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Development of spatial attention in chimpanzees (Pan troglidytes) IIl:
Disengagement of attention in comparison to human children

Masako MATSUZAWA, Masayuki TANAKA

The attention process for disengagement in young chimpanzees and human children was
investigated. Data on target pointing latencies in an overlap-gap experiment conducted with human
children aged between 4 and 5 years were compared with those of 6-year old chimpanzees that had
been tested in a previous study (Matsuzawa & Tanaka, 2007). Latency patterns in human children
showed individual differences, and were related to the absolute latencies of the child. Latency patterns
in young chimpanzees were similar to those of human children that pointed to targets with shorter
latencies than to those with longer latencies. The results are plausible because young chimpanzees
had shorter latencies than human children and suggest that the development of attention process in

humans and chimpanzees might be related to the development of motor functions.
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b MIRAR & IIISLIC BN ORFEDONLEIZIE
BEEMATHZENTED, ZOLIBRANPDLRR
RV EE (covert attention) (TR LHICKRDITE
OHELZBRIRL, EFH2EI ZLICFEHLTEY
(Posner, 1980), B D@x0Zd L 5 2lm
IR TZEMPER) IR TWS, KKIZ
L5 —EOUBRMHFETIE, For30rv—%
RO EHBEEREZ O B REINTX
7~ (Tomonaga, 1993; Tomonaga, 1997; &K,
2005a), —7F . HBRMBEORAN DL F 8
YU HRDOEBEEEBREDRZICOVTOR
MbthE-oTVD, TNETOWRENDL, FX
YIO—HBIZBWT, Bl a—EtRRXa—0
ELHlZEoTHLH—F v Moxtd 5 R
DPHEBHLND T & (KK, 2005b), —EHE
BEARATLLIACHEFERMS OEMZD
BxThbhs ‘ERHMWE (IOR: inhibition of
return)’ HBENAOLNDZ L (B2 - H - WL
A, 2005) REBHELZRHoTWS, LT,

chimpanzee (F>/322"—),

latency ([TIPEHE)

human child (& F3002),

BERLIIF VRV IO—HRO HEEBOMEK
(disengagement of attention)’ HEREIZ DU T
BREL WL ZATHS,

FEDOMI (disengagement of attention) H$AE
BEEOMHM LT, BEEEL AT TV D%
LEESEND Z L2V Y, ZEROEEIIEM[MA
EBETHZLNTELN, BEORIICRETE
ZET TOWARHBNOEREMKRT STt R %
ROVLERDHZ LN, ‘gap TR L Xidh b
BREFBUTERINTE =, gap R LT
Saslow (1967) O¥ v /r— FIREE® DA T
MO THRRINTFRETH D, Hixk. F—F7 v b
E7R% L EREBEEEZE I 20 overlap &, ¥
—7y FEROL LANCEREREZHET gap &
HOZENENT, RADY v 7r— FRISHERZ H
FELE Z 5, overlap FHFIZH~ gap &4 Tik
#100ms b RGERBEMHET I L2 R LT,
ZDE D7 gap FHEICET D RIGEREORED
gap PR LN, BB OMKIZ L D KIS ORE
L LTHERENT- (Fischer, 1986; Fischer &
Breitmeyer, 1987; Fischer & Weber, 1993),
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¥ D, overlap &M TIXEERMAIYE X R\
., F—5 v b BRRICEARBEL D ERZ K
LTl 572D, gap &G TIxHRIOBER
FIEOWEIL L >TH =4y FEROBNCEEN
BEENTWDS, ZOEBMKEOT oz ARTE
243720, gap TR F —4 v M B3R
BRETDEEBEZONDDTH D,

Gap B RIIMKEBRREL T TRL, FIT &
BYV—F U TRV AN LORISERICHLBND
(Fischer & Rogal, 1986; Rogal, Reible &
Fischer, 1985: Ross & Ross, 1981),
Mackeben and Nakayama (1993)i%. EE#I¥
NHBRZHITICEAIEFICEREND Y —F
MR OFRNZ SE LA T gap DREHBEFTL
TW3, ZORETRHWShZ=FZ—45y MIlIZ
FEEITNEL, FRBE LD, FREETED
HICEE*BEI S5 MLERH o7, overlap §&
L gap £ETHARZ WL ORIGHERZ L
BLZEZ A, gap R TORSERBEI - T,
INODRERIT, gap DIRVIRBEBNZRH 2R

K TiH < TBHEROBHRIZH, D 5RMBRE.
DEYVEROBBICLIRIGDRETHD ETD

BEREXFLTWS,

F7-, gap PRIIXRKE e gap MR (B
BRHEZTHrbE—5 vy MBI D F TORMH
R 2BHd, RLPIENKEVDIX gap MR
23200ms AiZE DO L X T, 300ms ZH R 5 &KX
EROEMHMIIRONLL 2% (Braun &
Breitmeyer, 1988; Mayfrank et al., 1986),
~:®’&i BRI H X THH200ms Rtk

EEPRBRISNTRBICRDZ LW EREDOS A
'7‘ JRAERLTWBEEIND, D%V, vk
BETHLF—F v FBBRLRWVWIERIZIZ, BEL
INCHEEDRBE DT ONTLE S 2L, /G
BRENIRIRDIEELZOLNDDOTHD,

ARBRBEORERZEMRE

t hORRICIBNT, £#2~3 r ABETO
LERZHRICEADREOS -7y e s
ZREBEEBIROL, BRMESELNESY —
oy PEBRETES0I, BREABER-EE
FEERIHTERLS RoTLEI Z ENFEINT
& /= (Aslin & Salapatek, 1975; de Schonen
et al., 1978; Harris & MacFarlane, 1974),
E BT overlap—gap /X7 ¥ A L& RAVWIZHAT
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2. TOABMOFELTEHICKE LR gap RN
R o, overlap & CHEHHERE A2 R-EE/iFL
Z—4y MR 5 IRBESKICERIE LR
KRB EBHALMZENT (Atkinson et al.,
1992; Hood & Atkinson, 1993, Matsuzawa
& Shimojo, 1995), Zi b X 57 ERBBIC
X ARICOMEOMmRIL, LRI HE
BRI O DEEMBORBREETRETEHD &
ZEzxohd,

—F#x L, Frv P —0RBEREBREDR
WL EZORKFBILDWTHLNIT B DI, FV
Ry V=R E R overlap-gap /3T &1 A
DEBREITHoTEIZ, b FOERTIZEDREFIC
BhbdZ—7 vy b~OIRKEB SIS ER ZEIE L
THOR—BHTHEDIIHR L, FrXvP—T
IREEBOFHRAHETHD, DT &b,
BeDF R O—mBgl LEERTIR, €=
F—DRIPICERENDF—F v bMZx55Y
—F U RIS DOEREEREE L LT& R, £, Z
NETICF L P —DEBREBHEREIZOWT D
MR-, BRABOEEDZ A I
TICRDOSEEEZR T TRHLTERE (RE-H
&, 2006),

1. overlap %&ff : MR A HEEFITF —

Ty FBEND
2. no-overlap &ff : EHRFIWDOIEE L FEFIC
Z—7y FBBERD

3. gap—200ms &M : BEHRFIFDEED200ms

®ICEF—T y EBBENRD

4. gap—400ms 5= : EHEFI O ED400ms

RIZZ =Ty b BBEND

5. gap—800ms it : ERBIB DI EDB00ms

®BICHF—F v FREND

C FOER. 6BOF R T—ROZEHED
RRSERITIT, SR EEHE L T2 R UERFLE
ETIT>T2HmEDE MRADOKRIGER LB LT
RR/RE—VBROND Z DRI N (R -
HH, 2007), 20, WHELH overlap FFED
LRSI DRI S THEFEMICHERICK
Mo, LL, 5 20OEBREMFDOH TR LER

C BREPo M, B PRATIE gap-200ms %

HTHhdrolcL, FrivP—hB Tk gap-
400ms Thoiz, ZDT LiX, Friro—%
RWCixe FRA XY . BRIMOBEEICEIDZER
OFFIZ R RN D AIRetE 2" 35, Ei-,
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overlap &ff & B b E VR D gap RO FHE
REL DZEILE FRADK35mMms THEDIZH L,
FUR V=GR TIINTOms LR, Frotv
TR MRAICH BRSO EE 7
BT ABENPERBETH DRSNS TR IN S,
e, ZOXIRFURUVU—HREE D
A & DHETIET T, Frivy—nREL
FNORELZHET A LI TERY, BEMK
BRE % LGB AMBEOR AP ORFTEIT O 72D
1. FURVO—YGRERIBORELNVICH D
t FOSROKE L EELBRTILERHBEA
H, FI T, AFETIIE IR EZRBRIC, &
¥ - B (20065 2007) TF R0 P—HIRIZIT
7D & 2L FUFHEE T overlap-gap /37 ¥
A LDEREITV., HISEROKEEZITI L%
BAYE L7z,

5 &

HERIR

48 ¥y A D 56 » HDHIE22 A (¥4
W52y A. BIR2 A, KR20A) Zxtge L
Teo ZOEROHRERRE L-DiT, HBX S
LTB6RBRARDOFURUTU—SIR (RE - B,
2007) L HEREOL_ANRIEHIETDHEEZ
727 TH b,

EE

HRIRS 298 9 R O/NERBOISET — 7L
iz, FyFRRAFEE=F— (TFT Kéh.
15in.) ZHRE L. TORIPRIZZAA v F Ry 7
A&BW, AA vF Ry 7 Xi3HikRo USB 5
UEF—R—FEHE L LD T, Enter ¥—% K
WAL vF L LTHIA LK, 7228, Enter ¥—
PAMI A N—NT OB Z e R TERNVWE S
L, E=F— LA v FiFIN—YVFNarr
2a—FERAVTHBE L, E=F—EmZiIFE
LHOH %, ERENE=F—HEE A vF
OB RSB LN TEAMNEICRE L,

PP -4

BRI & L T4. 5X4. 5cm O [ A %AIFERE
47— (K BT - B0 - B 2RV,
BB, 2hbiIBgv--S LEEOHER RIS
b 2EEEABEL. BRAK~OFEBREORE

BEBILI-DITARF— DE—TEFLLHBIZSE
Hz TREWZERLE, F—4% v MiZiXl.5X
1.5cm OFRBERZRA WL, 7. #b¥ L
L Tlsec DF ¥ £ LEFEZH W=,

FHE
FREIENCEBRAO/NFRBIZRNESH, ®
= —TEROFELHOKRFIZE ST, 108170
HWEEy I a vk 2@fTo%k, 8RITOERY
varEfiol, EBRE YT a3 D68RITD S
HA40RITITERRAIT. 28RTIXEARRIT L L=,
ERRITTIE, FP—7E2AMICHEREN
FE=F—FIDAA Yy FERLTIF2L, BAER
DE=F—PRIZ 41T — L ORBHBED > b D
1TONREREN, E—7F L & Hi2400ms A

 BRELEObEHIELE, BE%. 100ms 225

400 ms OEID Z ¥ L7 EIREZ BT, overlap
%M. no-verlap &, 71X gap FHEOWTH
NTE=F—FRN5H10cm BEN-EH VTN
PMZE—Ty "B EREn (Fig. 1, Fig. 2),
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Figure 1. RIBETRD L A 2 VT L RIGHEE

Figure 2. RO #HF

BYFNRRILGE=L4—ONI=TDHY, E=Z4—TFTHBORSvF%
HTEBEHES. BIIXA Y FHISFERLTE Yy FicM
2TWDHETA.
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overlap Z&MHETIX, 200 ms B I FERBE
PERLETEEEY—Fy FBRERENTE,
no-overlap £ Ti3200m s FRiG1% (- BRI A
Hx, TR —Fy PBRERINTE,
gap &M CIIEBERBAIHEE L, 200, 400 7=
X 800ms DA (gap IR VW THF—F v
FRERINTZ, BRENF —F v M5 &,
BbL LTF v A 2 EBEZ O, HBRECIE,
PRITRBFRICAAS v FE2H LB Y—F v PRE
RENDETOMAL v FEILET TNB DL
BROLNTEBY, F—F v FBREREINTHID
FRENAA v F N OLFEEETE CORBIBRL
KIGERE LTRIE LTz, 2B, #—4F v FHE
NEHENZAA v TFNOFEEELZEEICE,. 20
A CRITERT Lz, £/2. #—4y FETHE
3sec LER-THF—F v PG R2WEEIZ
b, TORKTRITERT Lk, ERFMHTAT
TEWRT U A X LEBYIR LT T,

F2. HEREFOBRBB~DOEELRT 2D,
&~y FABERIE ECRNZERRITEE Y
v a yHRIZH0%DEIE TT VA MTHEA LT,
BERRITTiX. BEREAK O EH%400ms 225
2000ms DD T v & L7 R AR E O\ B R 5
WOPRIZE —F y PRERSN, BBREN
Wi D &b A 5 2 vz, e, BERAIT
o troxRE Lighotz,

#H R

EYHRIGERFOLE :
FERBEICBIT D RICEROFE % Fig. 3IImx
T (BAER), AEBEOSHDELEZEET D
7= O BUCER L —TEBOSBOTERB 22 -
TR, BEREZBEOHRENRBD LN (FH,
825)=8.08, p<.01), L EHHEBOMBEE.
overlap &ft & no-overlap £HEDERNEKLE
<. gap-800ms FHDERIIMDO EDEMHLELY
bLEWTZ &R ENT, no-overlap F&iFIZHA~
overlap ZH-DERREWVWE WS Z LX<, F
72, gap—200ms i D#ERF & no-overlap FRAFRR
gap—400ms SRADERHZ b EIT o 7,
INETCOWRETIREINTTF 0 D—HIR
3Rk (6r%2~54» AlB) Lt FERAB A (Y
25m%) DT —4& (R - B, 2007) %, L&
72®iz Fig. 3ic@BE L, “hE2R5HLE. F—
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Figure 3. EI R G HEEs

EFFICBTI2BBRROTHYRGHEE (ORR), 18 - @
(2007) 12&HFoRUP—HR (OHM) LEFRA (OA
®) OTF -2 EEHETEY,

E FRORGERERG/NZ—2 EOBEIZD
T

FHRIEEICIRISERHIRERBEAZSRA O
Tele®, RINEBRIC L > TRIENRZ — VMR D
MEIDPERFTDHIZEIZLE, FZT, 13 A
COBBRENBELEVERORWEIEEZR L
gap-400ms &k & gap-800ms FEIZBIT 5 RIEG
EBROPRMEICL > T, FRELBVE (PRE
500ms LA E, 5 A). #H#E (F425ms LA Lk
500ms X, 11A). BB (Rl425ms K, 6
N) O3BIZHTTZ, TNFNO T N—T DR
RoOFEBIZET R, FHEBITBVESREL
y A, HEIESE2 A, BVWBESE1 AT
Hotz, Fig. 4 ITIIEHOEREOLFMHFITE

T ARGERORREOEN EZRT, FOBETDH.,

overlap Z:ffX° no-overlap & DR gap-
400ms £{4=X° gap-800ms FEDEH L Y BV &
WO EAENT—F L TV =25, overlap &L no-
overlap FHDOEREDOEIZEVWR A LN, T2
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bbb, BWEE L BWEETIX overlap & COERF
DFBREP>T-OZX L, FE#ETIEL no-overlap
EETOEEDOERENoT, 2L, 2 TE
BOZEBINICBIT2EREH LEREHRLD
REERIIAE e o7z (F(8,815)=1.03, n.s.),
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Figure 4. RIGBENARLED T IL—THMORE/ N2 —2
D H&

Gap-400ms & Gap-800ms F#IHS T HRGHEEFMN,E VR (5
A). BB QTA), LB (A) OHBEOERHIZEITIR
HREOPREOTYERLT=,

R

F R DR DFUSEERFRORUR /N F — B3
EhRAEFENVLDTH-72 (RRE - HH,
2007) DIZX L. & FHRDOBUSERHIF 7R
T—HRED BIEBINCEL., RN —
WOWTH—HBLTWARERRIABALNTE

(Fig. 3), &t MHRORKIGEROR I B F—F
v NOBBEANNG Y —F - TEBORWBIZES
HBLED L OBBRIZERT 20T 6780,
LL, BADKISER & UG/ F — A BEE DS
otz (Fig. 4) Zenb, RiCERTI &
INZESEREOERE L R BB ORE L OEICIX
N OREERHD EEX LND,

t MR OBEREESED W KIS/ —
VX, overlap FREDERD gap FHDOWRE L
DEWVWEVWIRTF U IU—HRRE FERA
E—ELTEY (Fig. 3). TORIZOPWVWTIEK
ISERRC L DBV IZA LN o7 (Fig. 4).
ZDXI7 gap HRIIERFEOWEEIZLDE
BB LdbDE &N TW% (Fischer, 1986;
Fischer & Breitmeyer, 1987; Fischer &
Weber, 1993), Z O, Fr v P—HR
He FEBE FERAERERIZEBNTWE EE -

TEWEAS, 72721, BRSEDEWVEAIZIX
BVWRRONTZ, B MRARTF R P—GRT
X gap-200ms <" gap-400ms Fff TOERF
R HEL . gap-800ms S TIIERENIRL 2
HEVWOIBENRR LN, T, BRI HE
ZTH5200~400ms DEICEREIBHR IR
BIZRDLEWVWHIEBDOFAFITAEZRLTND
LEND, 2FY. FNEBRETHFA—F v A
BNRWEEIZIE, BELINCEENSIED0F
LBNTLEI EDHIL, IGHHEIREL 8B LB X
55D THD (Braun & Breitmeyer, 1988;
Mayfrank et al., 1986), ZHicxtL., £ D
t SR TiX gap-800ms &F TORIGHEIFN K
bEMN-o7- (Fig. 3, Fig. 4), D &k, t
MR CIXERHBEBIHE L THOEENER I
ToIRRBIZ A2 B DT DRI, B FERART
Ny P—=HREVBRVWI L EZTRERT S,

bt FSHIIRIZEB VT no-overlap & DEREMN
overlap &k &L ENR 72N E WD FIZOWTH, F
PRV HIRRPE FRA LR oTWE (Fig
3, =7 L. ZTOHRIZOVWTIHEAERALILE
7D, EADORISERFOR ZIZX > THRIEE 3
BT TRIGRE — DB VERE L., R
RoSEZIE, 2L OFELBRELRVERIGET
L7 gap-400ms %&ff L gap-800ms Dt
EEHAW, RERL, ZOMEITHFZOTELR
EERBC L 2N REBEZ T T —F
MIFLTY —F o 72T 5BORISERITEN
EEZTETEDTHD, ZOMERBETIE, K
IR DR S L > TRIGRF— U BRI DT
REEIN (Fig. 4), BVWHEETEF Y
—hIR L RISER S RIS Z— b B L TED,
overlap & DWEREDS no-overlap FAFDERF X
DEMN-Tz, £7-. overlap i & B bE VI
D gap ZFHEDOBEDOZEIINTOMS T, Frivy
—HRLIFFE-BL Tz, BOEEOE MIRR
ERAE» O EBEEBRT HEEETTF D
—HREFRDO LV SNVITH BT ERRBRIND,
WICERFOBWHEEE L5 L, RIGERIZTF R
VIU—HIB X DA NTE WD, overlap &t
DOEEFFN no-overlap FFEDERELVE N E WD
R/ Z — 33— LT\, 7272 L. overlap
LR LEVERD gap £EOEROEZIIN
95ms T, Fur XV T—HELVEN-TZ, =
D XD pEEITH VIR O RG (Atkinson et
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al., 1992; Hood & Atkinson, 1993, Matsuzawa
& Shimojo, 1995) 1ZiE< ., BVWEHOE MR
ERFIE D S EBEERAT 2B, BWEO
v rHRRF RV hIRE W RRBETHD &
Wz ko,

RS 2% e R0 22 B T overlap ZefEDHRE
XY no-overlap FHDERDHE BRI ST, T
DX BREIERNEF—F, TN DEEDOE M)
ReFrnRro—gi, £ PRA, Ebict P
R HBONBROVKEFWRNRF—ThHB, =
DEXIRBEPEIIEHE LT, ZOHOLHA
TIXEMERIB A X 72 < T b BRI & EEMRN
B ENLTWNE WD AREELRHERIINS, oF
Y. no-overlap &M Tik. BEHABMOERFIC
T I BRI D EESRA SR TEY . BR
FREBREZ D VD FIBEOEIZE > THrAZ-T
ERBBICEENB &2 b, FOEBICET
SINBE—Ty NIRTHERBOBHEBELI RS
Dxb LRV, FRBECIT S overlap & &
BOLEWVERO gap FHOEREOZEITH35ms T,
fhDFE L LT gap IRB/DESNZ &b ZDHE
HE—FT 5, 2FV. overlap FHIZBWVTH
Z—7y b BERANMCERE» O EEP#ER SN
TWAHEDHIZ, BRVWRIER TEZOTIERWE
A DI,

AED & S ITBANDRISERIZ X - TRIG/NZ

—UBRRoTEZ EIE HIRHOEEIEREDOFRE -

L HEBMRARREORELVEEL TWA I L EIR
YD, D, ERRESRIEEREMETIIE
RAMA~DOEE LR T IHENERTHD, £
Ikt L, EBERE DS RET D L RIREC BRI
POBEBLMBMT OBENREET D L. overlap
FETORSERIELS 220, BRI OER
2o L THBOXEIE 2 boiIcEERML &£
B, L, SHIGEESSENLREEZ TS
LRBICAS B BRI L., ERAEE R Ty
LREEINEL R T E T, BRERAENBICE
bR RB0nb Ly, £IC, BRI~
DHEBEZMFRF T OHEN, BEELMEKT HHEL
DGV RAE L BT-DICHEBHE EZRMDDDTIE
RWIEAS DDy, ARRTIIRGERORRS 31
MRS — 2 DEIRFZANIFTER DD
T2, T2 TOFHRITHA DR E H
BRWZEIZEEBELEVWS, ShE#oES L EED
REFEZD L TRRBVRBRERFOLEXD,
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B AREEE - FAHENZ (16002001, 1%
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