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Objectives: This study tested four- and five-year-old children’s analogical transfer of spatial relations
from samples consisting of either richly decorated geometric shapes or concrete objects. It also
examined whether young children would transfer containment relations more readily than they
would transfer support relations, and whether the difference between children’s transfer of
containment and support relations would vary with object type and age.

Methods: Four- and five-year-old children (N = 73) recruited in Busan were presented with a spatial
analogies task adopted from Huttenlocher and Levine (1990). Children were asked to transfer
containment and support relations from samples consisting of either richly decorated geometric
shapes or concrete objects, to three choices consisting of concrete objects.

Results: First, four-year-olds successfully transferred containment relations only from concrete objects,
whereas five-year-olds did so from both types of objects. Second, four-year-olds failed to transfer support
relations regardless of object type, whereas five-year-olds successfully transferred support relations from
richly decorated geometric shapes. Third, five-year-olds overall showed better performance than four-
year-olds. Finally, children transferred containment relations more readily than they transferred support
relations only when the samples consisted of concrete objects (but not when the samples were geometric
shapes).

Conclusion: The results suggest that children’s transfer of spatial relations overall improves between
ages four and five years and that young children’s transfer of support relations (less salient spatial
relations than containment) may benefit from the use of geometric shapes.
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Introduction
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(transfer)A| 7]+ A}3L(Gentner, 1983; Vosniadou, 1989) 2 4], <]
7+e] S a3t QA A = F sholth 5 58 Yol -1
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=2 AFaL9] 7] A (mechanism)of] HisjA= o2 o] 2
o 240] Qo) F AE FAFE 84 19 g
(mapping) ¥k, 7|27} <= ARl (base E= sample)of| A Ab= 7F
o BAA G225 = (retrieval)dh= Zlo] F52] ALty
o] A2 42 A A ] A THGentner, 1989; Pellegrino, 1985;
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& W3 o] Z(structural mapping theory) o] &Jo1H, F-F+= F
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& Gentner, 2015) Sol7]o & 93 AT o]HL =olz 2
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Toupin, 1986; Lowenstein & Gentner, 2005; Richland, Morrison,
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2 ek anl e 57 A440] B HoE
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o, QPAES Aol M2 5 5 P Peloz 1A
Z A A2 224 (Gentner & Rattermann, 1991), -§5= A2ro] vt
S (Starr, Vendetti, & Bunge, 2018), 2}%]7] 2} 2] 57} (Halford,
1993; Simms, Frausel, & Richland, 2018), AH 94| 58S &
5131 A8 7]%52] 3FAH(Richland et al., 2006; Thibaut & French,
2016; Thibaut, French, & Vezneva, 5 A &) gk S
o}7] Yol AE &F 290 A 01011,}1— Ao 7 Kol
t}. o] & S sl= AL ANE, Goswamill Brown (1990a)
o] Aol A 34N, 44, 64 Frote] -5+ A sl sl ¢
Boll WhE = B3, 53] 3419} 44 Atolofl SARE g
Aro] JeheS = 5,\— 21T} Holyoak®} Thagard (1995)% 4A]]
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'3]‘ CTh(Park & Casasola, 2017).
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§5 To] Tt o] 2ol )25 2 1), fole] §7 e
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t}. Sternberg®} Gardner (1983), 12| 3L Pellegrino (1985)¢] ut
29, 54 Holo] Aufl= 7|&Y A 43 =& A
Fehol frakehE e A9 A, e f03 A4 YS 2
S W= 28] Aufl, & o x| 24o] B2/ ate Aei = dof
o] fglo] Hof dojdtt &, folrt 2447, A7
AR T, 53 Al FA Ot AP 2|41 2k
Felehe, dhA)|9F faket wA| 2] A Hof 29171 Ty
ANEE]A] =ttt 5ol Aaffd 4= 3= Aotk

AAZ, ¢I7te] AE A2 oA PAIEC] FoF W
A7t 52 RoFE A159°] 1t (Maintenant, Blaye, &
Paour, 2011; Savic, Thierry, & Kovic, 2020; Scheuner, Bonthoux,
Cannard, & Blaye, 2004). 9| & 59, 248 A4 E= 15
&0 2 #R|S 4= )= A (object matching task) ol 4] A Q1
oflAl =A| 1He] FAIA HA (o]: )= 573 BA (<]):
2-FUA) R o A5 A S 2 YERGTHSavic et al., 2020).
ko] Aol ARt dAtol A F=A A Wkl A 253t
2 ok o] Zgho] 11 witl vigke] et ofHA dof

© A7FAaY £33 ol gt FAH BA Y FA dAg
T E]o] =9]5 v} 9Jth(Maintenant et al., 2011). o]7]A4 &
AT (salience)o] & oW ARzo] ThE AREd FHE o= Q5]
Seldom Teln Ao AAE7] 48 E4 physica
bottom-up distinctiveness)S S=3+}(Fecteau & Munoz, 2006).
T3 3 AHAIZAA o]u|A]) 9] ARE Ei= Tl o] thE ARE
T g R A IAE I S22 Q) 23S 245 A
(Kadir & Brady, 2001), A5k 12k5] 31 74 74k Alel
417 kg2 2 5k= 574 (van Rullen, 2003)Z & 1|3t}

o] A HATO] A& Zpol= {52 v/l HA o A&
o] 7¥s sttt 53], ¥AE toll o1& e A ert vhgol &
aff 2t =007} A e o] & Ao S A dol QL
ok & e oz, o] AR AR ol ARgAROll HIS A
S AR 7] B 7)ol BA (dghe-fin) & T AASHA A2}
H}H(Choi & Hattrup, 2012). E, $F AE0] tHE ARE9] 9o
Solglts ZHBAMS} 3 ARo| THE AHES Uk ol
A WA 9 A AT EnE of2 2ol Hely FEAL
2 =27 $EE = F7F 93] o] (Bremner & Idowu, 1987;
Clark, 1973; Johnston & Slobin, 1979; Meints, Plunkett, Harris,
& Dimmock, 2002; Tomasello, 1987) o}7| K e HFEA 7
AR A S = Z7FA| (Casasola & Cohen, 2002; Casasola,
Cohen, & Chiarello, 2003; Park & Casasola, 2015)2}= =7
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o] AT, o]e} FAJof, o Atol| A EFAI7F A A A
of v F-Fotoll Al A 2tE 7] A o= vrehd vl k. -
AA ez, Ao gt HFEE FA4ohe 22 AR
Alell B8l & o] & A171Q1 A5 67197 UERdTHCasasola &
Cohen, 2002; Casasola, et al., 2003). 3}, 42422 o Q& A <]
5131 (Chang-Song, 2004), (2 &HAE & dl= To(in, ¢h)
= AABAE BHSH= ©of(on, H)ETt frotef &fsf T o
A o]al|E] 11 ] HItHS}A AFZE tH(Bowerman, 1996; Brown,
1973; Clark, 1973; Furrow, Murray, & Furrow, 1986; Gentner &
Bowerman, 2009; Halpern, Corrigan, & Avizer, 1983; Johnston
& Slobin, 1979; Park, 2015). ¥t ofy e, 37HAIE 215
Bt GEOINE ASu] oFFS AA ARG Zeka
£ t] o] A=3H(Casasola, Bhagwat, Doan, & Love, 2017;
Corrigan, Halpern, Aviezer, & Goldblatt, 1981). 37+ 75
Aol A AU 0.2 AlE Bol 34 fobE folsA] G2
ofl A5 7 9= TREATE A A TABE AN AL
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Casasola, 2017; Son, Smith, & Goldstone, 2011). of| 2, J-ol52
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8750] Eh2 A1ZH9 0 2 A AT 490 B 55151 THSon
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= 3.17, Yol 189, oo} 22w o 2 AL} 0|5 B
Alol] 275t ool Z 3§21 S Fofl A ek

AT =T

Golo] F7HH| G55 =4517] 93l Huttenlocher®} Levine
(1990)©] 7HHt3t The Primary Test of Cognitive Skills (PTCS)2]
7 (analogies) H|A~EE Park (2015)0] =74 - B3t F-7H5-
Z=1}A (spatial analogies test) & 712 424 3to] AE-5}4 T}
A, PTCS= W5A| frobi-e 253l 2844 ofs-2 7t
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AE7F Q= AFElof| A Park (2015)2 PTCSS] -7H55= H| A~
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Figure 1. Sample spatial analogy items for support and containment relations.
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o] 00()el A 18 HelZ Aol 2. 17 00(e]) 13
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ROl kg T ol ALt ot o
r ]“3— =y 24% FAE 24 5 shuel, 181
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SEATE 32 & A9 “T1E]Al LA o] O ES AR
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Aol ook, Salutet fololA 2 ol g el A N2
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A& (matching tasks)o| A ThA T E XAl 5 0] AFEE
=4, of| & &1, ‘goes best (Waxman & Namy, 1997)’, ‘goes with
(Waxman & Namy, 1997)"2]of| %= ‘the most like (Deak & Bauer,

1995)’, ‘the same kind of thing (Deak & Bauer, 1995)" 5-¢| A&
Eloleh Mg epof whaw, $-e|a 1A ulsare] sgst
L ‘the most like'gl= F3-& AR AFRBI= HS Sol=

°f 3% /\V\*Oﬂ AR el S48k 78‘3& | A3z, 5
2 2] Z'0f| 3lg5H= ‘the same kind of thing©]
the= FAS Aol AREShE B9 oA’ 2%
AelE Z215H= 7 aFo] 913 th(Deak & Bauer, 1995). ©]of] H]
3f], ‘goes best with'= T & g+ 33 O 2 A 2] TA|(o): Y50]-
BPRPE EoHE Bk R DA o3 HEle S
73Fo] 212 tH(Waxman & Namy, 1997). wheba] & o] A
= BAS Tjskan stk
$ol7h 7] 5 ShtE S0 slelA Sueld ATae
Lolo] AeS ZAFR|of 7|&E35}al t}-& 235l o 2 Hojzith o]
eIgt 2ol 1 BaE 8 BaslA W sl fof
) 8 I )T 0 2 EFE|g O], mE Fafo
7| fohe AEA AES A2 BT fotel SHe
7} ALk Ee 5’—7f+?2i/—§~ LEHE= 22]E 22 217,
1 9/4 E7/-§—

E‘H]‘/—\‘ﬁl'7 ’ ‘7]-‘9‘%‘%’

KJCS

AR

(9]

Z221%) 2} SPSS 21.0 21 (IBM Co., Armonk, NY)2
ARg-SEe] EAISEITE A, fobe] I A A s o
£ 7] 98l ot B At vl awshs
2t A= AAIBEATE Fotbe] f-571 ARG @A 5A), 3t
BACEF AR, AAEY 53 (&, A=) ol whet 2po] 7}
UEA| ot 7] Qe AR AAE F3= HAAF ZF #ed
° E 0@ Y MO R Sh=2x2x2 T34
=4 Pv‘%éi (mixed—design ANOVA)2 AA|8H T F-2]81A| e}
AT 2SS A YelA = te- A 1S ARSI

Results

913, o1 3 HAE bk Aol Yol
P el S S vl w et Zake ket 2k

Table 1
Means and Standard Deviations of Spatial Analogy Scores by Age, Relation, and Object Type
Containment Support Total
4-year-olds
Geometric shapes 1.29 (0.77) 1.53 (1.13) 2.82(1.29)
Concrete objects 2.19 (0.98)** 1.25 (1.13) 3.44 (1.75)+
Total 1.73 (0.98)* 1.39 (1.12) 3.12 (1.54)*
5-year-olds
Geometric shapes 2.05 (1.10)** 2.25 (1.25)** 4.30 (1.89)***
Concrete objects 2.05 (1.36)* 1.70 (0.80)+ 3.75 (1.74)*
Total 2.05 (1.22)*** 1.98 (1.07)*** 4.03 (1.82)***
Total

Geometric shapes
Concrete objects

Total

1.70 (1.02)*
2.11 (1.19)***
1.90 (1.12)***

1.92 (1.23)**
1.50 (0.97)
1.71 (1.12)**

3.62 (1.78)**
3.601 (1.73)*
3.62 (1.75)***

Note. A cross mark represents a significantly different score compared to the chance level at a = .10.

*p<.05.**p< .01 **p<.001.
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Figure 2. Mean scores on spatial analogies test by age, relation, and object type. Error bars refer to +1 SE (standard error).

*p<.05. *p<.01. *™¥p<.001.
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=o=, 54 frof 5 =8 219 frole X
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O} AFE 2HR A TS ool 7] $Jaf EFH A FAMEAS AlA]

ot Avhe oh2a 2ok A# o] FREINF(1, 69) = 5.03, p <
05)2F S x A|AE B9 o] Y A-E AIHF(1, 69)
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T deahg 2k §I9

HA Ao Fauks AR, A AAE 3
& S50, AR o & 5A] fobe] {5 H4(M = 2.01, SE =
0. 13)7} 4A) Frote] = qu(

g0z paBAS ANE 23 09 ol UEAES
A A 07 olafalr] Sla) AN G ER XX Ao} w3
=R

A 5 M5B vlaehs B c HS5S HAsITh 5,
AAE R EE FEA ol w2 §52HA] 28 2ol & 4k
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ol A= EFFEA oF 4] 2| A 2] wi— <= 7hol| o)t 2ol 7}
049»1\4—1_’—({(36) <1 HS) TA=

009, %, ZUAL ANEAL) 5 48 Aol B
AL TAER AAE 2 A Ak ekt
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A ey Ak Bt WA, 449k SA okt T Ei= A
B2 A A} AR BAE HTH R {6t
oFor A s1%de. the-0.7, foke] B T 4
o] A @A, 5A), FLACET A, AR TA), AAE F
(=, FAE) ol whet G5 Zpo| 7} QA Gopr 1) 3}
ek Hoh FAA o, FA %nz— s o] 4412} 5A Aol
of FFEE=A], fote] FHA follA] EFLAZ AT
ARG oHE 7HA=A1E FUstaL, frobe] F1AA fol
A A A A g LA 0] AT A o]Fdo] AAlE] =

 AE A= Al Eﬂ EA A szt
SFRTE vhAeF o=, T2 3 AT ARg AV} 44 E T 5A o)A
o} oA e l%%‘fdﬂﬂ | obelet. 2 2] 2t
£ sl A deke] W de =ofshd thaak Eoh
A, fobe] Al e A e Bl 23 4
Al Frob= ?Xﬂ 2 ZFBAE 52 5 AN °F

A AR A= F55H4] ZRH o= Gt FHAlER Al
A AR HAE JJr‘% al %
NAT AoEe 4 5
Gentner & Bowerman, 2009; Park, 2015). tEZ o &, X]—EX]-
Fe 5 U S ST e 82 20
ALk A A HA 9 = S o], 3 1074 o}
A P R A
AlS] WFA 3442 3495k tll A3t (Casasola & Cohen,
2002). E3F, 34 ok FAlER AAE A= 50
KB A ABALE §20] A EATHPak, 2015). 1 2T
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