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Abstract

Objective: To explore how unitization encoding influence the associative memory and item mem-
ory performance in older adults. Methods: A 2 x 2 mixed experimental design was conducted in the
present experiment. Forty-one elders over 60 years old were divided into two groups: using coding
strategy and not using coding strategy. The present experiment used the association recognition
paradigm to explore the effect of unitization coding on associative memory and item memory in
elders by using pictures and sounds from different modalities as experiment materials. Results: Re-
gardless of item recognition or associative recognition, the recognition accuracy of the older
adults with the unitization encoding strategy was higher than that without the unitization encod-
ing strategy. The item recognition accuracy of the older adults is higher than that of the associative
recognition. The item recognition accuracy of the elders for the pictuers-pictuers pairs, is higher
than that for the sounds-pictures pairs. Under the condition of unitization encoding, for the pictu-
ers-pictuers pairs, the item recognition accuracy of the elders is higher than the associative recog-
nition accuracy. Conclusion: The unitization encoding strategy improved both associative memory
and item memory in the older adults, regardless of item pairs are from cross-modality or the same
modality.
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1. 51§

HTIAEIEA, ZBHENPEMICIZRIM S KAERFRE ERER, HZ2FE A2 2B WAAERA
Fgt, RN —EIZDIREER GG, N —LThRENI R . BEALRW], Z4E NIRRT
1Z.(semantic memory) & 7131 W3 IS 2= 5 T2 NI StIC 12 (episodic memory) #8717 U 2R 30 H: B
BRI R (Spencer & Raz, 1995), el &bEEF S 3G K, 1550012 BB CAZ R I H L W R 1
TR, XEFRONZE AN ERSS iC 1235 4% (Chalfonte & Johnson, 1996; Naveh-Benjamin, 2000; Na-
veh-Benjamin, Hussain, Guez, & Baron, 2003; #&&FH, ##H 5, BFE, 8%, 2019). KEXRAEA
% (Naveh-Benjamin, Hussain, Guez, & Baron, 2003). *i#%}(Naveh-Benjamin, 2000). HiF] - JE & XF
(Naveh-Benjamin, 2000). #.i7] - F4& %} (Naveh-Benjamin, 2000), LA X %5 8] - 4 & %} (Old & Naveh-Benjamin,
2008)55 HIWF FL I R I 1 & 4E NHIBREGE 1L A2 45140 -

Naveh-Benjamin (2000)Bc&s it , BHE ARG BACIZ6e /1 B2l TARA e gm gt
FEHXT I H 2 (B IR LS BE 1, DA AESRBUS FE Fp o X SRR A I HR IR 0 R 5 33500 - it — 2D IO L R B
ZAE NR G52 NIEE E S AR T A OGN T, BPE 4R AR/ | b fT FH DG &5 4 0 SR 5 B
120 QAN A AHE HH — Sy BLAAR 00 G A 22 SR (191 g P AN I H 34T — A 4 fid) ik BE A% S ARAT T AR B
#5110 1Z.(Naveh-Benjamin et al., 2007; Ahmad et al., 2015; Zheng, Li, Xiao, Ren, & He, 2016). iX#iBH, ZEN
FIERESICAZ A0 0, A PT REiE I BEAT SRS T S M S 1 A AE g I I 48 -5 228 K F 9 i SR LU i3 22
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ENMIBREE AN, 0 N H RIS R T8 2 U8

— A Y e — Bl AT DAAE a2 A NBRAS 1012 S ) g i S & (Eichenbaum et al., 2007; Diana et al.,
2007; Ahmad & Hockley, 2014), —{A&4k(unitization) (tH 1L HE4) 245K P A B2 AN B8 AT H B4 il — .
HAR 1) BT (unit) (1 2 (Graf & Schacter, 1989; JdfH, 2245, MK, 2015; XIFZ%E, TR, FEE,
2019) . HR4E — AL IHE BRI J7 18], BT LUKRiZ 4 65 50 73 o B BT B — 44 AT 3 TR B — 44k (Tibon
etal., 2014; Tibon, Gronau, & Levy, 2017). RE ALK T — KI5 G, X8 FIERB IR T —
XPIUH N TN — W RAE 528l W WO 00 H A S e BT, ansil H 2 (R 3E SOM G, B il i H 2
W5 I TE L A2 (] — A TE IR . AR, R I MR i S — AN AR R AE, 4 A R EAE SR
I 2 E B, BT REBE AR RAE, IR0 T S 2R NS e 125405 & KA 12 1

VP2 T CAUE, — R gn AR SE A8 05 (2t SR MR IR A BN, (RN T — b gt SR mg Xt
g ic iz rh I B FN I sgm, AMUEEE AT, T H AR B gsie. BRTEEA MM, —LeHt
REFF A giD “ RAZ37 M L (benefits-only) (Hockley & Cristi, 1996; Parks & Yonelinas, 2015),
RN A H T 145 G A 7056 00 JEAT Gm A 1 Sk b 58 i), TR L — A A G A S s 1 E TG 485 PO 1) [ B
HAL XS H FINRS = £ . Hockley Al Cristi (1996)3i 3 £ 4m A I B 5 A [ (45 2R3 il — &4k
SRt AR, ISR A MR B 45 AR I H A AN [ R . 45 SR, s eSS 15 B M g i AH
b s A I H A5 R gD 2 (i R E 5 FRA G, 10 T I H PN OGRS R A I 35 22 R (Hockley &
Cristi, 1996). Parks /1 Yonelinas (2015)fH/F Fu &8 RIFIFESCRE “ RARZ a7 B A AT 8 S e
NCECHE ) TR T R — A RIS AR R, R — R GRS BE iT DR RS B, (AT T H
1272 AT AT 5 (Parks & Yonelinas, 2015). T 53— S0 55 3 W S FF “USC P47 (benefits and costs) W
A{(Ahmad & Hockley, 2014; Murray & Kensinger, 2012; Pilgrim, Murray, & Donaldson, 2012). Al 1IA £ {8
AR S ms, B ol 4 58 2 i B SRR N BB A b, AT 3 B NI H b 33 = 5508
AR, DR A ol G AL 5% B 7 1 4 T 4 1 2 1) IR IR AR T E R 12 I R B AR 1. Murray Al
Kensinger (2012)8F5T 1 18 46 F1— AR A0 g o B S5 10 A2 AN I B A2 s m, - 45 SR R I — A b 2 A4 R 1)
B4 FRA ST T AE— A St 264 R, T T30 B F AR U6 IE LR A & (Murray & Kensinger, 2012). iX—
485 UL — A g AS (k1 I FRUMEAE I E Bl Xk, Tibon 55 A (2017) W\ — 4k g i i B 45
FEAFNIR H FEA AR A — AR B 5w 4+ i A2 (Tibon, Gronau, & Levy, 2017), 1 H—44k 4 i 5 Bk 45
RN H BN BAS [F] 520 7] G5 SEIR PRI PR A OC . S SKIRARLZ [AIA B A R BRI, B AE — 1k
A i T s 5 2245 P B 22 (A0 BE VR OR TR B — AR A SR AE, 145100 B Jm A RAS I S b, T BB 2 7
WSR3 S AT H PR RGGT)  F TTAAR TR AR S AP AE — i ORI, — AR A gm A N T 7 254 2
PN N BEIR R, TR 1S — R gm AL 7 (e i R 510 12 G i R R AN IR 5 000 B e A2 k8. B2 Ahmad
HiT Hockley (2014)5K H A B (B RE A B 7778 s A 59) A TE 17 R il — AR L gm it i FE B, T8I — RA4T N
SIS SRR — PR B X B 4 P AR T H PN RE0A . 45 R BH,  AORLZ 8] 1 5 FEAH G BRI 4 = Bk 45
IWEGHHEIRH 1 I FA ST, 1 BB 0 H (B SRR BE R BEA, B4R S X I 45 PN R (2 24
AU I H PN 4535 4 B A B B AR, 00 H PR ARG 25 P\ 2 1) 3R I L Y ) LA RN (Ahmad. &
Hockley, 2014),

ZAE N BREEICAZ SN 5 St S (A A 0%, 2 BNAAZ M REAR B B2 . W98 R B0,
PRAN K B (7] — 38 38 (4 RO EL TP AN 40 0l oK B A [ i 36 T 1 SR 1) B 25 5 T F ik &85 (Tibon et all., 2014).
R T — ALt >k B A [FIEE AR RS & S Re e i B (E g e, AT B8, fELMERA
o, AR R B TRE S B AR NS AT R T, T s AR . (HH
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HAETE P N B A R 2 R B R, 5 P TE S 1ZAE SEPR R ] A AR - B,

AT B AE LB SR NBEAT — AR S A AN T — (AR 23 65 % oK B[R] — I8 3 AN AN RS TE A4 R RS 1212
I HACHZ IR0 o ASHIE T —J7 A B TR — R A gt T2 NBREEICAZ AT H g2 rgmnsg “ R
A5 A WSO s S U5, AR FUR AT B E NSRS A, DUE A AOhR
CAENBRECIZH RS TR AN RICZ IR E 2 SRR 3.

2.
2.1. #ik

FIF G*power 3.1 A, 5 Ahmad %5 A (2015) IR 7T, 1B B S5 effect size f=0.25, WE /KT o
4 0.05, Guitkide /1A 0.95, HHHEARFEARER /DK 360 AW FLE R 2 H SR T X R 42
BEFNSINEL, Hh 5422 4, 2ot 20 4, FUTE 60 £ ~83 5 Z[H(M = 68.69, SD = 7.32). i
W2 4, B4 21 N, SEERTE 2021 4 1 A3 2 ARERT, HEES5ERNEFANEHXZE
NGB O IFA BT MRS, S NRIESLIB T 5 Nl BN SE s se s . Br sk h
FRTF, BARMERE, OB EMIER, CERREENEN, B s, ShaEsnge
A, I HZANA S R SE5,  SRIR IR E . e, MBR T 1 BRI IRIE SIREAT R
PERIBE ) 5t

2.2. SEEaMRL

AREIGSAEH T WM B, —REFEME, FERES T A GRS & (B, Ry,
WK, BEAE), —RRE AP ECR SRR AR (B, BEE. SRS X RS G
RN P o L AoRE 0 2 7 R R BEATLEC XS, T RS e T (U o AR ) B 75 5 - B X 54—
o B AN BEALEC S, % R R — i a8 3 (LS A ) R — P& R

BT 2 NI R (O RE R, 75 AT HAADRLI PE B B v AR R 25 8 0w iR 4k, 1 HLEEA B 5T IE A
ZHENER N E R - BRSREE - B Z B SHIPe AR E S, HIERAS 5 IER
SEIG I 18 44 KA EIR AR R R A - A A E A - B A AT AR, M 1 (AR KA BER)
FI| 5k R AR )M LRV o IRV e 45 A, BB CRR FE R R I 3 - B A R - R X,
B IR FEAH AR AR T 3 19 60 Xf APk, 345 30 X v - B A X (M = 1.56, SD = 0.28), 30 Xf /5 & - Kl
XM =1.77,SD = 0.37). i, By - BRI & - B & 20 XM I B 210 H . 4
10 5K & 10 AN 75 2 A 56 B BB It H o

2.3. SERWT

ASLIGRA 2 (B sk . — i sing, AEAEE) x 2 (MRISEA: FE - BAXE, B - K
FIRD) IR & SR g et o o 2 5 SRS N gk (A A B, MPRLERRUA B A AR . (R AC R DY T H AR RIS,
VNP E
24. SLIIEFF

BEASLIG I N ST B BOMIGS B BOPSB B

B AR ITHRRT S Mgk SRR LA B RAZE - 2IMTE X, 2508 & - BA
XAE R - B BEgE L E 2 500 ms AL “+7 o SE 2B HE X, AEATE R 2 U Ry
6000 ms, #ZF LT MERSAIAX . KPAREEHL AL, B 21 N —APEKA ] R

DOI: 10.12677/ap.2021.119245 2167 o3 2


https://doi.org/10.12677/ap.2021.119245

T %%

PR AN, R ESRAA SRR R IR E X s 53— R — A T SR, $R AR ST B
N Y s T E ARz, SRABAE R R 2R T H BT R (B, R K E AR
KB TH—KE AR BAERIZFE 2 B R B T 3 5 R R D).

I B BERPAAE Jexd 20 AN 1B S 20 A2 S i 7 3 LR 10 AR 2 S i A A 10
ARSI I F AT HT A AN, AN 3 DLREA H B AU SR BEATL I o 5 4 e 2% 21 3 Frg 1
HIERRIW A “IH” , MEATERAE TR0 KT EIRES FR RS, RN “IR” i IER B & N T,
RMIAI=KE R, 0N AR S BUS I H B BRI (FEC), 75 ST B B HAl I H B
MBI E (EA), PLLAES: TP BOBcE H B AR H CFr) . ZORBARAE =T H £ 2B B 5 1%
I H F LA (BYSRACI H ) o SCASTAR IR LI 1. EIERSRIS IR, X5 5 RS i E a7
JEE, KR E NN NEL R - BRSBTS A AR 200

500ms

500ms

lé@ 6000ms
{)

Figure 1. The procedure for study phase and test phase
1. FIJM AN M R E

3. &R

XoF 5 Fh A BORES FE ORI H PN IEA B A SRR AT 2 (Snfid 77 =X {5 F Sl A8 FH SR ) x 2 (T
HER: B - B, A - B x 2 (FRAKREL: TUH N, BREs P = R & 7 % 5
B, SERKI: g7 M F RN RS, F(1,39) =7.789, p=0.008, 7, =0.166. ffH—Mfbgmiss 1t
NIRRT AMVE RS S5 A Y IE B2 (MD = 0.073, SD = 0.026) . FRASS AL T8N 3%,
F(1,39) = 23.31, p<0.001, n; =0.374. Z4FAIIH TR %8 E 5 TR 1 FAER %MD =
0.115, SD = 0.024). 1l H AR A AR A2 HAE 3%, F(1,39) = 13597, p=0.001, 7, =0.259, it
—BHITRAN TR, EIH IS b, 2B R - B %k o B 0 E B PR R 2R 53
Fxf A - B R R I H A E 2 (MD = 0.112, SD = 0.023), t(40) =4.792, p <0.001, Cohen’sd
= 0.75, 95%CI [0.159512, 0.64878]. 7ERE&EICIZM G L, ZHENNF G - A S BES A ER R 5%}
B - B R RERES FRA IEM R o % 2 57 .

TUH AL PSRRIy R A BRI IA4 83, F(1,39) =3.821, p=0.058, 7 =0.089. it
— BT RY], EAEH AT, BRI ERN R, F(1,19) = 18,513, p<0.001,
ne =0.494, TiH AR EE TG T E%(MD = 0.127, SD = 0.03). T H 274 1 5 205 b K
T H A5 FAA R A BAE A B3 o A — RS 1 264 T, FRARAYM 08 2 2, F(1,20)

ERFIRT A

we e | <R Eas
ﬁ *”) %iﬁ(uﬁl)\#”

Eﬁz 4’))
BEe |

+
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=7.770, p=0.011, »; =0.280, TiH FIAIEM AR EE & T B FAER %MD = 0.104, SD = 0.04). T
H AT PRI 22 HAR 23, F(1,20) = 21.772, p<0.001, 75 =0521, #E—B IR0 Bk
B, 0 - B RAMRLR UL, T H G2 5 B 1ICZ RN BRI R T RS s T B - B AR R
T H BRI IE A 2 B 2 T4 FA IE % (MD = 0.23, SD = 0.05), t(20) =5.131, p<0.001, Cohen’sd =
1.12, 95%CI [0.13617, 0.32272]. VEW.JE 2 F155 1.

* %k

* %

09 7 * %k %k
* %k
0.8 - — T
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Figure 2. Accuracy for item and associative recognition as a function of material type and
unitization encoding strategy

2. BFNE—FURIE— UL T A MR R B0 B BN ERE

Table 1. Accuracy and comparative analysis for item and associative recognition as a function of material type and unitiza-
tion encoding strategy (M + SD)

1. ZENEERIAER— UMD RIS & T AR RS F00 B B E K (M + SD)

ER - B A - B
WHA  EREEFIA t p BUHFN  BRESFEIA t p
KATFHmAGSERE  0.69+0.02 0.53+0.03 4.47 <0.001 0.63+0.02 0.54+0.03 1.63 0.119
A5 FH G it SR s 0.80£0.02 0.57 £0.03 5.13 <0.001  0.64%0.02 0.66+0.03 -0.47 0.646

4. it
4.1, —{F 4o xtEE A B2 MBS 2 12 SN

LA NI R T P — R g s, I T 15 H S IZ RS s TS IR ISR IR, X RE T
YR NBEEECAZ B e, BUAEX 00 ECAZ R, AR A B O BRI & . EAR LT A
— AR SRS T 2, 8 F — AL R SR A 15 2 45 A TS A IE AR A 7 40, Xt — Bt
B, 24 N RIS A7 A5 2 T LA 8 34T S 4 517 2432 11 (Naveh-Benjamin et al., 2007; Ahmad et al.,
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2015; Zheng, Li, Xiao, Ren, & He, 2016). 534b, BFFCRM, FEAEH —AALHmIDIIFT, X TEA - B
XIAPEE, T0H FA R IR 2R 2w TR PR ZE, A& - B X MEH I E BS54 1212
RS Z S XU, — RS SRS A RE S a2 E N RS 1D 12 sn, HE BT LR m 2 A
THACZ ST X —TJ7TH ] RS2 BT A 2 i SR 78 (2 1dF 22 4F NAE T H [B] s S RS I R, gk 1
ZAE NN T IUE B O T, A AR A TR AN T EH A5 ez, i B3 s 512 1 %
Gt B, X0 RS 2 NS0 T EAOUN U E Fd A 0%, MR U, BREAIZE 2 TR
B ASLAERAE R FERYE . Pilgrim, Murray A1 Donaldson (2012)8F 5% 7 28 H. % % — Ak gm i 5t BE S5 1012
I H PN, ORI — A I A E R BE B 5 1C A2 B RIS, R IR AT 9 R X I H 212 1 52
M, {H ERP &5 R E/R, —MAbgmiDafscym b 7 AR N EAR I H BN, (E0H R AR LA 100 H FR A&
Brom, B, KT REMN, BENBLEICALI IR AT B85 A 1A 2 B R H A FH 2Bt S e R A B
AR Bk, U8 — RIS ER, $8FEF NHTAH S CBAER, 28 NS0 12 S

GENE TS
4.2. MREVIBER #F AN B ICIZ SRS IZ RN

BATRIRT TR, AEHAT —ACAD I 26 1F T, A R PRI H FR ARG 0 75 4k
M H AN S X WHIH LT &R, ZENERSICERNNE R, X451 5 DER T+
ZAENIRECAZIC T W EACAZM R (7 300, #10, 2015). MEENXFTHE - BAXME R - B
X RATRHOBR G LI SN BT B 25, W2 N IIRESICIZ BB UF R 2 BB 15 15 8 T8 1 5
Wi o Fi B FER M, [R]— Rni T S I A 30T AR bE T T R S BRI H 2 1R B S T R 45 (Tibon et all.
2014), AWFFOIFR ISR WA SR HIUX IR M A AT REQ T . — A T4 R E A ke
Z 1A — AR R, VR 2 AR AN [RS8 RO L 18] (8 — AL b AN LA AT, AT 3
BUREA LI I E RN I K. ARSI T, R AT I E 177 sUAEAS PR AS RDETE R R 22
) (AR G AR FE DR — B, B2 T B - R X AR 5 - B 5 AR PR PP s A& B RS AR HEAT 1Y,
RATRES ZENR TR B AT Z 5. FrLL, FELURIIWETTH,  BOZR 5 A R Rk
BEATIESE »

B, ALK, ToR Rl IE A RIS AR R EE R AR, AR i SRR A 13 E N
PRACIZ RGN I H D2 RS T RIS, IFRBUDR — AL gatd i b BUR 542 5 0TH 212
I AR AT o A, — AP g ) SRS A (i 2 N T F B &5 G 6 P TR, L 5550 100 H AR K
Gurds TR E A . XSGR T I H AL SERE ICAZ B R 2 W AL

5. &ig

— AL G SR A B AR 1 4 A\ IS TAZ, T FLIE ST 36 S (et 2 SUBEAR ) — Ak S i 70 42 125
SAE NS IEAZ ISR I, B3R T I H AR IZ RS
E&ImHE

KRN R R E X B H (40 5. 201910445037); [ @R B3 410 H (31571113).

SE 3k
XNEE, EARUE, #EFZ2019). WEEAEEBREICIZFMIEFEIN. ORI, 27(3), 490-498.

B3Cit, BRI (2015). IEHZBHENIFRCALT MBS SRR, W hREE S PIREELMNEr 2. F
Vi i £ B RR -5 A HIE R EAR S 2R rr R AR i6 /L (. 1), ALt AR 2y
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