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HE dort FAHR < 3h=

| A= ok AUAS IR & AT AFELS Aol i AR
Hoj| 7ukela ok FE 9 AASH=E
o] FAAR Fejol tieiAe ol E & =4 Folm, I Ig e diEixe ¢zl
7t oS fEEsith 28eg B dAFdAe £EA0E AAE FA™A A (time line)S
AHE8Ee] 6~8Al, 9~11A41, TB]aL A1 AP E A2le] EA4& vustd §3], ¢34
ol As AHe ARHoZ WPSHA ¢ T 2I44E §F EE(Cicchini et al., 2014)0]
7I9kete] AR A eyt AFAMAFAJIAE
A ZOYEHE Fokd A7REAo] BHEEHASU, AEE dol 59 AV FYE 89
Al Apolol] AEAAZ Afol7t MAHJNT. FAHOE 6~84 of59 AP, AT =&
9~11A] oleTETt A5 ZIFEE I8 ARAZE Hole Wi, AJ¥ET 9~11
Al obse el o3 Afol7t EASHA XU ol¢} e Aje WAHYU ARPERE E
dol FEATAA e AAY 2 0R ZohE el A oEsta k= Tt
S8E AART.
Q0 : A-ZZF ME oI5t AIZFREFEA AIZHM

(L

FYOH|, Az

ol

R ATE 201898 AN EARFTARY] AUog FFHATAY J2ATARALE wol 53y
AFUTHFHAIM Z: 18-BR-01-07/18-BR-03-02/IBS-R001-D1-2018-b01).
B AT dHF HloJEl& 2018 Cognitive Science Society Meeting®ll A 3EE A FU T

T RAAR  Aed, FFHATE HAATATE, 41068 WA T FADE 61, FEHATH
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I2AlE|5HE| K| Tt

7| = @E‘r. Ol
oo A
& Beller, 2014) A]7—1

1 AATEel e AR g AR
TAZQ el =

olF AAs7] sl TAHJA NI IHA
£ sk A Z}O‘iéﬂi% g7

uful

@H—E— /‘P%’GPt 7/4\% %Z] UﬂF/}fTﬁ%l vl

AR o] HAR&
U ATFA o H,
37t Mz diHlEo] A77F AF Foltkd,
Bottini & Casasanto, 2013; Bueti & Walsh, 2009;
Cai & Connell, 2015; Eichenbaum, 2014, 2017;
Hendricks & Boroditsky, 2015; Howard et al.,
2014; Lourenco & Longo, 2010): FAe /I
< BAHCR gALFEY] Hfs FE S
283t WELZY Rolgl= A (Casasanto
& Boroditsky, 2008; Casasanto, Fotakopoulou &
Boroditsky, 2010), A1Zt4 &3+ BRI F5H
A7k 7)Aol oal AEY F4H/F0
A 2AYES FFHIYE A (Cai & Connell,
2015), 12]aL lZl/ NE AEIY 25 sy
o] FFd ETl3 WHgeneral magnitude) O E
FEol Aedtks Asli(Walsh, 2003)7F A
ojtt. WlgtZ |82 A&t AR A% ¥
7} E4F¥ A(asymmetric) o2 ATER -
AR TE AZE ARl ojEsh= A=rF 1wt
el Arth A Uebd- o ofs AAH
SO WUBoroditsky, 2000; Merritt et al., 2010),

o B ATFES 19k WlEE PFE2/Al
dotd Z7Ee AASHL 3loY(Cai & Connell,
2015; Charras et al., 2017; Coull et al., 2015), &
ol M-8 ArRAe] FF 71A1e EA
of 3k Aslrt v gEe v e 4%
oltt.

Fed SASY AF A A v
= 3R 7] & FH(Frassinetti, Magani, &
Oliveri, 2009; Xuan et al., 2007), &%+ BE
AZbol mA= AZE AR DAHEICai &
Connell, 2015), 18]3l WHEHES] A-F3t <A
3+ & I}(“Spatial-Temporal Association of Response
Codes” STEARC effect; Ishihara et al., 2008) -©|
A8 Al EAE ARG F8 F
AEE AFHAST A& =91, Consond} &
520082 AlT7E ¥ (duration discrimination)
FANA D AT whgo] QEEN A%
Hle W, 2 g2 AlFREe] whee] d
&3 AHAE ©, 71 W] Ague
o] ¥ Assty wES #ESHY STEARC

o=

temporal) @G HAF-FAHAA LA
(prefrontal-parietal cortical network)®] EI F
Exog #AAHY 9 O™(Gauthier & van
Wassenhove, 2016; Woo et al., 2009), 3i7F~9]
3] A (parahippocampal cortex) G H(Davachi et al,,
2003; Libby et al., 2014; Lipton & Eichenbaum,
2008)% 3l T Hhippocampus) A= A3+ 719
ArAG] FEZ oz sl JHo] EA)
Shohy B %3 9 THDeuker et al., 2016; Kyle
et al, 2015). °]9} &2 FFAFLH FA=
o A7t gush B3 AR Bed WekE
oV WolA] ANANL FAHAT A
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ofAHe

2o A Edlo] AT Aolgl= =4S
Xlxlf&\ﬂr. Walsh(2003)E Aol FHE doj
ARV FRe] FEE OB XFhEo] FAF
Aot FAsAE, 9 #dd A8 37

7} BEsel Aue)y) ofge Agolny
A w A% wAe) A% Fejol o)
7t

Tol‘jr 53], F 7H9l Mz OE 7,4_019] Al
o] FHAQ T30l F8F Hto] ofy
2} 7)skeka wtoll 3-8t (Allan & Gibbon,
1991; Buhusi & Meck, 2005) Al7ZF HEe] &
Aol v WAL we} WHIts AR
ARE BRIF 2T 2AYe wEt AR
S/t daglel FEAke] dHE 2dET=
PR & AN, ols o T dF
A3 A9 QzF it A B3 X A|H
911:]'(Arzy et al., 2009; Church & Deluty, 1977;
for a review, Howard, 2018; Rakitin et al., 1998;
Singh & Howard, preprint).

WA, Gibbon (1977)°] WEH, WMo ¥
I 7)8ete HiE WEE ??i*o% Y
o] NZr2AYE 7Aoot Adwo] 7}
otk &, AR AR AQAlE A 2AYS
el FEV ATRE A-rE S7F el o
Hhg- ko] WHH R F74shs 73 -("scalar
variability”), HIH 2] HAS wa2s Ay 7L
WS #ES vk AA g & @elel
A9 "l F A AollA, whgE4te] A=

AR F7hetell mEt HlElH o7 FTtgte]
HFEAL, o] F ANATFAAN HAFHoE
ALEE = HE5 A S (coefficient  of variation) =
Wele AL A AFHe WEe Aol
o] 4 F7|E2 JEHATHGibbon & Church,

FHRT /A7 HBe| BTN

T
o1— o171 Lo

& et U

1981; Gallistel, 1999; Wearden & Jones, 2007).
oA Mz gE e Atwde ARG
= 7S A% EJ_Q =3
ojAE o] =AY sAS sl Alﬁ’ﬁiﬂﬂ
o} By 417383 74% Fovs k¥E
o] XY Folrt.

d & Bol, HIAE =P ZAHH, ARt
HAgo] #oshs gt 3

Aol 242 3t
5| T5°] EIHKMacDonald et al,
2011; Tiganj, Gershman, Sederberg, & Howard,
TEEQ13)S AT B3
Zﬂ(temporal bisection task) =8 =ol Fo W=
AATF 3 (medial prefrontal cortex)2F2] A1 A]

_._‘,:__]—_y Al

YL o0 ol
()

rr

preprint). Kim¥}

zo] BEAE] B &S I v
g7 2 AL BRAAL ol: =1
sAIY) e A AT B o)

Blo)g} B3 thKim et al, 2013). ¥HAE, Al
I A(visual cortex) HZEZFTYY (supplementary
motor)2] A48} AIZHAH KRl WMo Hkg3)
o Y 2718 nels ATE B0 B
153 ATHBuhusi & Meck, 2005; Coull et al,

9 JAA7El PAE IS 1HT wE
F1, BFFAl 2014; S8A, AAA, 2018;

2018; Howard & Eichenbaum, 2013;
Rey et al, 2002; Singh et al., 2018), AR
o thE olsle oHxs] AlEsta F8%
AFFA o},

Casini et al.,
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SmdE|eER] wE

a8Es B dFd4sE AR 3EA A
THE ARt AIRPER e FEjol o
g o3l E dstaat gtk HEAoE ARHY
B Ag A g A= AFE Al 73
(el z2A ¢ 3 PHE 2 A
A A Aot ofEs) W oigk
F, I8 Qs 2 BE dojAe AREAE
of g A47F F57 dZolnh ERE ol
g}, & sEdY
B g dude
U a5 AL &
ojEdget. e
d37F 2 AR
71 R Ae-En wES Fel, SR}
Azt BEIEe] A%E FESFTHDroit-Volet
& Coull, 2015).

2 ATe AN THE Bol ARRH
= FZ(few seconds) THHEH £ T (minutes,
60 olsh7tAle] AR RAE ] EAS 3t
ofd & e A FBHA(Lee & Jeong,
20185 ©l&3tq 6~8Al, 9~114, T1Eja A
AT & oo AR T4 A
o AojAe] Aold B FTHE FARY
o} 3], A7 RS F7HE B8-S
WoR BAsEl] Hos FAIFS Al

¢

_]

2439,

TZA 02 =3k A (number line) IHA
A A A%} e FATE T U
o] A7 g ®Fe] FHANRE AAAE AA
H(Siegler & Booth, 2004; Siegler & Opfer, 2003),
FAZ A 9ol TR ARkl BE
A AR F8 5Ae = 4
A= Aol ZIdsdeh. 53], A A

35k AAH(Kim & Opfer, 2017; Siegler &
Booth, 2004; Siegler & Opfer, 2003), AIZFAR
F40 e HA 6~8Al, 9~114], AU
Apolell Azl Wyt dAs=A A F8
& A7 Aok =3 HE A 7
AE AHES ATolA 28 wkg sigo] &
G F "S- H3K Anobile et al,, 2012; Ciccini et
al, 201401} ofdl obze| wad wedd
(proportion judgment)®] Z¥}-E(Barth & Palladino,
201DE M Eths Bt S7ksta gl A
= s, 2% Wgdo] AR
] Wetol A A ofnlo thefA o W
Fo= =93 = Zojtt

Belsh ¥ obggde] Ao Helstglck
Hel Fee esfole FUW A 36+
= THEUL, Helst

& 93l Fefakgick

9~11M(56%, HAE = 9.594), F 106H ]

ozl A b, R AHEe

A7t AZEAT AR of

glAe} Ado] AFHAUS AAE A=57% F
.

#glol Qe FAF W2 BAR A
% w5t oAl ofF @ Wol HolE: HEEA

oA Al 2= At
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fred)
lo
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o e 20
offt .
_04 “O
4x g
e ™ TO
oz
i
32
(o
i)
o

g rr

: A7 A A=
FAIAATE AAE Y=,
I8 1004 Bzol, o] HAle AAE FI
He ¢ AA2gGA ARAERE 49
UH A 7](encoding) 2t ©7171919] FEFH <
AAs7] A FEAFEAZC], 181 vt
A2} ZAALS] 7 (time line estimation)® T4 % A

b

g QA EdeE SRR AAE 3
B Zole] EYaol ANERoL, AWBI
A E9ge] A Bolg A el
7} 5)7]ejeh M=

OE E9Y Aol AEH

% BHTANNE 19 FBY
FUe BE SRt BAsIT

Xﬂ:{o|

>

o

3 S A] FolA|dle e akEA
AL AAEAL, ARF el o}
AU o] 7=

Q13E 24l E3Krecency effect)S HIA
7] 913k AHEEV 80l ER, O ARE
AatA] okt

ARSIZIelE AIZEA flell AAIR AZ A=
FQEe] A olmAye B, T AFA
& QoA A Al ARk
T2 919 Az ®718HA k3l
Lutth ZF 3070] AA on| A7} 6
FEHNeH, 1 F 109 A5
2o g Heete] 7} HARS| 7o A A8
AEHoR 7} APWAE 43]7]0 2
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I2AlE|5HE| K| Tt

FLsAo, 684 oFEe] A O]—a— ,g_
71 93 ARAA R 4%01 g
2 o9} o] A= Husiych

wol¥l Adeln Lﬂﬂ 23 Aol g )
Hese g mq"] g M3} A AAE Aok
FHAL HTLLE He %o} AUzE A7HS

A2}, e

b AR dute] gkl

g % 1 %
o] YEA of A glo] A Aok
of 23 9lo] o AYolehE EAY 4
glo]

LA
23 2o 2348 §F E¥(Cicchini et al,
KN
=

AANET, 2

T,
:a{(1—,1)T+ i 2

1n(Tend) : ln(T)}

714, R FZ A=l gk At
2GS el TE Fold A=
AA AAB], at scaling factor, Tend= AT

o] REBZE £ AAH1s0R), A= HIAE A
A& YERATHAnobile, Cicchini, & Burr, 2012).
714 A7F oo™ FAA|F A AlAE AR
g AYAAE, 191 A gHE 23
HAE omgth

71 9e®= Ao}t Fato]l AbEH 2
BF, AN AT AP Sl A
AR ZolE A AlTRHas0R) L=

Lo

2

i {o

U At @3] E(Percent Absolute Error)©] £
Aol ALE-E %WSiegler & Booth, 2004). &4k
T AAE ZHzRe] AR REZe tig
REHAE ALKE & o]E v Ao ZE U

W5 A 9%(Coefficient of Variance)7} EA3of A
= ATKGibbon, 1977). WEATE SAHTH
OE2AY Fd Zo|7F Bol v= AY A
E Y BARS iR oE vasts o A
He FAAE, 7| "R 99 AT
Zy AFENA Scalar variabilityS 758471
3]
=

1 F
l‘

—|—‘

X oo F{F B ood 1

=

A}%ﬂfﬁ gk & WEASTE AAE
ko] 7t weh dAstHd, ol Wk

Akl vt S7HEE o
o ol &, Gibbon(1977)¢] ASUE A A
H7E A 2AD BAEY, Bk Bl EA
7= s, AFRE Al A o] wEE o]
BEHE olfE AN web & Aol
A= WJEAS7E AAE AT STkl %
Hglo] LHAAA] o MEFA ST} Wsks
SA7F FaBAAAT

2OMoZ FofE ARMEERYnt ZEy HHat

O 2004 R0l AA" AlFTHduration)
o] F7Fgtell whet AR flell EAIE AlFIE
9N Zbshe APHE A aggadl 2
gl & Ak ol Z AR 4Y

Iy AATF2E AF3] olsfsta, AA
H AZAFI A" AAHRE QAEdo
HAE FHsAES oAvdth 2y 19 2

il
o el AAE ARIF FTEAre] wk-gu)
Blo] B oA HZo| AAE AT A
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O[ME - =2 / AlZF RO &

180+ a) 180 b)
150+ 150

'KE 120+ o : o 'kjiﬂll

% 90+ . % 920

‘KI‘ . (00,0 -KI-

30

o
=3

HiCH

SV =l

L

EEE

180 c)
. 150
0g®00,® '@ 120
oo L —
.’ ?:50 90
° K+ 60 - 0/.‘ °
30{ «*°¥
L]
0

0 30 60 90 120 150 180

A=Al ZHE)

o 30 60

K= AIZH(Z)

0 120 150 180 0 30 60 90 120 150 180

A=Al (=)

02 2. X2 AlZk B7tol| w2 ARl HE F£H Alztel His} a) 6-8AM 0lF, b) 9-114A o}, ¢)
MolElct Tzfzol| MAIE AMME RSAIZtnt Bt FHAIZIo| M0l ACi 2SS 0|FUS miel 7at
ol uhS Mg LiEfY,
e Aol Bl ozl EAEY FAlFAe R, 27| ATFTH0~602)e S A
ol Auleanl &S Tl AT 4 AT AH AT 207 ANE ARG 2
(O™ 32, TS 2 3719 oA ZF A38F ®EE) o]F 9 AFTheE o]F)ME AL
@ F Fog Aolr WHHJNTHRA?2, 136) =  AFEY Z717F AAE AR 271
183, p < .001, 7 = 212). &3] 6~8A4 o}  ASUTH
Ate] o] g2 F oz A3 EE o= A ¢ 2 ¥(Cicchini et al, 2014
ATH6~8A] vs. 9~11Al, T(136) = 4.100, p <  ©|&3t] A" WAy AFXNE Faf <l
001; 6~8A4 vs. A%l 36 = 5840, p < L F AW, A¥Hd wt 1 F&U}
001; 9~11A1 vs. QL 136 = 2310, p = WHIAKE 1 @ I8 3)F=F; F2, 136) =
.068). 7.03, p < .001, 7 = .094, Geisser-Greenhouse
ake] BE FHE A AT A7]o BAAR). Hsgt FRE 7 ARPY A9
wel, = AR w2t GepHtha® 2. A9 T oRREA EBooth & Siegler, 2006
a) b)
0.3 1.0 xxxx>><<x + °
"xzx +
X % +t
M o] K xx’&zx + oo
; ""408 +++ ®
N 1 L °
o I S
Zl 0.14 = X EX%x .EE.
% gt °
Xx XX trihar ®e, 0
Xex X + oo,
0.0 0.0 . "-,+.++ .',' =
6-8A  9-11A ¢l 6-8M|  9-11A Aol
T2 3. a) oiHEcl wWE HE HXH|ge 22X, 2X|UUHe FFEXIE LIEMH b) MZECH| 2
HIMY Zex|ol 2% 7t oloje] ZolEE Z} Fct U JHelel EF HIMY ASX|E LIEACH 1 = 2kt
HIME(2T) 28 0 = i3t M3 Zst
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SmdE|eER] wE

55

. Ectl ME By FEx|, ZURAM|E, Bl BT (ZEHAD

A HAY A A o8& HEAS
6-84 o} S507(.331) 216(.053) .395(.049)
9-114] °o}5 .319(.246) .181(.039) 443(.065)
Nl 317(.246) 159(.032) 430(.064)

Siegler & Opfer, 2003; Siegler, Thompson &
Opfer, 2009), 7} o1& ¢~8A olsF e
9~11A4 obs¥ Aol Bls fFolsiA o
=& Y AFANE HAFAHGE~8A vs.
9~11A, T136) = 3.390, p = .003; 6~8A) vs.
291, T(136) = 3.000, p = .010; 9~11A] vs. A
1, T136) = .027, p > 999). E3], 6~84] o}
9 HAFAEA S AP, vt A" of
E=°] 0-100 B A FAAld A HoAFE
Y-S 42(Kim & Opfer, 2017)9} WISk A
FEEZE HAFAT WA e A4
Ao F Al A; 9ol dglo] HIAE
A7} 0ol T @3 AFFA v
o] FE HAFJI, o= ARM F834= o
H| 5= Aot Anobile, Cicchini, & Burr, 2012).

SHEAE 18 3ol Bxe] HAY 7

FspA BATUL F, 930l mek vaY
3 WFESl Aol EASA,

W] YA

6~8A ofzd} e FFY HAPHE HY
FAJa, AR 2k 6~84 olFES
A 2 o] FEE HAFAUY. ol
HIAE AEgA7E dEE AR 3
03 23 HRE AFsL e B,
AR AE] E&40AAMY AlAE B2
dHAD Aolg 2AY F Jde T2 FAA
oS RojZTh

B A gt 722 7R A
ME 2FE Y vg=4do] AZHE Al
el FHE wgskeA, olud F¢F
Hcentral tendency of judgments)Z Z2 SJA}
ol Me] HFFo o7 AFAEIAE ol
Ao|gltt. 53], Cichini, Anobile, 123 Burr
(2014)9] F7ol| MEH B3 AJ3oA AL
9] AR LS ASEEY FFEor 3
= A%l da, I A3} Aol B
gk oY obFolu}, e AR AR Ha
83 = WY At AAENE W
299 WgFMe =F3A Ak 19
BE Cichini® REQ014) AFEEC] £
AR ARM 2] HAE Y o, 3
To = IHstes W& db7] Sl A&HFH o
2 AAE A= His Addete <HEA

[e)

&4
A2 Ao dynamic encoding  strategy)’ S AHEE

Zolgtal o Ssidek. 18, olHd
o Al HA Al =3 It A
“J(serial dependency)’®] FEIE UepE Zlolgt
T3

B AFodA e o]F Haste, old 334
A ] ALH ofEAl A=A,
TEan I AR SEA 0l ARV 4 48
< 45T F JeA ATHEUT ¢4, 3

ARA L olgate] dA A= AF o)A

N rlo

2k
2)
9

e ey
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100+ x 6~8 2 99} Y% FARM S AAEt 3 1
F\l_E AGA oj&2A o A=E|AEN BEkS AHD
= E AARE 3 A FAA YERd B
L 4 AgAste] BAE Avugich 1Y 5o
e A HogFe AAY, A d¥gd] 24 &
i ol ABEL AT & UAtke~sH b,
% T o B = 14 K1, 47) = 3.1, p < 001, R* =
of 44 %0 % 6 e 180 427; 9~114] °F%, B = 142, R1,54) = 309,

Al ZEXEO[: O] 7 — S TH A Y

-150- p < 001, R? = 364; 8%, B = 1.49, K1,32)
J% 4. o™ Al#m X Al zhel AHz|7t = 256, p < 001, B = 445). o) Al 7

O% x|= ois}
EAol Blx= 2 AQH gzAe Jt 2 Al AT

A FAo] o MAPHYS IRk

Aol Ao A= AlFZES Aboldlag) 7t @Ate] =, Cicchini 520142 F4AH, A +
HlE A58 5 JdeA BAd Bgted,  BAHAAA dehd 2adHEY RkESAe
O7 4004 BEo] wgatoxe] AdeE  «dFF gYIgPo AgoZ 3 AT
e A aEge X 2RI F Ui T v HYY RAEY THeAE
(6~8A] °F5, B = -236, K1, 47) = 220, p <  AARICE 238y AAG o2 exte] ¥
001, R*= 824; 9~11A °Fs, B = -204, St 7193AT Add QAA AFPAAM= &
R147) = 281, p < 001, R* = 857; A<, B 3| &AHE ddo|lmz 95z JAk

= -244, R1,47) = 104, p < .001, R* = .688).  AR&ol J3Aqt Tty A7)

O]F Cicchini 5(2014)%] FHUE A7 Hoh olF WHEAgol tid 43 3, ¢
A0l “9FH Y FHdynamic encoding)’ S RE=glolA TS AAE] =T Ao|th
AEEE TFsA S HoEY B3 7 iUl

1.5+ a) 1.5 b) 1.5 c)
K vy
?5'010 o. - ‘o‘ {7‘0 1.0 ]
TFO L4 T ”
N <0 .
B X B0
i ¢
] R T g ° o g
X = <e%,
0 i 00 vompe® p o ookl Qtes ¢
00 01 02 03 04 05 00 01 02 03 04 05 00 01 02 03 04 05
HEO|EHE (B) HE|EEE (B) HLELZEE (B)

T2 b Al 2 AlZelEY FHIeb Al FHO| vlud dEx|ete] B, a) 6~84l OFF, b) 9~114
5| AN

= o
OFS, c) delfch MAIE AN FHE 37 Moloy, M2 95% L2FZ2 HEH-.
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A= AlTZE B710l| e HESAHIE| et
A5 AT FTbel mE
(coefficient of variation)®] W3}k
7+ A ZH(duration perception) Aol A HIWH
AHEEE FAA 0T ol AT ?47—1‘01]/‘1
o] S AT Bl At AR
el dig 83 FRE HEsittal o
7] w0l thBlock et al, 1999; Buhusi & Meck,
2005; Gibbon, 1977; Lewis & Miall, 2009). T-A
Hoz AzE ATL ARt Y AU

1.8
=

Kim et al., 2013).

B AdFddlME I8 6@t HAFRo] A
Aol Ax A= ARro] = AL
wet F7FeHA MEATTE AAHSE A
S EASATHE~8H °oFF, B = -593, A],
27) = 167, p < .001, R® = .861; 9~11Al ©}
5, B = -782, A1,27) = 682, p < .001, R2
962, ARl B = -613, K1,27) = 259, p <
001, R* = 905). ol A A" AA
H2E 0BT fFostAl E HIAE A
ot o] Az WA

FAHEA nAYED) 2AYE EAEEA 2 Z2IFHE gE2gs FAe s
o gk B FA9 = AHEEogith Aol
A& Eof, WsATTE A= AT F7he 1 fol= Aol F7ekl wet MEAST
dHgleo] AT, & B4kl A= ket o HEAT|vt u-L'SHE AgEE HYoY
HEEHA 71, o]& “scalar variability”®] (I8 6b), 1 X7} BAZHOZ FosA] &
A AU ALl A9 2AU W sy
488 Yehdt(Church & Gibbon, 1982;
Gibbon, 1977; Wearden & Jones, 2007). ¥FH ®
AR A4S AT 2 bt AA = o
How pavthd, o= Az Aol 21
2AYS wel T4k FHE BAEHS A 2 AFolMe FHH0E AAE A A<
A 3FCKEichenbaum, 2017; Howard et al, 2014;  AIZHAE ALE3F 6~8A, 9~11A], 28] A
a) 0.81 b)
2.0-
- 6-8
N N —~+ 911
= 10
o
B s
0.0 . . ; .
1“0.5 101.0 101.5 1020 1“2.5 3 T A.l O
AENEEES e
a8 6. a) A= APzt BRI AAY) ol e TFESHE 24to] s b) oY
Tk 24 "t BiESAle 22
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OJME - HH2 / AIZH BB BN

o] AR ®4 JEjet AR AT 4
vl wEtgnh FEAY N AEd AEe A
How WPeHA st AFo= AAE Al
I A A #AE A% A
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Development of Spatial Representations of Time

Saebyul Lee Su Kuen Jeong
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Time and space are intimately related in real life, as can be seen from the nearly universal use of spatial
concepts in time words across cultures. However, whether the form of spatiotemporal representations relies
on the linear or on the logarithmic scale is still under debate. In addition, there is a lack of research
investigating the development of spatiotemporal representations. Here, we examined the form of
spatiotemporal representations across 6-8-year-olds, 9-11-year-olds, and adults using a novel timeline
estimation paradigm. We asked participants to view a three-minute-long video clip and mark the temporal
distance of a specific scene of the video on a horizontal timeline. We found non-linearity between their
estimates and stimulus temporal distances, which decreased as the participants’ ages increased.
Six-to-eight-year-old children showed the greatest non-linearity compared to other age groups, and there
was no significant difference in the magnitude of non-linearity in estimation between 9-11-year-olds and
adults. These results imply that humans might have a logarithmically compressed spatial representation of

time across age groups.

Key words : spatio-temporal representation, temporal rvepresentation, time line estimation, temporal concept development
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