g&sto|Hd
2|w(Alzheimer’'s dementia)4t ZEAA| AN (mild cognitive
impairment: MCI) 5 X174 Zgloz WA= 7FsA40] A7
=HA SCD TAIMS 271 HE 4 SA7F =0 itk
Jessen 5(2014)2 SCDE Adsl= W4 7|F0F o F 7}
AE AASEAE 3A, aldo] Hls| Q1A 7]5o] AstE= As
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£ Ho|(Polcher et al., 2017), o13-2Ju] 4L G4t =2l
Hot o @ vptEA gaste Ao A StiKoppara
et al,, 2015). &3 & e 7ol 24 ool 0= Aozt
ot ouly do] FAAol= Aolg Hltkes AvEdE ot
(Nikolai et al., 2018). 9Ju|& do] 4L dfuKhippocampus)
9] 715 Aolete AWE7] fiEo] dIH F840] F Fgoltt
(Klencklen et al., 2017).

o|g} Zo] QIX|-9AtAE FGoA SCDL A 9l 7k A
o7t WHAEHA FHTole SCD tide A AF=E% Tttt
AP St SCD =01 o= Q1A SAE AA6ISE o
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AOX|ZHA(H32H H4AS)

A ES EFRE QA 7|50] FHTE d7=0] e iy
AtHBarnes et al., 2013; Cohen-Mansfield et al., 2015;
Kwok et al., 2013; Lopez-Higes et al., 2018). €3] 7ids}
(conceptualization)2t 719 IA|9] gd +FH2 4L 37}
A fAERE, o] 22 Fo] JrtaBoIAE T ITHKwok
et al., 2013; Lopez-Higes et al., 2018). SCD w=2lojA <QIA]
283} QA A5 ZEIHAS AAISISE o To] 7|93 H37)
oA FFE EYoH(Tsai et al., 2008), AHIEE ofjE2|A 0]
Ag G/ A FA = ZAA7|97 71 gt 1 Q14
o] A= JYTHON et al., 2018).

o4z SCDE WeE QIA-YAAE FAE AAlSH
3IE AFT A5 EF dHoloh uirRE FA  SChY A
ShE of3]-oju] AbZo] ERIE|GIoH, YAH &IFH 27| R
o] IR} 27] o] FAHAHQ] FFE mFt= Bt 8l
THChoi, 2021). o5& SCDY Astd orkig 3ol SAS
B 288 5 SlS2 AAslke Aol

SHd, QIR 519 I FAF7AL W|How HRE A
stal 2APel: 71s= ob QAkAET] AdE/de] =Tk Baddeley
(2012)= 39 HA7], A4 J7E, & 129 dAASTI= o]
Foi7l A7 mdS A ST 449 519 AAES A=
AeAgsl Azt 9 A ow Qe FHE JAE ARt
A3} A71Y &5 o|2o] wEH, AYrY &2 HYE
o] qlo] YAHog sty A 4= Sl HHO go] At
o] JtHJust & Carpenter, 1992). W=t 2471y &aFo] T4
St AT 4= Q= o] FHI o] EolEA Hol Aol o]
sf 9 #F o] BAHHR dFS 71K Mattay et al,
2000). 3k Qs Fd(neuron)o] 5t U7t FAEHA
29719 Yok AAF0)Y(prefrontal cortex)@t S A4y
Al(nigrostriatal) AA7F A=Y, o= ZA7Y L=
S U]AtHDennis & Cabeza, 2011; Engle et al., 1999;
Grossman et al., 2002; Kirova et al.,, 2015; Mari¢ & Defer,
2003; Olesen et al., 2004).

247191 F4 olsfEl S AvE dto] BEW APl =2
5 47197 2 olsigo] ashe, #9719 582 S5k
IA7F B olafgE d&sk= ®elo] =71k gtk Hwang, 2014).
T4Z olsfishr] foliMe A4 FRE dAFoE AAsiar 2
2ot s2o] WQashy] m&o|tiCaplan & Waters, 1999;
Daneman & Merikle, 1996). °]2|st AT/ 4 5o ¥
Az gANAE e, &2 FAMdo]l W B¢ A7
S| wet & A7 30 o Z AJolE ERItHJung, 2015).

Qo] #3 SFHAE 4719 JTo| FR5} ©ol %
A2 E AL el AAE ou] E 54 Hof| WA et
W2 ©olE AbESfof Sl TAlolt). o o9, AvkHel By

4 58, AA71Y 5 tIE AR JYo] EfHow 2giitt
(Kim, 2016; Unsworth et al., 2011). £3] Wol& ALESH= &
Alo] =2 Tolg E&Pal ojn] AREdE ©olE AAlske I
oA ZA7|o] FA L3t FRPIKE 3kE olgfstal A
ot YA E 7190l JFE HIFITHZoh et al., 2007).
Tk & oY Aol AEE/] ojRojzl W WelE, TAE

oo

|
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Agstar AEshe o] AfFow W) ol H37|s
G719 g8sto] A9 TE HYHHSH: S0 2R
&= ol gHA A/gstA Hrh
471 @ 27w A7 Aol Atk k3l Qls 27
90| AstEd HAE simshs Al YUE olsfishe H|
o A|7to] ofjElth(Zabrucky & Moore, 1994). WA of
A} &A1 8Fo] S5 7] BEA0] w1 FA 9=
FtHNoh & Moon, 2021: Richmond et al., 2011). FE3t 27|
of WeF AP71Y &5F ol H=EH, A7 S A
o7] oo #719] o] A7 F= o A=o] wet &
3} Ao| gt McCutchen, 1996).

G719 1A E AtaEl 7|27t He dYlE, S &
EIOHAS IS wf wr=A] wEsfop & Q4o|tt ol
Richmond $(2011)2 Baddely9] 719 ZAlE 7|22 3}

Mo we

do @ 19
&5
rl

Axjol v Felz AP Qe mPL 433 2 T ¥ ARo]
A9 92 AN, Tol APl B A FYst

2t
Hol ol HdolE ARESEAY 28)7|(subtract-2) & T
APsid=], I AL golFH AAE A4 28 Wl
FALE ol WH4]olot

Cogmed 24719 &&l(Vermeij et al., 2015} 127§9] F-of
9 H|to] 27| A7 2EE & ZaOos Yy

5ol Ehdr. o] IAES ARl AAE =Y HAY &ME
SWske I, =S AAATIAY T widsie Aoz A
BTt Novick 5(2014) A Aol AAE SApe} vt 2
o] dA oARE WASk= n-back, THolE B ek 4
A ol & &5 AEE & 7 259 WAE Atk &5 F
<9 IS AREste] AG71e AT Ahnt Choi(2013)
7 JQket AA71Y] At 22O & 3EAE AR S AA
g 2o & 9 v dolE s, 3~401E]
T =1L U o] ssl], AlAE dolE MFetst] skt
7l @Az e

oje} o] 7|E9 TA ZREFdME A7 S+

Atk HHEH o s IAE AR FAlO A== 715t
2ok Hhalo] tiiRo|th olZdt & IAIEE vHEHos &/
7% A7 &Fo] FHEH, ARl A E QiAE I
©029] Ho| gy} Yepdtial R U1HHBrehmer et al., 2012;
Harrison et al., 2013).

2 dfolde AY71Y IAE 7R ofF-9n] AEE &
B2 3 QAA-AATE FAHE SCD klloA AAlste] £4o] E
HHo] I gRIstaA sigitt. 20| adk= A HEe: #
ARE Yol EAsls B, B AFoAE FY71Y93 0fF-
ou] A& F9o] gttt dxo] A FA Al HHE HA

o



7], SH8<lof7} EehErh

FAH ATEAE Thedt 2

2, 4719 7)ol QUA-oAE B 2o] KA
719, olg)-2lu] 5B Hol=7

7, 2719 7o) QIA-eAE AL Do) ATl
¥, X2, Ja7)s, do] ols] @ %, 5180} 5)E Hol
wh

1. Ao

o] At A=Aty 82193 (Institutional
Review Board: IRB)ZHEH ARHSAE B8R & AAIEITHNo.
HUGSAUD461850). Aol Zofdt tidAh= 1t 64~754 SCD
9 34 Q1 3990l8ith o] F FAoll Fofdk SCD =912 12
o, A ZostA] &2 SCD =912 149, A =912 139o]
Atk SCD kX19] Ad 7]&2 Lee $5(2017)F Kwok 5(2013)
9] Aol AAZE 7120l ZASIT (3= ol gAlds= &
A{Korean-Mini Mental State Examination: K-MMSE, Kang,
2006) AgollM AT wEpzo] A HEol &oka, (23
o 91983 F=F(Korean version of the Short Form of
Geriatric Depression Scale: SGDS-K, Cho et al.,, 1999) &
71 84 mgte g & Aol glom, 374 IA Aot A&
(The Subjective Cognitive Decline Questionnaire: SCD-Q,
Rami et al.,, 201414 74 olo] &3t (HAFTE E= F
ATbA o] gla, A HE Axt A1zt o] EA7F 9
ot Baslon, (GuSse] 74 ootk &3 (D)L 6
N ool QAA E= AT THE A= Aol glth

Table 1. Demographic and neuropsychological characteristics of
subjects

Characteristi sl bt RE
aracteristic (2=12) (2=14) (2=13) p

67.08 68.64 68.23

Age (years (2.21) (2.85) (2.71) 305

Gender (M: F) 1:3 1:13 5:8 153

Education 11.33 9.93 12.31 054

level (years) (12.84) (1.69) (2.81) :

i 2.58 2.86 1.54

SGDSK (1.38) (1.17) (3.29) 266
27.08 27.14 27.92

K-MMSE ( .90) (.99 ( 1.50) 131
9.58 10.21 2.23

SCD-Q ( 2.54) ( 2.94) (209 001

Note. SCD-I=subjective cognitive disorder-intervention; SCD-C=
subjective cognitive disorder-control; NC=normal control; SGDS-
K=Korean version of the Short Form of Geriatric Depression Scale;
K-MMSE=Korean-Mini Mental State Examination; SCD-Q=The
Subjective Cognitive Decline Questionnaire.

FUH QR Kol w=QIof RU7| Tk AR-AMAE SH =t

A 9 AE 71Ee ot 2o (DK-MMSES] 343
Zol wet 16%ile oldol®, (2)SGDS-KOlAl 8% mgto]x,
(3)SCD-Q #=7t 74 winte]l &3ie}. (HAFeHY Falaka] e
o] glor], GAAT 7 A EI Ut (OaseEe] 74
gold, (N2 670E ool A Ex AasH BE AR
ddo] glot. ddrEe AF-eAIsH 3 Ak e 544
4 ZAik= Table 190 AASHA

2. AMES

1) 20| St It

AA719% B7IsH] fIste] Ftojet HlFto] TAIE ARESISIH:
To] ZY719L JAA-YAAZA o] FHHAKBrief Cognitive
Communication Disorders: BCCD, Lee et al., 2021)¥ 319
FEQ Fo] A7 A = A& 4UE AsAA
(Korean Wechsler Adult Intelligence Scale-IV: K-WAIS-IV,
Hwang et al., 2012)9] &FAKR] <2 £ FAE ARSI H
Tol 24719 BCCD2 st9] =l HlFto] 24719 ZA9t
91 7]9of AAHElderly Memory Disorder Scale: EMS,
Choi, 2006)9] st T2l A7t & wetshr|of AR welst
7] ZAE AHgsHT

o12]-9m| AFE2 To] {4, diwelEY, offl I E
Qlo® uro] B7SISIH: ©ol §3/3& BCCDY 9juf3 9
24 do] 3 TAE ARESIGitE diHolEH 7] Il T
HAE olFd7] AA ©EF(Korea version-Boston Naming
Test-15: K-BNT-15, Kim & Kim, 2013)}& £-85t3ict. viA|g}
o= of3] sl 9 AJ2 BCCDY ofY 3H5Ql s 9 Al =
Aot MEAAAEAA 23HSeoul Neuropsychological Battery
2nd edition: SNSB-1I, Kang et al., 2012)9] 3%} ZHAIRI =91
£ AMEAofsksAAKSeoul Verbal Learning Test-Elderly’s version:

SVLT-F)& AR&39ict.

(oo

2) |H0| 51t Bt

QX oL Zojd, AAZY, AWIson Lol B

I B BOCDY S9] 9% TSt e A 9 2
o Zol8 IS Agigon], AL AF 1) IS
ASSHAT. AW A @ A e £7 94 A
st

NAF Fo EFF BOCD 1 A FJHS ARg3lo] ol E
@, o] B 271, BRgYlelE ol BBl olsfele Blg
Qlojel 474 olal, EHL wo] oot &7 FHo| Eg, Y

3. AsaA

1) M 20 S=2| M=

34 ol THol 58 olfl B=(Cho, 2003 A
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AOX|ZHA(H32H H4AS)

Table 2. Domains and tools for evaluation

Domain Subdomain Tool
Near transfer
BCCD,
Working memory Verbal K-WAIS-V
Nonverbal BCCD, EMS
Word fluency BCCD
Lexical-semantics ~ Naming K-BNT-15

Recall & Recognition BCCD, SVLT-E

Far transfer

Attention BCCD
Cognitive Visuoperception BCCD

Executive function BCCD

Comprehension BCCD

Expression BCCD
Communicative

Reading & Writing BCCD

Discourse production BCCD

Note. BCCD=brief cognitive communication disorders; K-WAIS-IV=
Korean Wechsler Adult Intelligence Scale-IV; EMS=Elderly Memory
Disorder Scale; K-BNT-15=Korea version-Boston Naming Test-15;
SVLT-E=Seoul Verbal Learning Test-Elderly’s version.

of A=, o] a8 off] 5=l A% B SE°1 ©
o] % wo] Zo|7}t 1~3379] ol 1,6241E Aoz AEs
Aot 1 & ofn] wEe A L«Iiv“‘ﬂ ==
400709} Hols At of dolg2 d7Ie 4071 A
off H&ate] FEEHA == opglon, 7 %E | 2ok "ols
9 A 49 25 I &4 o] HEE SUMESE ek
CHTable 3). #9] o= 2~622 £9] 7a 19 232 27148 &
1070 wgo= Aetadtt. 559 v% Wot & )
B sdotA HiAeRoH, & = v AR EolueS ot

it

. Bk o] et ol ol7] Sistel wole] A4
£ BeSATY. & A%} S THEoN AulEe] £o02

SAS}SIAH. Eoe‘?} oA 25 XL ofF M7 FEHA
RLF HiF|sto] HFHoZ 10749 FFo] 1T ol =
& A= Appendix 191 AAGIGH. SA40 AHE 2R DA=
22 37] 75point, ¥ 7HE 200%= ARFetoH, A48A] S
Holl 29 AA| o7t HiAE=E it A ©Aof gt
dAl= Appendix 20 AAIHATH

Table 3. Ratio of articulation place of fist syllable and number of
phoneme

Phoneme Bilabia Alveolar Palatal Velar Glottal Vowel Total

1 1 1 1 1 0 1 5

2 5 7 4 5 2 4 27
3 1 3 1 1 0 2 8
Total 7 11 6 7 2 7 40

74

2) 3N D2EEO M8

SCDE THH WA 5 A Yot x9S WIes 5
A ZRESZ A8Ioth S A ddYE g 3)7] 40
B AFstgion, Ao 2314 F 103715 HEsigith B
ol 2z 7B ABSHAL, A E AR SUAY B
8Hol= A9 2 A4S A EEFh B9, 154 %01
AAE 7§ dololl thgt ofshE 571 ffsto] 2~30149] &S
| Azt Z 37l 3942 3599 HAppendix 3).
1A= dolg 1 JUE ot doke 9ARE, A7A7F Al
Aotk @olE ASHE 71K 1 Ao A met deles
silrt. AR BE-7A-2EE S A 78“?— At -
7HA-3Hf olgk= H}gg FEstlon, of RS2 HF ont

SOoE A3

n°l' ru{m o rlrl Hu:

_:

2L Holg 1 v MR Wkt BAZ, A7t A
A Bl ASRE B T Wz WokES sk o

Sol, AL YIS AU H AL -
PR Wik g

AL Tl X JhbteoR ApEste] Yok @Az,
P AN SojE T B F 21 tolel A 8L T
02 iR MSSES Seint ATAPE GRrH- B
S AT A4S AA-FL-E olek HHSE PO 715D

1T L0 v

ue B 0 o Mu} = a0 A oe
Holo] 3§42 Aslel 25 volre b 9IRS =
st 24 @A AT IolE QNee BY A% Azdom
24 9AIE AL ol wet Qs S,

3) B & $ 4 Wt
A F 298 Wi BE e o AN

2 3 z&z—— A7) 8 AL B,
ol A BAE AxjEsc
SCD HIEAIE % B4 5%94 AR 9 AT FAE o 5% 3
Ao AEsint WA 283 BN dfaz AYsige
o, o 1A% A 2859t

4. Zuxz|

SCD ¥4+ € dzx, B4 BAEY 8 40 digk 54
A AFE Yall SPSS 25.0 T2 TS 0|85} °‘°—Er/ﬂ'-“ir/>1(one-
way ANOVA)Z 7olAl AX(chi-square test)S AAISHATE,
ERF A 20l SCD FAEY QA E QAT oA
FolRt Ak QleAl ERlsk] flste] tiE#E -7 (paired
two-samples #test)s AAISIATE. T3 FA 717 L3 A
7ol AAsAE W Al Aee] ARQF AT FHolA Fogt
Apol7h Ql=A] Yol 7] Ysto] JYPRARAS AAEHTh

F

W

ofs
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1. 20| &1

L

Ol!

1) SCD SMzo M © - = £l HlW

4705} ojg-2ln] 4k S WA fste] T

T ALE 24 A 52 o] Hwslant 44 A, mE
719

i

Xﬂoﬂ/ﬂ Yo FIHAIL 7o FA7(=-1.982, p<.05), &
o F48(=-3.979, pC.01), oI5 3 H AA(=-2.936, p<.01)
oA frofet a¥E UERItHTable 4).

Table 4. Comparison of pre—post performance in SCD intervention
group: Near effect

Category M(sD) # P
Pre 26.08 (4.91)
Verbal -1.982 <05
Working Post  29.58 (3.65)
memory Pre 14.00 (2.73)
Nonverbal -.887 385
Post  14.92 (2.31)
Pre  14.25 (1.82)
}’f’ord -3.979 <01
uency Post  18.17 (2.89)
N Pre 12.25 (1.82)
Lex1cal. Naming -1.680  .107
semantics Post  13.33 (1.30)
Recognition  pgt 53.75 (7.07) . .

2) F 7 3

A Ak 7F AT Zgeo] jol2 Yol A} tho] A
(729.329, p(.01), ©13] 3 2 AQI(/=9.781, p(.01)oA B4
o= Qo5 2}o|& HYrHTable 5).

0°I'
E
o;:. El

Table 5. Comparison of post performance in three groups: Near
effect

Category SS df  MS F
Working Verbal 103.591 2 51.795 2.821
memory Nonverbal 26981 2 13.490 2.470
Word fluency 216758 2 108379 9.329"
Lexical- Naming 9.115 2 4.558 1.521
semantics
Recall &

" 1294.483 2 647.241 9.781™
Recognition

“p<.01, 7 p(.001

A gee] AR AT SR ol lma Ak, 7ol A

7194(#£8.027, p<.01), &ol F44(F=14.682, p<.001), HHolE

71(/=3.437, p<05), 3] 34 E AA(#=8.931, p.01)A
L5t AJol= HYrHTable 6).

FUH QR Kol w=QIof RU7| Tk AR-AMAE SH =t

Table 6. Comparison of pre-post performance differences in
three groups: Near effect

Category SS df MS F
Working ~ Verbal 111264 2 55632 8027
memory Nonverbal 5750 2 2.875 723

Word fluency 126.431 2 63.216 14.682"
Lexical- Naming 9.135 2 4567 3.437
e Ezgignﬁion 585302 2 292651 8.931

pK.05, “pC01, T pC.001

2. HO| &

1) SCD &Mz &M ™ - T 3

FA =2 digt Yol &3E ERIsH] Hst] SCD &
Aol SA A - FPGS AXY JALEOE Lro] FAs)
ek 1 2T BE oA FA Fofl o] AL, &
5] FOyE(=-2.382, p<.05), HH75(=-3.023, p<.01), 2H&A
o}(=-3.370, p(.01) Al B9 BAALE [OfFt AJolg HATt
(Table 7).

]
=
£l

Table 7. Comparison of pre-post performance in SCD intervention
group: Far effect

Category M (SD) t 2
Pre 3.25 (.75
Attention -2.382 <05
Post  3.83 ( .39)
Pre  1.25(.75)
Cognitive Visuoperception -1.265 .219

Post  1.58 ( .51)

Pre 342 (.67)
Executive functio -3.023 <01
Post  4.00 ( .00)

Pre 7.67 (.78)
Comprehension -1.483 .152
Post  8.00 ( .00)

Pre 350 (1.00)

E . -1.732 .097
o epression Post 400 (00
Communicative P 3.75 ( .45)
, re . .
Resitc'hng & -484 633
Writing Post  3.83 (.39)
. Pre  4.88 (2.22)
Dlscour§e -3.370 <01
production Post  7.57 (1.66)

Kl

2) EEt 7h 28

Al A AR 9 olg wlwet A3l F202(/£9.509,
pC001), FY71%5(/=5.144, p<.05), Sh&10I(/=11.821, p<. 01)
oA BAKHOZ {35t ZJolE HYTHTable 8).

Al A AR - AR 8 ZjolE Hlwet A}, 3Hgdo]
(7229774, pC01)RIA BARCE |t Aol HGom, ol
9] FIEIAE Fet Aol7h glgitKTable 9).

o

H H|

=
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Table 8. Comparison of post performance in three groups: Far
effect

Category S df MS P
Attention 10495 2 5247 9.509"
Cognitive Visuoperception ~ .168 2 084 315
fjjf;jﬁf 4747 2 2374 5044

Comprehension  2.786 2 1.393 2.132

Expression 4104 2 2052 2537

Communicative Reading &

Writing 055 2 027 174

Discourse
production

78322 2 39.161 11.8217

"p<.05, " pC.001

Table 9. Comparison of pre-post performance differences in three
groups: Far effect

Category SS  df MS F
Attention 3591 2 1.795 2.101

Cognitive Visuoperception 1.465 2 733 1.982
Executive function 2.821 2 1.411 1.610
Comprehension 1.179 2 590 655
Expression 1.667 2 833 450
Reading &

Communicative Writing 300 2 180 1.170
Discourse 50547 2 29774 9.455”
production

“pK.01

V. =0 U 7=
2 QP SCD =91S RO & Hslel A 9Ix-ot
A% 22730] A % AAE JoolH Ho] AU Mol
A Augit #a kol the 2
A, SCD Bz 34 3o 914
oA segelo] WStk B8] ol A7, ol A, of
3 519 % AIoIA feld o] mIE Bk &)
AWls, sh8elol 4| Bk ohigld Feolglont 34 1
- FolN o Aol w ok Heslele
AA-GAIAE B4 Zeae] F84 QA At kolofA YA

=
QItHKundu et al., 2013; Richmond et al., 2011). ¥ ZAi=
24719 474 SCD 2 A 19 AA-AtAT Fho] amzt
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Holgte APAFete AX3cHLee, 2021, 2022b, 2022c;
Matysiak et al., 2019; Zinke et al., 2014).

E35] B0} AA7oM= S A - Tofl {2t JolE Hol
A g vhd, Fro} ZJF7|dolH= folgt S At ekt
ol & FA ZREZo] FE FoiE ARSI ojFE =1 UE
sk= el o 7|QUsttt. Baddeley®t Hitch(1974)2] 24719
o] ofstH, 27|92 YEE= AR wEt o] A7
Hl7to] 23710 & vhdrh o] 47|92 Aoy HEE UA|
Aoz Asto] Agstal, v A7 AIAE Ee F7H
BEE At webs R ERE dgE o] JE7L A
Tol A7 FIE Wl FFE = € 5 Ak &
g Z7190] ¢lo] o FHYeHA FEith=s A= Ho
ZtHKavé & Sapir-Yogev, 2020; Koppara et al., 2015;
Noh & Moon, 2021; Zoh et al., 2007).

A, AA 99 F F9g FJP7lsolM SAHLE Fo%
HHo] BIPE Ue ol A7 SA7F 993 JA7s
< WAk o7 A+ETE YA|ohHs ZATo|thBrehmer et
al., 2012; Klingberg, 2010; Salminen et al., 2012; Zinke et
al., 2014). A=} 2 O E A= FASHHA B3t A=oRt
FYE 7I2cle sEolx, &E Y82 F Ul o9 HEE
BAlOl Aok H Bofgith Exel dE A=E FAIGHHA &
Aol £ =S GAFCR 75t 2ESks sEo] E4glE
A AR AY71Y &2 BeFoE AT 4 ok wEhA
SO A7 FPHow 28, s sEo] Tt 5t
o] 58 FIA7I=H 710git) ol £ 49 FAE <5
g FA7Y 5Eo| FoHo|= FAHH o= g3t Aol I

2 Fe= JAW715Y FE Ft ¥FE HH ko)
2 Q% 9A HZE S5Z(cognitive reserve: CR)Y Zdh= 3
F715, o3-9v] 58 5% A AFHHOosterhuis et al.,
sty @Ysts HS At
9 Q3 58 (Lezak, 1982)0=,
2471 S3F3 Aol ETHMcCabe et al., 2010). Yel7}
E55 AEQ AA AP o] HojR=H|, E5 AA|, F
719, A A &=7F AspEtKSalthouse, 1996). o]fgt
EAQ Aol £ A9 A B0 7o AoE T
Hr

AR, AR FY F BRERdojolA fogt AlelE HH
o] Z-Z AL SRERIo)7t ERITtY] YAt AoARgolA dad
?l 84(Kim et al, 2018)2H= Aol 53 wiofct. AJuf 2
A =19 o] SRS vt Aol =Y, 38 2E
oA Het 7219 X7t 7P A et ES SR80y
9 ABE 1ol Aol =8k=dl, BhERloirt |JE 5 YA
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Qlojo] sigshs e HEF ©I BAA BF S Bt U
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dst7] flste] #G71Ye] Befgit). o|F HA7s= Sof A=
ARE FZR5H Aty oz RUESTKFerstl et al., 2005).
oj2|gt E3AQl B0 mojsl= A 7150l HEEHO|AY
AW G3kE ofdfol=t]| oj2leZ ZFTHChoi, 2014). H3t
£ AEste P ol9k fARITE ARE 714 duE A
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THShin, 2017; Yoon & Yoon, 2015). St w5p/} Aggd-=
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Gold, 1993; Hasher & Zacks, 1988; Juncos-Rabadan et al.,
2005).

o|Ad HBE olsfistal 4kEsly] YsiAle o1F-my ARE
Hl2A gMstHA oulE - FAE R SHIE s Aokt
QIA| Apglo] SFE|ofof FtHGabig, 2008). 4 welof HIs]
SCD#2 #7197t T3} 589 Aol © FHslthKim &
Sung, 2014; Lee, 2022a). £ A7to] ofst SCDZ2] EsoA
Aol Bt et A2 #AG7|dn} @8} 719 e dASe
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Appendix 3. Examples of one session
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