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B ORI 2 ARG <2 RIAMUPE(R/R) <2 S AU E(R/AD = N RIRG BT, BEERmE R MEiH

LT R A R N 2 LU AL R O FEHT . S55RRB, BAF AROZE LU B ST 2 35 22 TAR R . TR A
FIHE ) RSP 22 T AR AP FNSS A A IR A B g, (R AR RIS, Jf b e BT . X T 84F A=, R

APESE 2L X TR NI &, SRR S

KGR CLUHERE, JEAS; ISP RIARRIE, Z5HAReiE

535 B844
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25 Ll HE B4R 78 AW S5 ik b S i AR AT A
O ) 0 (IR T 0 ) fif 1 0 32 ) AR ) g — 1 S sl
Jaf ] 8L (R [m] 80) 9 32 F% (Gentner, 1988), il 4n, &-3F
B R 2 ) - B3 T4 1 I AR TR Sk
N 5 AT 0y b i 3 TR, R R R IR
NEVERHLEL, RT8 B ARG BT (] D AN
£ (Chan, Paletz, & Schunn, 2012), & FIAH{LIPETE
2% ) ik # I BA 1 ZAE H (Gentner, Rattermann,
& Forbus, 1993),

KILHEREO R, HEHEE SRR, —
FIE AR . Wi BE 1A 4% (Sternberg & Nigro,
1980) 2t 1Y) 28 2K U BT 553 20, H— g X
Habued, WAL - AUE - A B, BIA
AITRT LA ey T A R0 A= 27 1 O AR (P 2 A 5 ) HE 0 2
MAFM KA CR (PR B 75 —F R
fif e Y HEFRAT % (Chen & Siegler, 2013), BI Il
B0 S ) (target) I, 1 TS5 FiT 2 A AR RUE T 4 0]
fitR DR J7 15 (source) > fif TR >4 FiF [A] A8, 4 3 1) 352 —
ANVRI) R : HE R 2R HME— 4258 i, At 198 T

Wk H 91: 2017-10-16
* K HREHE L4 (31000466) 7 B o
BAGVEE: B21E)%, E-mail: penghuamao@bnu.edu.cn

1282

KA . ARHEEAEE K, H R A KA,
FRAEAZ T EERKE P RKIRTESE |, A
HFRRDT, KFKIEXSE ., iR RRIRESE AC
MY SE PR IR 17 AE XA e, AR i
P[] 51 1y R U 300 AT A5 3 AR O ) IR TN E
KRG b, AB FORMOK A8, KR A, 25
B ] 5 ) ——— e R 9K T — 4y RS
B ZEMEPE O, BRI T, T ORIKE, &
H—BE o ABFRAORIN, & 5K & PR IEAE % £,
R R B P R —— O ) R I B R T ok
SR AFAE o AR R 2L A Y R,
ISP AT ST =l N SR % (s Sl R RP7RT e S N i
HERMKEH, 2k HieiRE & & B R 2ps
T

PIAE B AF 5% 38 3 1) 15 4 B (Bugaiska & Thibaut,
2015; Clark, Gardner, Brown, & Howell, 1990), &}
FE A 4 P (Saczynski, Willis, & Schaie, 2002).
EL I $E2K [ A F- ¢ & (Salthouse, Legg, Palmon, &
Mitchell, 1990)% % 3 4 N\ B9 2 LU HERERE 7 91
ek )N B, AR ANES R G O R AEE IR
e, E DL ) G O R AE 6 IE 86 45 8 8 T 4R



5118

AN R T R s SR L HE B AY L SR TAR LU AN 25 R AR DU B A 1283

(Viskontas, Holyoak, & Knowlton, 2005), LI MK
(1 5[0 i (Clark et al., 1990)% . FEMGHLEI )y iH, #F
TR &P 5 SE B (white matter integrity) 5 ABE
(TN HTRE S 100 56 v A 4 B BE ) B4R N H % T
REZ AIAFTEAH DG IC AR, BARUI K )22 11 BT R AT 2 Bk
[F) 1) 52 3t 7 B g B A9 O 80 2 BE b B A
(Monge, Greenwood, Parasuraman, & Strenziok,
2016). {HZ M8 LA BRAT 55 Y0 X i SE g AT 2
BB . F8E. B8, X T2AFE AR UL EE XN
— BN, HABHR AR S B D BT
(1] A2 it ke X ) 4 BRLATE: 55 3 5 DA e 3 i ) A A LA
55, e LRI A I 02 B 5 ) D 3L [ i e
FLERE, T AN B A AN Sl E L (HOR), H
RRALL T L2 B R el e R 15 5 v 18 L AN T WA ) R
AHEE T2 B2 LU HERRAT: 55, kT )t g e X9 28 L
BT 55 Al 4R LT 295 575 Bl (context), AIAES A
BT 8 4E NSE T 55 . AR R, 1E)LE
WF5E Pl T2 T IR R e X ) 28 PO BRAE 55, 231t
26 LS AT 55 Y0 =0T SR B AY T 47 (Brown & Kane,
1988), i o WA 5 BLTE 25 DAL 2 A7 B T ¢ iUt
HIAT- 55 (Chen & Siegler, 2013). #ifii, ASHFFTHER Al
FHZE 208 25 Fe 28 2 AT 55 S0 A B T8 48 N 58
BAERAE S . MAh, BAENTESLPRA YD, AEZ
BIL23 38 1) ] T S T ) LA 2 I 12 R g %o )
G, EFENE B HSE M X TR Sf
W T2 48 N 58 A R e =Y 4 BT 55 (Jeste &
Oswald, 2014), {5 H §ij 3 T[] 8 He 2 1 #E PR 52
b, H9RK £ k)L (Tunteler, 2002) . 7 /0 4F
(Jablansky, Alexander, Dumas, & Compton, 2016)#l
K24 (Catrambone, 2002; Ross, 1989), i, #4
NAEHE T ) i e ) 26 FEHE R 55 b, R
B ZER ST, AV E RS —,
RIERFFEH, X 5C AR Y B AR RN R AR 2 1
FHAE 7 K ) 2 N ERFE AT (Gentner, 1988; Goswami,
1991; ¥ {3, 2007), AigR L MAERIE S (abuc:d)
W J2 ) i tRAT 45 (Chen & Siegler, 2013)3 201t
AR AL PE 23 52 Wi A 22 O & P X Al N AT O B SR AR
(Liviatan, Trope, & Liberman, 2008) . 7 Az 5 s
2% (Koehler, Brenner, Liberman, & Tversky, 1996)5% .
AP ] R80T [) RIUR N7 4% 8 53 1 RH BA A T LLARE 4 X
JE ] LAY K52 (Catrambone, 2002; Holyoak & Koh,
1987), H 20 {2 90 FAC, WF5E# (Catrambone,
2002; Gentner et al., 1993 [n) {3 i o 28 i) 2 LU #E
PRAT 55 0945 B0 ff S 311 {7 )8 (surface feature) 1

2R 5 B (structural feature) A FPZEAY . L mfE B A
5 S (entities) F1 15 T (attributes), S {4 i $5 5
TR ZOR S, W <HER <587 18
TR TGRSR JE M, s K. 45a(5 B A
W] 2t % Z (first-order relation) Fl 15 2% 5% & (higher-
order relation), #JZ% K & Kk 1Y &SR E YL R,
— i, i Rk <EFKE; mk
K F S LI A AR R AR B A fh 2 L0, 4n
PR 4, U n] AR ] R S — S O R A
REJE IS L DG 2R o X YU [ AR RS ] 802 1 175 8 RN &5
FAE SAHRLE B FEIA, 5| S AR DGR 1) & i £ JEURD
PERE, IS8 ) 8 fi i

5 70 RT3 Tv0) 80 A 1) A ARL P T A 3 A 2R R
[a] L, M T g 4 3 % 45 (Catrambone, 2002; Holyoak
& Koh, 1987), (HAHMIVENE IS 2%, K AHRPEA
SEFRAL A A VR ME S K — EAFAE S I (Bulloch &
Opfer, 2009), —J7 1, A WFFE A& PR B 41 2L # T
ZEFHAAML, 4N P AR 25 #4 (Holyoak & Koh, 1987) . JF ]
i 155 . Gentner (1983)I\ A 7E [ i fiff e i B e 3 2
A0 2 (0] B AR RO R RR OGRS LR
FRE A G H 3P G4 1 O B A R [ ) O
4t Holyoak #1 Koh (1987)ME=FEIEIN K, Mk
TE Yot 5 Y 1) R B BB 7 A T =X (RS 285 s 2548 15 ),
SR R R RS, AN FH L IR R ) R T e ok
(1AL, 250 B AR ABL P ARL - e % B 5 b 334 3% 0o I ] At
[k 2. Schnotz il Baadte (2015)%t EIIEAEH )
25 FR Z A AT R, B YA Apila]
TZREGZ LT, [BZHER M4, W25 %
HZS RO Bk, o5 — 7, WANTEA N EET A
U AR I B R m AR AT AR 25 AL Ross
(1984) % B, 5= PA2R 5 2 AR BL IR X H Al 2 3
M, BVEREBCK LR, 1ERAR K (HXER B X
HCR AR, BDZS R AE B, ERIA K. FEJLEMS
rh A, 2 30 T iy B B 2 A0S 3% 1T AHABL M (Pierce &
Gholson, 1994), JLETE JL 2 HiARMEF) FH 2544 A7 )
PEFFATHERE . FE AR NRIHESDE ST, AE AR
LYt T {5 B . Viskontas, Morrison, Holyoak,
Hummel F1 Knowlton (2004)fi F§ A\ ¥ #¢ 2 AT 55
(people pieces analogy task)Xf %4 A HLifEBEHEFT
g, 5 ) EURNHE (] A5 B —XF NI R, AT RE
TECVER . SRE . B . R PUANZEEE I B D,
B T AR A T ) B T RO SR ) B — A Bl
WG4 B e G R ) S AN — B S R (R
AR PIRSCR); SAE 2 NE, ik
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5 DT () B o S N TE BRI B A AR FE T
—HME R FUR ) S G5 R AN 2 G
R AE B, WA DN T X R (M) EE
(Viskontas et al., 2004), t4h, FEALSE TAEICIZBE
SRR, AR B X — R E, ZAF
NoF R HAE B (B A2 R A MR ) th =R
(Isella, Molteni, Mapelli, & Ferrarese, 2015), #%
THERAR TR dn) 7% 30 AT 1% A OC 1 45 44 $2 B RE 7 R B
5 AL P 5 B 2 2 (Rhodes, Parra, Cowan, &
Logie, 2017). ZEERIAWITT, A [EAFIE A9 8 0 RLF
FEAEANFI I Z5 L . 5 ARRIME S L3 o, T4
KL A4 N (Holyoak & Koh, 1987; Schnotz &
Baadte, 2015); X} T JLEEFEEAE AR UL, W4
Sein T2 m AL (Viskontas et al., 2004), KA
WFE TR I 2 — oy« AR 5L T [n) il e X 2 1
HEFAT: 55, BAE AR AT R TG B 15
SRR B U AR P S T AFAE 25 5w 0 A AR
FEAER, FLCAS AL, SR IAE AR BI04 5
T HE 2 A 2 A N 37

Zr TR, ASHFoE LT R e yu =X, SR ATk
A CAAE S5, 38 Ak 0 Y o] R ) b B ) 3R
{7 B ZSF A5 B AR IR T RGN, [i1E
AR CRIAE R A6 0] 3K 3 (W] 45 g i oKk oF-, B FEBE
FELLTTR PN A8 (1)3 T[] g e =X A 28 LU AR 2,
NG L TAE R RS BN ()2 1k
3 v 2R T AFABL AR 235 ) AR BN AN [] 4F 98 A K 1) 4
M E R WMAME-R . X TRZENNE, 2HRE
AR S 28 X AR NS, A2 5 45 M AR v o
e

2 HE
21 #ik

TEAL BTG K2 3L 29 4 20~26 % IAERE A
(FF#: M = 21.86, SD = 1.43; ZHEFEMR: M =
14.48, SD = 1.02); fEJCATHi+EXHH3E 32 &4 62~79
IR ZAE NCERR : M=69.09, SD=5.11; Z#
HAEMR: M=14.34, SD =2.46), JolkiaBEm iz
IRATHESI, B /R 240 B o T A WU ) sk
EMIIER, ¥EBUES, BARA R WA A
ZHEFERIM e = 14.48, M zon = 14.34; 1(42) =
0.29, p= 0.771] LR F 25 KILIEBIE S X
T SCHRFFBE T, WO A A IR g 2 il )
P ER i ) I 56 X6 A A T T i A A AT
W AE B BN TC R E 2T M e = 17.17,

M z4n = 16.65; 1(59) = 0.94, p = 0.353]. 254
TR
22 KImRl—ALHERES

AL 2 M Gick 1 Holyoak (1983)fit =k, F
FA T[] 2 e R HERIAT 55 o 4h il S B — N TR
()R, 4 e 52 S AR A U ) R e ) i e ik, KR
[ R0 P e Ry i k4 o DRl VAR [ AL A U K 24 G
R RIZIR, B EGE U g $00 ] TR
AR R NS e R EYSNOIUN TR & S gt
T, ZEAEAR IR DAJR 75 A b 4 00 ) R A fe
PR GUAE S A B e R (] A ) RS 3
G G i 10, = A AN R, 3 4 AN TR
R, BRI EECFAREAR LR A T 4 A4
TR0 G A T e A N O = B S S S i e
MOKEH . AASRAD ARG L 2T YA B
WK . HARM BB 1,

1S MK EFH B RS 54
Faf B X R 6 2R L3 2.

WA EE AT Gentner Z5(1993)M0HF5E, &
R AR R TR R o A5 ] R R ] R 2 ) A
AN E SR R (HOR) I VE T, 37 7544 ) 0 S
SRR L& 4 1 (Catrambone, 2002), % & I
FEM RN B RTET - (1)Bi 1k i B S IR 1)
A, Ak e S K A TR, B R — B ) S
PP E R, R SRR R A
MR iR R ER, AAER, WHEREM
S AR T PR TR R R A 2 ()l F
O HAERUE o 8 B T 3 )R [ R B A )
RIS, 75 DA ST S 5k A 1) A 45 v e BT 28 A
TE5E, BAEAE R —3 o0 ) U A Je il il L2 56
(), U B FE RS AR 16 20 56 1T O G M R i A S
R

T 2SI 50 i e X S5 56 A ek e Y ] AR [ R
AR ARLPE DR AT IEAG, LA TE VR ] A0 5 L 1) A2 2 i) £
FRHELSEMERIILEAR. ik 11 ZERAH
12 4424 N 11 U ) SR 08 [ 50l = A ) 1 %o
(LRI 5 72 ) A B R i) R0 /R ) 05 75 I o
A ) B )RR (2 2O R AT AR 6 R4,
0 TR AEH MM, 5 53FRR“AEF AR, 30
e AR B o 2B RIRE I, S [R)AF 8 2 %
SEAAR X FATI 5 R 68 B AR AT 53 o AHARUXT,
. MR- (M =3.68, SD =1.16), ¥R EFEEHTA
ARLRE(E = 520.13, p < 0.001), f: SE—ykHEM =
1.13, SD = 1.18), H B\ Ay V5 [m] R R ] A5 2
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1 BRI )RR S 4 (6] 5 ) (FF K 3
] 50 ke
FERAMRR, REHT —F@HRT b, EFRALBT, s TRILE, HEEFHF O RERSHR, THE
WIS HREEXT, KE2E. AEEARR, FEARELTARRAEPORRARE L AR TFAKS T, KHk
EifE. fLRAEIRA A AT HRERKKBRT
SR A AR L
o 5 AL

F1

F3

ERANBHAFX LI HFARGRR, BREXT —FHABEERENGAFX LI HFARGRR, TREXT —F09k

KHEER,
R EMT, HAFT RKE, £ — ok,
El 71Xt BE Lk —#EF, WWed sk,

ek &EH R,
R EMRT, MAT T RKE, &0 — 2ok,
R R AR M, F KR NKYEE A K BB,

FRLEIALRGAED, ERFZITHELRFFHOASBERAKRET, BRIFEZITARLF P kS B LK

BlEXT & £, BAALLA,

A RRER AR A E Dk IR TERT .
ERANGHE LR HEORR, LARBT —50E 2 RAANGHE LT HEORR, EARMT — 50 %

sl
fiite GESRREO,

LA LT, T RAE, £ —5B.
R — 2 & F B 4h kA, s e E.

#E L,

ZIRARERAH F LA RABE LMK ERLT .

FEHBERRED,
EIRAERKT, HIFTRIKE, &TH—5.
THEAKRK, XRAAEEERER, Ak E0%

E3 3R b Atieshdm, £RELZITALEF P HIEHE,

EFERRET.

ERARBREEEZNZLMCLELT.

BNERZET, 2RFEZITHEELF P mEFE L,

ERARREEELNZLHET T,

e JIHLER 43R 5 U5 n) B B DG e 56 R 1Y R TEE B A5 D RIZAb i iR = K5, $e7m HnT M4l Se i b s N A EE .,
Bz AT BE & A 9 . E = SX4R(entities); F = ¥4I R (first-order relation),

R 2 FREFHESHERFHERMMBAUEER N : HKES)

HILEER 5, — Z b HE R

RS E3F3  EIF3 E3F1 E1F1

Mee R KRR Vi3 AR
EJIRE £ 5 (k) K (k)
K i (kY i (PkHR)
RO KEE Wik (farvz) (farnz)

EELONEPSS ik bl 13 bl 14

R BT Wik (z6) (2ot)

T = BT 0 YR ) 505 L i AL 1) 154 2 T 45 I AR 225 40 R A 1)
L, AN E3F3 i) 4 ) (6] 3 Ab2R T 5 S AH R,
A4 B AE R St A 3 ASSHE AR, BIRRCR
fFR, SR SRE R R I IS iR g 5
TR IR RSN D I 088 A 5 A0

o] HA MR R RWM = 3.75, 5H1{E 2.5 Z[H]
FETEE 2R, t=16.64, p<0.001), BI4RECH fHh
S —F, MOBEAL AR O 1 2 R R A2 A A
I R A M . S S5 MORTEAS B B 5 1E 205
I ARERI B AAES
23 EWigit

ARSI SR 2(FF I 4« AR AR ) <2 (R A
PE: mAR) 2GR . SRR A B, Hid
AR 2 Ryl R A e, 3 TR AU R 285 A8 A R Sy
B P ARt o PRIAR S o kX I ) A A D T 1

ROHERR T o . 3R E 248 g vt 30 0 S A4 (T FR
E), LASEAA[a] % DT BC X5 45k w0 b 32 T AR 0L 7 B
(s MERFNAR R . SEFIHED), 3 % SR DT EC Hy = 2R 1
AL E3 327R), 1 KSR DC Fic A% 3% AR
(E1)o G5H1F B APIH R R MG B SR RF L,
ARSI EERRYN T GO R AT BRI, il
t B SRR AR HOC R (R AR F), FHIEE R T
VERCRTEOR AL Z5 M AR R EE (. x B K, x 45
f: x Ik y, x il y; Catrambone, 2002), 1“2 %3k
] DA A 2 akilig e, < EEIK 4, 3 X
PO R VLR = G5 A AR (F3), 1 XHIZ G &R L
B RZS AL (F ) o AU G R LR 2, T[N
SRV [R) R 1Y) /R R R AR DR —E, BRI IR]
A ) R A e () %) il 2 AR PR R 5 A (. AR K 2
.o ABAET) XFE 1 ANEBE T LA 4 A
AR AP AN [R] (A #E [a) 8, B E3F3, E1F3, E3F1,
E1F1 F7n o Horp E3F3 A I ) A0 ] 51 2 ) R A
AL K- e, EIFT B AR K- B IR, Hodos
B 1,

FEAMERRAT 55 43 Fy 2 > A B B o 2% 2
Mz, Bikas>) 4 ANRBE, 554 16 AR,
FER = K5 A i BE (Catrambone, 2002). 7E25
b, BPRTS T 2 R A T AR ICIZiEmE T e,
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%50 %5

] 42E 3R DC i DU B e AZ AV T, 0 3R e ) 2
F|—5E /£ H1(Chen, Mo, & Honomichl, 2004), #iX7F
=5 ) By B ) R s YR, 4B IR — B[R] S R
2 A 3 % I T R i e A B R 1 DA S 2 T A
LI R0 235 ) A AL Xof 8L o) R fe e 1) 82 7 A B
FE R SR A 5 56 7 1 ) 8, 7E P 4iE 3R R B,
Catrambone (2002)f)HF5E [A] [ I a] A 7 K, (H R
S AH AR f v B U ) A R A 0.31, AT AT
HIZAE NS 2 B AR N o A5 v 2E 3R [R] B
AR RE N 3 RGKERAK, TAKBH, 1999), 2455 % Bt
AR N WA I RAEMRRLN”, &4 A TC“Hb
RN, WX — ] B B ) 95 R i o DK B, ik
SERL 4 R 5 Ah 16 AN TS I Ay . A
AR ) BRI 4 Ff A UK SPA [ B S 0 2, Sy sk
BBl o 57 1 24 AU 5% ) HL X [] — 17 15 1 [)
AT 4 BRI T P R SR, BORHHLT
Jrseit: BB, B AE B 4 AR
H XY 4 ASAS AR BT RS R i 1 A4S, JF
PRAUEEE B IR 5 44252 4 FAS [ AR (UK ST 1 #E [)
L ek A RN B, SERUARK 428 E3F3.
A SRAA S E1F3 1A B 4F4L B3FL A48 E1FL; 8
ik B 58K 4230 EIFL . {ASRAH 5 E3F3 . 1A 24
kb B1F3. MAIF e E3FL; #5id C S2UMK 435
E3F1. {AkAHE E1F1. 1A 24740 E3F3 . ALk
E1F3; #{ik D 5E AR /K 237 E1F3 A SR HH 5 E3F1 .
B ENGFAL E1IFL, A JE E3F3, RSk, Bt
A2 1 S A 3R — AR 1Y, FUE ELAR A B 1
FAEEEAR]
24 #EFF

SSIRYESL A S A R B AN 1 2R AR
(GEWS . 0. ZEEFR) = — Mk, JFE0R
B HERf Tk B2 ) 20 MR IS4 AN H
BRI, 16 N FER L), I g B —A U5 R Y
EREEAAE B, BP0 B Y 1 A 3 1Y
JA 7 (Gick & Holyoak, 1983), il A 1 (y10) @i
SEEHMOK ST N HERR a5 9 B2 Sl ok 1 5
Mo, A AT 7 A2 A B ] e R [P R, 2 alih 22 4R
W AR AR TR A, 5 I A R A R G R
AR, PRIEPARRE G iR A B SR K R I
FEMELK H Gentner 25 AfUHFSY (Gentner et al., 1993),

AR B B (AT E] b = oK) e, sE R
FRMESAE MK BHCIZ e bR . B, 8Bl
LI 20 S04 A B ARSE I, 16 AN HE T ),
& T i P T B 04 ) RT RE S 2 A2 )

TR DL, 5 TR ) ABUARD FESE B o L RDETAR 8
TEOUVE g, SRAT 0/1 3tor, IERAMETT 1
gy, ARESERIERANTENTT 0 73, FEFAHUE 25 1
TN 2 5k 4 A4 HARBL DB A TE B FR o AN B
KL BRI SRR R C 2R o 2 RRAN TS R,
FILE VRO BEDLANEC 4 R4 4> AR
), i PR S T AR AR 2 > B B X I Y
DRSO, R X LAY R ) A Y, D A
ARG PR DA AR FERL DT X H s PR TR] s i e 2%
JiHR: (K 3 R AR SN {5 B8 AR) A S IR 1]
AL R SAMES B n B8 Rz —4
SRS IR 1 0y X 1 AU R A 2R T i
h, RIEE KRN 370G DA, ZEE
K I8 N 3 70 (3 DRI FR) o WHIE L ik
=X —PHRIIE AT, PRUEGOABENS B AL R
LA 55 1Y 75 3L

3 4%

31 HIEBREBIFRIFE

2 ) 56 By Bl b = K B K B IHE A2, i
PR A A 0% 28 7 T 00 3] 1 PO ) IE B R AT
Z 5 [t(59) = —0.55, p> 0.05], HAZR IR [R) A5 73 B
A 2= SR HERR S R A K EHE 2B 2 R A

x3 FRECEFETHEERREM £ D)
EEEDS) S (5 BAR LT

2151 ML o - By
El 028+046  0.76+0.44 0.52+0.28
SRR E3 0.69+047  0.76+0.44 0.72+0.39
By 0.48+028  0.76+0.37 0.62+0.28
El 022+042  0.31+047 0.27+0.28
AR E3 0.38+049  059+0.50 0.48+0.35
By 0.30+£031  0.45+0.37 0.38+0.25

DA% R R R 25 A AR DL R i AR i, AR
WAL R Wik ) 28 e R AT 2x2x2 T EHT, SRk
P, B, AR AN B F(1,59) = 13.29, p< 0.01,
n’ = 0.184], FHIF L E LB R ER, FRAWE
LT AR (MD = 0.25, p < 0.01); HIK, FKEAHL
PR ROV B E[F(1,59) = 17.62, p< 0.01, n> = 0.230],
SRR RRLYE ROV S [F(1,59) = 16.74, p<0.01,
N’ = 0.221], Y& [n) BSURNHE ) 5 22 ] 4 3 1 £ B S5 4%
Fa 5 JEL B AL P X L O i A J S ), SR 2
LR BoR, B3 R EMF E1 (MD = 0.21, p <
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0.01), F3 & B4LTF F1 (MD = 0.22, p < 0.01),
L, {58 AR 2, PR O (W3 3).
FmAE B . SR B AR iy — 28 BLAE
%, F(3,177) = 4.45, p<0.05, 1> = 0.070, faj 5L {47 B
B AT AT A SR W - AR NTE = S5 R AR DL A5
(F = 3), 7= /A% 1 AH AR 2 [ 4 2 o 2 57 AN
#, F(1,59) = 0.38, p = 0.539, n* = 0.006; i 4&5#4
FEAUHEEARET(F = 1), R AR50 T fy 2
Jo f i S ARG R AR UM, F(1,59) = 14.26, p <
0.001,m>=0.195, MD =0.41 (WL 1 |), XEHL
Ffs BT R NSRS, ZF AWM R, RifEE
T 7R R AT AU RARET, &4 A
Rl 55 AR 25 A8 A U1 =2 1) G 1 3 22 &%, F(1,59) =
0.59, p = 0.444, VLBALER A SAHLIE AR I, 45
FAARARLPE A B2 2 A 23l SR HE R ST i A B8 T 1l >
FET M BB i, S5 MR Ut b vy, A B
HOERGE, UL AR ATE R S BABIYE B 4% 1 S hil
O AT A AE T A AR RUPE R R, F(1,59) = 4.24,
p<0.05,1"=0.067, MD=0.22 (L& 1 T).

0.90 -
0.80 - )i

1 0.70 A %\

= 0.60 N

& 050 1 S

< 0.40 - S~

ﬁ 0.30 \\{
0.20 1 o—e ELEMADIM:

0.10 1  e-===0 {ELEHARMIM:

0 1
AR A

——i

fEFTE AR
0.90 -
0.80
i 0.70 1
= 0.60
§ 0.50
< 0.40 -
0.30 -
0.20 1 o——e FZHIAHLIM:
0.10 4 &---o {REEHARLIME:

-

R AL R TARRI:
K1 AR N AR ATEA AR 25 R T A4 BT

32 HERESKEREMXAE

TEMERL R b, AR N A R, 4R
R N TR AR AU o A A 36 AN [+ 4F 1% 2 7 H B
I A 2 S O TR R TR R VAR
B 22 32, AT AFAUMESAET, sl
RO RV EIE VB TR EHSN ALY ik EPSNIUE 4= DI ek By
TOHT, A5 TR R TR LK 4,

F4 TREMBOEFETRXNIRERREREM £ SD)

(=S
g KR
AR F1 F3 Fl F3

KR o AN

El 1.21£1.151.21 £1.01 0.93 £1.10 1.34 £ 1.05
G
E3 1.69+1.17 1.83+0.89 1.07 +1.03 2.17 £ 0.89

El  0.09+0.39 044091 0.13+0.42 0.44 £0.91
EAEH
E3 0.59+0.98 0.59+0.80 0.53+0.92 0.91 £1.09

DA F U5 o] 8 3R T {5 2 R4 A A5 5L A% BT 1 A
Sy RPRARRE, FEPRAN AR AL N, A iR 2 T A R
ik fE B R R T 2R AR . R
TRy 2SS ARIME . S /A BN 7 2290 M. 45 2R
R, AR W, RIE DR F 5Tt bl 2 1 AL
BN R, F(1,31) = 8.34, p< 0.01, 12 =0.212; Ff
SERARAPERS A LA K, F(1,31) = 1.60, p= 0.215;
THAFHARZE, F(1,31) = 1.518, p = 0.227, 45H
R 2R Bl T AR [F(1,31) = 12.35, p <
0.01, n? = 0.285TFNL5 I AHMIE[F(1,31) = 4.94, p <
0.05, 02 = 0.137]F93 i o & 2 1, S BEAE AR i
#,F(1,31)=0.05, p= 0.829, MAAKUL, FmAHL
P AR R 3R s T B K — 2 EE T AE 3
P -, RGBT EENTEEE, RN,
25 2K 2 0T dk o i 2 0 AR DL 1S g 4
F(1,28) = 7.93, p < 0.05, n2 = 0.221; BELSHIAHIE
BEIMASEA K, F(1,28) = 0.194, p = 0.663; & HAF
AR E, F(1,28)=0.11, p= 0.738, Z5H{EBKER
i R AU [F(1,28) = 6.057, p < 0.05, 02 =
0.1781FZE R AL IE[F(1,28) = 18.46, p < 0.01, 02 =
0.3971 1Y 384 I &K W 2 $2 &, s HAE IR A W3,
F(1,28) =3.78, p= 0.062, 5 EFHRIFIKIE, 454
AEARLPE 1S A B —F 47 e R 2 U5 ) 8 25 4 5 ),
FAEARIPER A B FAR R AR R RS .

X6 AN ) A i 21 1) 5 A o B o o 5 ARG R T
ST SCAT, ABAER N B HERL BT 5 R R
AR B EIEA R = 0.30, p < 0.001), ZAEMHHE
M 5 R AR R E IEAC(r = 037, p<
0.001), % HH Bl 10T Y5 [ 4851 174 12 BBURK &, JHC o 48 )
LR (8125 45 Al B

4 e

AT SRR, TEAFRRIE b, 24 ANR)2E
VA PR St LUAT B N 22 o R R B 3R ) A ) 5 TR AH
LU L5 A5 R AR AL A9 B v 2 e A L R A B2 T
X5 Z 0545 T AR 2518 (Holyoak & Koh,



1288 N H

%50 %5

L

1987; Schnotz & Baadte, 2015), & [ AL XT #4E
AR HEEE T R S, X PR NN S, 450
AEARLPAE ek LA 34T A TR R T 3R AR AL PR
25 P FFARL I Yo S 4 N 2K L3 B A 1 R AR F 5 5%
T

B, FIIEB B T =k, 5T —2
(Aichelburg et al., 2016; Bugaiska & Thibaut, 2015;
Salthouse, 2005), {HASAFFY A& I A4 T [m] B e 5K
S L A 3L 48 0 A U 2 S A 8 B RS LU HE FRAT: 55 1Y
AR 22 ST/ g XTHEPIANE S, DUARERR AR St
AIARIEZE A RE, AR 2 Y & 1 HEREAS 7r 2 22
B DLz e =8 4F B N bR fE 2 (Gerstorf, Ram,
Hoppmann, Willis, & Schaie, 2011), A& ASIA]
ST MRS AR 22 5. ATLLR I, S
MR E T, B AN RSt L AR I 3.20
SD CEFN: 1.08 +£0.87; AN 6.82+1.79; &
Wi, AR, R, G, 2014)0 1.73 SD (E4F
AN 599 £ 9.2; 52 A 79.1 £ 11.1; Salthouse,
1992b); i 7E A W 55 22 4F N 1 WL % LG AR 52 IR
0.86 SD (Z4 AN :0.38+0.25; £ N :0.62+0.28),
P AT O, A LA 2SS0 1) ) A A ey K e
AR NI HERR S GTA TR TE, SRR AZEEE N,
SRR UL, XA LA R VR T A 5 R AS TR )
FEREIAK (cohort)AY Fb 4% (Hiiliir, Ram, & Gerstorf, 2015;
Schilling, 2005), {H#5 #5844 Z 0] 1) LR AN
JUIERY, HRRVE AR o

Hk, 7efs BRI ER L, DD &3
2 1 RR AL R0 85 A8 AR R XoF i 3y 114 2 B 4 BRAR
F(Catrambone, 2002), A5 PIUERH, Hit—
Ak PR H AL PR X A N, S5 A AR AL PR X AR
i NS A QIR ) A R ot i (1) 43 B ik — 2D B
UE 73X —45 5 . FRIAAHLE AT LUGE #F 2248 A% [A]
RGBT ER, Hmdee 7 Erpa; 45M
ABLE 0 3% T AR ABL M 7T LA 43 SRR 2 A A N X8 R [ A
rhZE K (5 B MR EAE Bk R, R R T2 4R
BB . 7R R ST, Gentner (1988)42
H T 9k &L # (relational shift)FIHES:, BIRHE 4F 6%
K, MR 2 5 B G R 4 A8 (5 B . ARWFSE
K BRAE A 01 B0 T 5 AR U 2R AR 3 1 M
BB, XJERFRAT K R T ag BAT S gt
R L T L AT 2 H B R BEAE IR i AR R B A,
LA N WINHTRE I e s n R A T 2% 1 AR AL T
{8, Morrison (2005)#1 Salthouse (1992b, 2005)%
He B2 AR R A5 R AT 5007, IR FEHER S R v,

o W AR 22 O AR () i A7 e kv B A TR, HD A
G2 B TAEICIC A BRI, FH I ZS M5 B, #
i {5 B 5 5 T3 B (Catrambone, 2002), A %117 fif
B, AR RS 1E B H 3 1) id #2E (Chen
et al., 2004), HCZAFE NI H X 3 HF B 1 .
X AENHIRE J7 i Ak T % e By Be 0y JL 26 b 75 2128
IR, Lz R R AE D RO, JokA
ZER AL, 0 PEAR 7 (mental model) B HH BLAE
Horpid 25 5 Z4E H (Brown, Kane, & Echols, 1986),
Hyk, shHlA FTReTE A T15 BN Ty B s 2R,
— 7, BAENGE TSRS WME R
i TR B AR 2k DA AR A O P R YR (Kossowska,
2007), R e ORI 4 5 LA TR S ]
Ty —Ji T, EAE AR AR ST, &
PR — Foss 458 (hypervigilance), BRIV 22 i 22 %
BRI TIE AR AR BRI F B, BIE AR
H F 1 {5 B (Kossowska, Jasko, Bar-Tal, & Szastok,
2012), fef, AR NAEHEB b S 30X 2 AR fRL 1 1Y
A5 TT RE 5 FRAR R AR A e IR A G AE
Sca R, RIE(E B2 k4, SERZ D)
i), HEHREEEAE T SIS R A, e ] 1
WA g R B, B4 N4 il 2 54,
N1 e i i 1 K 20 N 5 S s R S A i
HE, AU ST . PR, [RIE e A g
G 241 LA B iR 245 5y VP £ (Earles & Kersten,
2000).

FJE, TEHER TR MRS R B G R b, AHE
TR, AW AR 2, A 2R 0 R A R 4 BT
A OC, 2 IR R () L SR, B BT
HA D RE IR, X SRR —2, RS MY
FE T J0 vk 18 K B e A2 A 8 YR Tn) A Bl TG 1 e
R 1) R fg 2RI 2 0 2R (Cheen et al., 2004), 2
LU RE Ty & — R ik — et i BE 1, R B IZ
F14) 28 5 SR il 1R 1 i [ RAG 1) T B B AR A, AR
FLRE I A R st girh, L i R4 25 L RE
B3 7K I TE T RE AR IE B RIE C R | $2EHUF B It 2 1%
JoRAs B, LR TAEICIZ &R 8t 0 75
(Morrison & Cho, 2008), A FHEHIRE 7 K& R 1 in 1,
BT rPEI, FEMERL R, A AH OC Y 22 1
JI8 #MI AT - B 5T (left anterior ventrolateral prefrontal
cortex) 2 STEREHUE B P B ZAEH, 2 X A0S
A By TR g 3b 52 B HE PR AT 55 (Bunge, Wendelken,
Badre, & Wagner, 2005; Wright, Matlen, Baym, Ferrer,
& Bunge, 2008). X SEHFSE 4R I RO AG R IR



5118

AR BT R DR A S LU HERE A &4k . R TRAR LR A A5 R AR R A 4 1289

A BT A HEAEA

EAE NFEAE T R B R 2 DA B R
Z R TR B A TR S S P R, AR ST A PR,
BN O PR S ARORE 22 AR R, PO AE BT
BAENT AN, S O M PR A A DI fE,
SER AT R ARG BR 5 R B v A 3R AR RUPE R
b5 7853, AT LA B 28 A A 850 BRI B8 A OG5
B ISR, R, 7E R M5 S 5T 2 1Y Al
b, T AT B 4 s B AR T E A AR
LR, TEEMEE LA TS, EHCEAE
NEHFHLEF, 5. QQ F1 Facetime 3K {FH YK
SRR, (HBAE ANTE s Horh —Fh 5 il
Mo —M e, WM TReE s, Joikag
FROU o Sy 35 By HCAE AR RL B 388 TR AT v PR A S AL i 2
fe, WESEH B ERERIE LS, RS TFHLAE
s 38 B S HR P LA A iR TR A
AN[E A B e, (RS 5 SRR
KW, 7EBOHEFE N HARE APP I, W
T AHABL AR B TR A o] AR, $ i 2 AR AN HERILT
BrIReS .

5 MR ARSERE

AR, —, MR
AL, EMGEAERE, W HE AR . ABRRE
85, WFGEE N O TEAE A DT o) I A 25 1 58 A
o) BAE R A S AR S, AMRRRT OE &R
T &L B 5% (Hoppmann & Blanchard-Fields, 2011), 4
(] EUE BE W B A BROC R I, AR R A8 R i 25
Ht— 8/ (Thornton & Dumke, 2005), 55—, AHF
FEAT R AEAR [F] A1 B2 rh R AT HE S, IR 4R A~ [a]
fCS e Ay, AR AR RIS B T e LR A ik
KA, AR TG >0 A5 %) 0 D0 4 35 5 8 3 AN [
R 1) U B v, 2 802 A5 A7 1 5 17 B2 1Y e 3 7% 3L
Ho BB, ALEH T RS RRAXT LAFSE, X
BN LELESR R F R E AN,
DARRAS A i T SR v S LU HE B ) R TR ARRAE

6 45

(DN BT AR 21k

()R T 5 SR 45 K4 15 S5 B R LU o $f 25
AR, AR, A

(3)7% T AR AU X 28 41 0 4 BRI RS, 2R 0o 7 o
NEEL, BAENAER G B AR T T 45 51
TEFARE BB &

& % x W

Aichelburg, C., Urbanski, M., Thiebaut de, S. M., Humbert, F.,
Levy, R., & Volle, E. (2016). Morphometry of left frontal
and temporal poles predicts analogical reasoning abilities.
Cerebral Cortex, 26(3), 915-932.

Brown, A. L., & Kane, M. J. (1988). Preschool children can
learn to transfer: Learning to learn and learning from
example. Cognitive Psychology, 20(4), 493-523.

Brown, A. L., Kane, M. J., & Echols, C. H. (1986). Young
children's mental models determine analogical transfer
across problems with a common goal structure. Cognitive
Development, 1(2), 103—121.

Bugaiska, A., & Thibaut, J-P. (2015). Analogical reasoning
and aging: The processing speed and inhibition hypothesis.
Aging, Neuropsychology, and Cognition, 22(3), 340-356.

Bulloch, M. J., & Opfer, J. E. (2009). What makes relational
reasoning smart? Revisiting the perceptual - to - relational
shift in the development of generalization. Developmental
Science, 12(1), 114-122.

Bunge, S. A., Wendelken, C., Badre, D., & Wagner, A. D.
(2005). Analogical reasoning and prefrontal cortex:
Evidence for separable retrieval and integration mechanisms.
Cerebral. Cortex, 15(3), 239-249.

Catrambone, R. (2002). The effects of surface and structural
feature matches on the access of story analogs. Journal of
Experimental Psychology: Learning, Memory, and Cognition,
28(2), 318-334.

Chan, J., Paletz, S. B. F., & Schunn, C. D. (2012). Analogy as
a strategy for supporting complex problem solving under
uncertainty. Memory & Cognition, 40(8), 1352-1365.

Chen, Z., & Siegler, R. S. (2013). Young children’s analogical
problem solving: Gaining insights from video displays.
Journal of Experimental Child Psychology, 116(4), 904-913.

Chen, Z., Mo, L., & Honomichl, R. (2004). Having the
memory of an elephant: Long-term retrieval and the use of
analogues in problem solving. Journal of Experimental
Psychology: General, 133(3), 415-433.

Clark, E., Gardner, M. K., Brown, G., & Howell, R. J. (1990).
Changes in analogical reasoning in adulthood. Experimental
Aging Research, 16(1-2), 95-99.

Earles, J. L., & Kersten, A. W. (2000). Adult age differences
in memory for verbs and nouns. Aging, Neuropsychology,
and Cognition, 7(2), 130-139.

Gao, Y., Peng, H. M., Wang, D. H., & Wen, J. (2014). The
Role of Working Memory in Inductive Reasoning Aging.
Journal of Psychological Science, 37(1), 106-110.

[Ehl, BAEfE, FRAE, SCiE. (2014). TARICIZAE VD 984
BREE S1 AL VE . O BEFL, 37(1), 106-110.]

Gentner, D. (1983). Structure-mapping: A theoretical
framework for analogy. Cognitive Science, 7(2), 155-170.

Gentner, D. (1988). Metaphor as structure mapping: The
relational shift. Child Development, 59(1), 47-59.

Gentner, D., Rattermann, M. J., & Forbus, K. D. (1993). The
roles of similarity in transfer: Separating retrievability from
inferential soundness. Cognitive Psychology, 25(4), 524-
575.

Gerstorf, D., Ram, N., Hoppmann, C., Willis, S. L., & Schaie,
K. W. (2011). Cohort differences in cognitive aging and
terminal decline in the Seattle Longitudinal Study.
Developmental Psychology, 47(4), 1026—-1041.

Gick, M. L., & Holyoak, K. L. (1983). Schema induction and
analogical transfer. Cognitive Psychology, 15(1), 1-38.

Goswami, U. (1991). Analogical reasoning: What develops? A
review of research and theory. Child Development, 62(1),



1290 N H

2% il %50 %

1-22.

Holyoak, K. J., & Koh, K. (1987). Surface and structural
similarity in analogical transfer. Memory & Cognition,
15(4), 332-340.

Hoppmann, C. A., & Blanchard-Fields, F. (2011). Problem-
solving variability in older spouses: How is it linked to
problem-, person-, and couple-characteristics? Psychology
and Aging, 26(3), 525-531.

Hilir, G., Ram, N., & Gerstorf, D. (2015). Historical
improvements in well-being do not hold in late life: Birth-
and death-year cohorts in the United States and Germany.
Developmental Psychology, 51(7), 998—1012.

Isella, V., Molteni, F., Mapelli, C., & Ferrarese, C. (2015).
Short term memory for single surface features and bindings
in ageing: A replication study. Brain and Cognition, 96,
38-42.

Jablansky, S., Alexander, P. A., Dumas, D., & Compton, V.
(2016). Developmental differences in relational reasoning
among primary and secondary school students. Journal of
Educational Psychology, 108(4), 592-608.

Jeste, D. V., & Oswald, A. J. (2014). Individual and societal
wisdom: Explaining the paradox of human aging and high
well-being. Psychiatry: Interpersonal and Biological
Processes, 77(4), 317-330.

Koehler, D. J., Brenner, L. A., Liberman, V., & Tversky, A.
(1996). Confidence and accuracy in trait inference:
Judgment by similarity. Acta Psychologica, 92(1), 33-57.

Kossowska, M. (2007). The role of cognitive inhibition in
motivation toward closure. Personality and Individual
Differences, 42(6), 1117-1126.

Kossowska, M., Jasko, K., Bar-Tal, Y., & Szastok, M. (2012).
The relationship between need for closure and memory for
schema-related information among younger and older
adults. Aging, Neuropsychology, and Cognition, 19(1-2),
283-300.

Liviatan, 1., Trope, Y., & Liberman, N. (2008). Interpersonal
similarity as a social distance dimension: Implications for
perception of others’ actions. Journal of Experimental
Social Psychology, 44(5), 1256-1269.

Monge, Z. A., Greenwood, P. M., Parasuraman, R., &
Strenziok, M. (2016). Individual differences in reasoning
and visuospatial attention are associated with prefrontal
and parietal white matter tracts in healthy older adults.
Neuropsychology, 30(5), 558-567.

Morrison, R. G. (2005). Thinking in working memory, In K. J.
Holyoak & R. G. Morrison (Eds.), The Cambridge
Handbook of Thinking and Reasoning (pp. 457-473).
Cambridge, England: Cambridge University Press.

Morrison, R. G., & Cho, S. (2008). Neurocognitive process
constraints on analogy: What changes to allow children to
reason like adults?. Behavioral and Brain Sciences, 31(4),
391-392.

Pierce, K. A., & Gholson, B. (1994). Surface similarity and
relational similarity in the development of analogical
problem solving: Isomorphic and nonisomorphic transfer.
Developmental Psychology, 30(5), 724-737.

Rhodes, S., Parra, M. A., Cowan, N., & Logie, R. H. (2017).
Healthy aging and visual working memory: The effect of

mixing feature and conjunction changes. Psychology and
Aging, 32(4), 354-366.

Ross, B. H. (1984). Remindings and their effects in learning a
cognitive skill. Cognitive Psychology, 16(3), 371-416.

Ross, B. H. (1989). Distinguishing types of superficial
similarities: Different effects on the access and use of
earlier problems. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 15(3), 456—468.

Saczynski, J. S., Willis, S. L., & Schaie, K. W. (2002).
Strategy use in reasoning training with older adults. Aging,
Neuropsychology, and Cognition, 9(1), 48-60.

Salthouse, T. A. (1992b). Working-memory mediation of adult
age differences in integrative reasoning. Memory &
Cognition, 20(4), 413-423.

Salthouse, T. A. (2005). Effects of aging on reasoning. In K. J.
Holyoak & R. G. Morrison (Eds.), The Cambridge
Handbook of Thinking and Reasoning (pp. 589-605).
Cambridge, England: Cambridge University Press.

Salthouse, T. A., Legg, S., Palmon, R., & Mitchell, D. R.
(1990). Memory factors in age-related differences in
simple reasoning. Psychology and Aging, 5(1), 9-15.

Schilling, O. K. (2005). Cohort- and age-related decline in
elder’s life satisfaction: Is there really a paradox? European
Journal of Ageing, 2(4), 254-263.

Schnotz, W., & Baadte, C. (2015). Surface and deep structures
in graphics comprehension. Memory & Cognition, 43(4),
605-618.

Sternberg, R. J., & Nigro, G. (1980). Development patterns in
the solution of verbal analogies. Child Development, 51(1),
27-38.

Thornton, W. J. L., & Dumke, H. A. (2005). Age differences
in everyday problem-solving and decision-making
effectiveness: A meta—analytic review. Psychology and
Aging, 20(1), 85-99.

Tunteler, E. & Resing, W. C. M. (2002). Spontaneous
analogical transfer in 4-year-olds: A microgenetic study.
Journal of Experimental Child Psychology, 83(3), 149-166.

Viskontas, 1. V., Holyoak, K. J., & Knowlton, B. J. (2005).
Relational integration in older adults. Thinking &
Reasoning, 11(4), 390-410.

Viskontas, 1. V., Morrison, R. G., Holyoak, K. J., Hummel, J.
E., & Knowlton, B. J. (2004). Relational integration,
inhibition, and analogical reasoning in older adults.
Psychology and Aging, 19(4), 581-591.

Wright, S. B., Matlen, B. J., Baym, C. L., Ferrer, E., & Bunge,
S. A. (2008). Neural correlates of fluid reasoning in
children and adults. Frontiers in Human Neuroscience, 1(1),
8.

Xin, Z. Q. (2007). The Relation-representation complexity
model. Psychological Development and Education. 23(3),
122-128.

[FF H¥E. (2007). RR-RIEE MR, LHLEGHE.
23(3), 122-128.]

Zhang, Q. L., & Wang, Y. M. (1999). A research on the
mechanism of analogical transfer. Journal of Psychological
Science (China), 22(2), 141-143+191.

(FRPAR, TR (1999). KT L AENHIMBTTE. L2
Fle%, 22(2), 141-143+191.]



55 11 14 AR BT R DR A S LU HERE A &4k . R TRAR LR A A5 R AR R A 4 1291

Therole of surface and structural similarity in analogical reasoning aging:
Based on the problem-solving paradigm

LI Meijia'; ZHUANG Dangi>'; PENG Huamao'

(" Institute of Developmental Psychology, Beijing Normal University, Beijing 100875, China)
(* Qianjin Network Information Technology (Shanghai) Co., LTD. Beijing branch, Beijing 100016, China)

Abstract

Analogical reasoning is a major form of abstract logical thinking. It refers to the transferring process of
knowledge from one situation or field to another. To transfer successfully when facing new problems, it is
important for the elderly to retrieve the appropriate sources of knowledge as quickly as possible. Additionally,
the elderly rich in life experience are supposed to be the embodiment of wisdom, which is also helpful. Previous
research about the elderly’s analogical reasoning mainly focused on the encoding stage, and, in most cases, the
task paradigm was rigorous laboratory study. The task paradigm may have generated outcomes against
participants’ reactions in natural settings, causing reduced ecological validity and inability to present their real
competence. The present study was based on the problem-solving paradigm rather than a laboratory-based
experiment. We aimed to figure out whether the elderly retrograde in the retrieval of source problems and
whether there exist age differences in the usage of surface information and structural information. The encoding
quality between the old and young participants was ensured to be identical.

Twenty-nine young adults (age: M = 21.86, SD = 1.43) and thirty-two old adults (age: M = 69.09, D = 5.11)
participated in the experiment. This study used a mixed design in which age group (old/young) was a between-
subjects variable and surface similarity (high/low) and structural similarity (high/low) were within-subjects
variables. There were two phases included in the whole procedure. During the learning phase, participants learnt
twenty source stories and summarized the higher-order relation of each. Three days later, twenty other target
stories were presented in which participants were to figure out how to solve the problems with the hints they
recalled from the source stories learnt three days ago. The performance of reasoning (quality of solving the
target problem according to the source problem) and retrieving (quantity of surface and structural information
retrieved) were the dependent variables.

The results showed that the elderly experienced analogical reasoning aging. To be specific, they relied more
on the surface feature similarity than did the younger adults. As for surface and structural information, the more
the information was provided, the better was their reasoning. It was beneficial to both age groups in reasoning
when the surface and structural similarity increased, which indicated that the reasoning of the elderly and young
people could benefit from better retrieval to the source problems. As for interaction effect, for the elderly in lack
of surface information, increasing structural similarity would not enhance their reasoning quality. When there
was enough surface and structural information, they performed the best. It implied that the elderly could benefit
from structural similarity only on the condition that enough surface information was given. When retrieving
information from source problems, surface feature exerted an across-information-type promotion effect on
retrieval quality. However, the increase in structural information could only help the elderly to improve their
retrieval in structural information. As for the younger adults, structural features and surface features were
conducive to their retrieval of homogeneous information. With regard to the relation between retrieval quality
and reasoning performance, the correlation was significant in both age groups. It enlightened us that people who
cannot reason correctly were probably poor in retrieval.

To improve the performance of the elderly in analogical reasoning, we can increase the transmission of
surface features, such as designing mobile phone apps with similar interfaces, which can reduce their learning
cost. Further studies should focus on designing more realistic contexts as well as delving into the process of how
far transfer of learning happens.

Key words analogical reasoning; transfer; problem solving paradigm; surface similarity; structural similarity





