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DURATION, DISTANCE, AND SPEED JUDGMENTS
OF TWO MOVING OBJECTS BY 1ST TO 6TH GRADERS
—— Duration Judgments —

Fumiko MATsuUDA, Kazuhide HARA AND Lan WOEI-CHEN

Three sessions were held : T1, T2, and T3. In Session T1, 192 Ist to 6th graders
observed two cars running on two parallel tracks on CRT displays and judged which
car had run the longer duration. In Session T2, children observed them and judged
which of the two cars had started first and which car had stopped first, then observed
the same movements and again judged which car had run for the longer duration. In
Session T3, children observed three times the same movement : they first judged the
distance, then the speed, and finally the duration. The main results were as follows :
(a) In younger children, judging correctly the same starting or stopping points as being
the same was considerably difficult. (b) In older children, even if they could judge
correctly the starting and stopping points, some of them did not use that information
to judge the duration. (c) It seemed that for many children it was easier to use
information on distance and speed than fo use information concerning temporal

starting and stopping points in order to judge the duration.
Key words : duration judgments, children, moving stimuli, CRT display.
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TABLE 1 Names and conditions of situations used
on time judgment tasks
Name Situation® Duration{s) Distance{cm) Speed(cm/s)

A S 8.0 11.0 1.38
8.0 22.0 2.75
.- . 8.0 11.0 1.38
B g 22.0 2.75
—— 16.0 22.0 1.38
O e e 22.0 1.38
Training | 16.0 22.0 1.38
— 4.0 5.5 1.38

a

: Locus (or distance) of movement from left to right by
two cars, upper one is red and lower one is green; ----- :

Spatial points of the two cars at the same temporal point.
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TABLE 2 Percentages of choices of three answer
options (S, R, and G) in Sessions T1 and

T2 in Situations A and B for each grade

Duration(T1)  Start(T2) Stop{T2)  Duration(T2)
Situation Grade
SR G (R G OR G ORG
1 319 (78 340 22 44 3 13450 13* 16472
2 7+ 20 <73+ 63**13* 23 33 27 40 17 13*70*
A 3 14 36 50 43 750 36 4%61* 32 25 43
4 33 20 47  87** 3* 10* 67% 7t 27t 570 3%40
5 47 14 39 89* 0* 11* 72* 6* 22  56* B8*(36
6 58* 11* 31 83*2 3* 14* 67* 17 17  58* 6*<36
1 28 13°(59* 47 47>6* 53*38>9* 38 19 44
2 30 23 47 7320 7* 60**20 20 30 13*<57*
B 3 36 11°(4* 43 29 29  89** 4* 7* 46 11443
4 37 757t 73100 17 93 0 7t 43 10%47
5 56* 11* 33 94** 0* 6* 97** 3* (* 53 14° 3
6 67* 11* 22 89** 8* 3* 04** g* (¢ 61' 0°<39

S, R, and G in Durations (T1} and (T2) : “The two cars ran for the same
duration”, “The red car ran for the longer duration”, and “The green car ran
for the longer duration”, respectively ; S, R, G in Start (T2) and Stop (T2} :
“The two cars start (or stop) at the same time”, “The red car start (or stop)
earlier”, and “The green car start (or stop) earlier”, respectively. ( )Correct
option. * Significantly smaller or larger than the chance level (33%) in the
27 test (p<.05). < or > between R and G: Difference between them is signifi-
cant in the binominal test (p<05). ® Significantly larger than the correct
rate in Duration (T2) in the binominal test (<.05).
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FE - BIFRSHN L RO EEROMICER kE
BHLEMEINY, 2EIHERAVWTRELZ. £
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T8, BBRER, IhUBELEDINTHEKREL
S5%ELTITo 12,
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720
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FWR6DDATITY — LT,
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A EEER S ORI & ORBREE & R0 —
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EREFRT D,
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REm & BIE R A OH 0 © OB RS & BRI
—HELTORWHEET [W- W+ NL ] L8HEY 5,

CRFHHBTIIELWIBE B> TV I L H 28,
VIR LT b IR & ISR E OH D S DiRE
R —HT 200 LEVOLEETCERWEST

[Uncertain]| EBEFRT 2, (& 21, HRFESTE [
DHICAS — P L, BIBRESCH [ PRI E - 2 2 HI L7
B EHUER (&I R TAC] ouTh b REBEL LT
Hh33)

BATIV-CRBTE2ABOEE R R L0
TABLE3 TH 5, (12T BEI~REZLE,INL] ORE
NY =BV TRE, FELPHFERS, BEFS» S REH
R OLEHB 2Tk o 22 L 3L TH S5, L] ORI
NI =2, FELDPEDLUHBHOCEE L L WS T L 2R
TB5HDTEERY, LWwI2:TH3, IODHEEZAZTHE
BECITY, LEREZhBELTE, HENCOULDE8H -
TR Liazzn,)

TABLE 3 i2iF, HBESEBEROERF LI VEEICK
TABLE 3  Percentages of children in six categories
about relations among Start (T2), Stop
(T2), and Duration (T2) in Situations A
and B for each grade

CeC-L* WeW-L C-W-NL W-C-NL W+WXL Uncertain
Situation Grade (40> (22) ()  (22) (22) (22

1 6 34 16 6* 9 28
2 10 23 17 0* 30 20
A 3 11 18 11 18 7 36
4 50* 7 13 7 20 3*
5 44* 8 25* 11 6* 6*
6 44* 11 19* 11 0* 14
1 13* 28 19 19 3* 19
2 13* 20 27 17 23 0*
B 3 25* 11 18 21 21 4*
4 27" 3* 47* 17 7 0*
5 47+ 0* 44 6* 3* 0*
6 o6* 3* 31 6* 3* 3*

* Cor W in the left side means that judgments of Start (T2)
and Stop (T2) are both correct (C) or not (W); C or W in the
middle means that judgment of Duration (T2) is correct (C) or
wrong (W); L or NL in the right side means that the logical
conclusion from the judgments of Start (T2) and Stop (T2) is
consistent with the judgment of Duration (T2)}(L) or not (NL).
® Percentages in the chance level.

* Significantly smaller or larger than the chance level in the
x? test (p<.05).
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LI CEBLIEBOHE2EH T2 L, 1E40s 646
4% TIE, .03, .03, .11, .27, .33, .44 TH > Iz,

IR, ¥ - BERSOEL WHE 2 EciTo 2
D, ELVKRMHEET) L TR e e
Z#~7z, TABLE 413, v ¥ 3> TICERHEK %
FoTFHEDOOVT, @y yar T2OHE -BIERS
il A E BIEL oz E\D, Oy ay T2
DORFHEBIE Lo e EdD, KHE-T43EL 7
BRETHZ (AITELD o ADHD, 23 THLBALD b, (b)
TEBELEZADEENRULE I hEEN2), HF - BEE
ROYEREREFIA T 26 ERZEN D 5 AR H
HBDT, BFFLEFECLT AN, WEEE
AT, ¥ - HEREOEL WK £21T- 72813,

TaBL 4  Classification of participants, whose
judgments of Duration (T1) were wrong,
into four groups according to judgments
of Start (T2) and Stop (T2) and judgment
of Duration (T2) in Situations A and B,
for 1st, 2nd and 3rd graders and 4th, 5th,
and 6th graders separately (numbers of

participants; in parentheses, percentages)

Ist,2nd,and 3rd graders 4th, 5th, and 6th graders
Duration (T2)® Duration {T2)
C W C w
Start (T2) C 4(24) 13(76) 12(43) 16(57)
A and
Stop (T2)* W 8(13) 54(87) 5(19) 21(81)
Start (T2) C 6(30) 14(70) 8(22) 29(78)
B and
Stop(T2) W 10(24) 32(76) 4(40) 6(60)

* Judgments of Start (T2) and Stop (T2) are both correct (C)
or not (W). ® Judgment of Duration (T2) is correct (C) or
wrong (W).
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A - [7 - & 1 2 DOBROETTRE, ETER, #3ONFEEIC L DB

Z5TWELID, ZOBRELWVEHEEEEZITS 2 &
MWELRS>TVD BREOKR 1 FEDPS 6 ELEETEED
Wik EHE, x2=30.05 df=1), L» LHE&ET®EB T,
ZO XD HEMITH SRR,

SDS¥#A7NRE FIFEEC) HREEEmCIK
S2WTY, vz Tl T2, TIOZBREOKIG
% TABLE S W F D, v ¥a> T3ITiE [S)
TEERE, #E, XBEESELC LW HEE, TR
FROBEEDHS, LVRVERZ, LVHEL, Xid
D RVLEREE- eI HEE, (Gl 3RoBHE
D/HBEI ThHolzt WO ERDLTEEEG, ¥y
vary T2OWE-BERSHNOEEY [R] TH2
Dk, T[S TH2, TABLE2 L [EOBER
BHHLLTh b, #OM TABLES WL TRD & 3 4
BESER PRIz,

1. #FEEDCBHHHOEERZIEN > TV
(T1, T2, T3 ORI 22D, 48.73, 56.37, 57.10 TwFh b
E, df=5)

2. vy arTl, T2, T3tEIZ&ERBIZON,
R OEERRIETE R 5EABE S 5 53,
QRRE (df=2) OFERVLTHOEETHHE TR
120

3. vy yvar TIOERHUEPHES O EER
LbEFLEDRKAERBWLERLTWS (?0fEi, 55.03
50.83, & =5),

KiZ, TABLE 3 & [EIERWCIEREHIMT D IERR, I 4K
DIEE, RHHEOEROBEMRE, ZhHmEICH
DFES>TERTHEHEIDELIBEALS6 AT T
D—ilbl, BREETZTFELEOE G EXRD I,
KR TABLE6 TH 5, FREHINT, oS HM, EEH

47

DT RTIHBELWVEDI FEDIFEFL EDIHEER
WAL 72 (x2=6848,df =5), 4 FAELET7 o 9ET
Hb, TOMOA T TV —TH, TXT, EEOHIHE
EREROBEOWFHEX AR TE b EidH -
THHEZ2 DI Eidw,

FIMETA, BOBH LR, ¥y v s T3ITHRE
EESDIELWHE 2ITo 122 EA3, 1IEL WEERIHE
{19 E TR 5 e 5 R FIZ(TABLET) o xR
EORR, BEEOBHGLELFEILOBECHERT

TABLE 6 Percentages of children in six categories
about relations among Distance (T3),
Speed (T3), and Duration (T3) in Situa-
tion C for each grade

C-C-L* W-W-L C-W-NL W-C-NL W-W-NL Uncertain

Grade (4) (22) (M (22) (22) (22}
1 6 31 13 16 16 19
2 30* 33 0 13 13 10
3 43* 18 7 18 7
4 80* 7 3* 3* o*
5 89* 0* 3* 3* 0*
6 72* 3* 14 3* 0*

a C or W in the left side means that judgments of Distance
(T3) and Speed (T3) are both correct (C) or not (W) ; Cor W
in the middle means that judgment of Duration (T3) in correct
(C) or wrong (W) ; L or NL in the right side means that the
logical conclusion from the judgments of Distance (T3) and
Speed (T3) is consistent with the judgment of Duration (T3)
(L) or not (NL).

Note.
TABLE 3.

Meanings of the other signs are the same as those in

TABLE 5 Percentages of choices of three answer options (S, R, and G) in Sessions T1, T2 and T3 in
Situation C for each grade
Duration (T1) Start (T2) Stop (T2) Duration (T2) Distance (T3) Speed (T3) Duration (T3)

Grade & R G S B G S (R)Y G S R G S R G S5 R G S R G

1 ¥ 3 31 0 97 3 0* 94 g 22 28 30 i 19 M 25 12Y 3¢ 22 22 56*

2 23 40 37 KA K A Tt 13 200 w2 3 57 23 20 5 47> 3 43 13< 43

3 29 32 39 0t 96** 4 0* 100** 0* 43 22 36 PACIEVASEEN § & 68* 21 11* 5 14 36

4 70* 100 20 0* 97* 3* 0* 100** O° w17 7* 93 0 T g7 13* 0 83* 3 13*

3 86* 6 8 0* 100° 0* 0* 100* 0* 94 3 3 e o+ 0 94* 6* 0 92*  3* 6

6 61* 8 31 0 100* 0* 3 9 O 511 14 00 0+ 0 81+ 17 3 8* 3* 11*

S, R. and G in Distance (T3) : “The two cars ran for the same distance”, “The red car ran for the longer distance”, and “The green car ran for the longer distance”,

respectively ; S, R, G in Speed (T3) : “The two cars ran at the same speed”, “The red car ran faster”, and “The green car ran faster”, respectively.

® Significantly larger than the correct rate in Duration (T3} in the binominal test {(#<.05).

Note. Meanings of other signs are the same as those in TABLE 2.
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48 BRELEFEHRR

Bt (BR, O, 21.27, 30.05, df =1)

= =

FIBEEA, BAWR ST ¥4 7ORE (AL 5.
FIREE CHES SO BBERAOL L Lb—H8RE5) O
FFfEE L, FIEORELZH OV, T L UNEERS
B E AT BT (Cohen, 1967; Henry, 1966;
Levin, 1977; Lovell & Slater, 1960; Matsuda, 1996; Montangero
& Gurtner, 1983; Papert & Voyat, 1967; Hli, 1986) & [EkE,
HruErznlEc#E# L o7, FLTHBEETA %
R 7R Tk, BiAC b > R VR
Eol LT 2BEAYED, HEEEB TREL»
SHFEL L H SR OEHEIE - /2 & 3 2 HFEH S RhE 5
&N, FRIEEEB T, BERICECEEL
TWw5DT, HER - ARk > T [[FURHE]
ETHEZBVEFEETRLED DO TIE vk
Bbhd, Z¥26EFZERTCRREEEEADHHB
DB LLursTHL, 2heDFEHRH, Matsuda
(1996), Montangero & Gurtner (1983), HIl (1986)
EIEIE—HRLTw3,

BT, OIS ICEHEMACHREH L DR E S,
Matsuda (1996) THJ & 212 L 72 & [BEIRE I BERETHIMT K
EEELTVA I EDIRENIH, ZRTIRESE -
FEHSA0 L 5 2 Lo - BIERSORIRDZEA
ZROVIOTH S0, BOLXEBEFERCBL TR,
HFE - FERFSD [RIC) tw3BRELTLLEL
{7, FRICHIR SR 2885 38 LYy, THINCE
TABLE 7 Classification of participants, whose
judgments of Duration (T1) were wrong,
into four groups according to judgments
of Distance (T3) and Speed (T3) and judg-
ment of Duration (T3) in Situation C, for
1st, 2nd and 3rd graders and 4th, 5th, and
6th graders separately (numbers of par-
ticipants; in parentheses, percentages)

Ist,2nd,and 3rd graders  4th, 5th, and 6th graders
Duration (T3)® Duration (T3)

C W C W

Start (T3) C 11(69) 5(31) 16(76) 5(24)
and

Speed (T3)®* W 5(11) 42(89) 3(60) 2(40)

# Judgments of Distance (T3) and Speed (T3) are both cor-
rect (C) or not (W).
(C) or wrong (W).

® Judgment of Duration (T3) is correct

HieE E15

HTHL2ABRHENCIDBETH2 LHBLRTL
£5THZ, LrL, HFE - BERSAHE LR o0
SRR AR L BT 2w, B SHFE - F
AR OED E R OE Y BREMIZO LD
EFPE>TVRARIGNNY — Y OHBEKIZFBEROL L
DERLUTTHE, 2L THIEERA, BOJAHDE
BOREEERT DL, V¥, 2, 3H4ETIE, H
FEFH, FERSORED SHBENCHEORRE SR Y
Mie2FRXIZLALEBST, ¥4, 5, 68FETDH,
TWLEWLEHEITI~LERELEbhE, Ldb, H
RERF A FIEREAREL (ML, ZheITAL, %
DEZIC A CREEE * R CREOKK 2 L TbE2
#H, BF¥ERIVEZERCHL A%, Zhid,

BFERTIEHS - BERSOREOHHNELL T
E5LI %504, FMEHBIZZNIZEELL TS
255 koo ThHhd, FRNTHHKETmA %
TR T, SRR - BIBRAE2EL <Y
BiLECAT 22 &2, ROBH¥EMOEEREETS
DEEITHE, L L, RIEEEB ZHEEY
BT, 2ObTLOHMRESNK Y, BZES L
A OB &, HF - BERAOEL VLK ST
HHAMRC L Z2ERBERE I 20K, R
HBODBER, &b LBFHSMEREEL L5
ERVHSTH A3,

TR, FEbLBLIT [FR=K TR —BakRZ
OHFBEF > TORVDIZE S I, /INF2EDEKT,
COFREFEL LI L, ZLTHENCEDLR
TOBHIETHDIEE2EZ D E, AFELULOEY
FEOFEL D IDHBERF > TRV EFEZ N0,
TIZOHIFBRFE> TWwWa 5, [BEBALEL T, &
TEZRLRELZS, 200BIEEL] 2w RE
HHIREDS T E R VLD B 50, UL, 2008 IEH
BORRREOLE THIE, BIth - KT ORRIKNE
FroRHoORIOEBHEK 2T LR, »RVE
L > (Levin, 1977), L7835 T, A ORIEKEEA,
Bizk i 2RRIHE O L 313, REIHEH T2 L0
SHEBUEFAEDLDELEEDLNS, DI OV TK
BIZEBWHEET B,

ST SDS ¥ 4 7OREEE C % v 7388 (bR
BEHBRABSFEUZTINT, 2 DOFTREENSELYL) O
M OEZERIX1, 2, 3ELDE¥FERL 4, 5,
6 FFEDEFERDEHNK Zv>, Matsuda (1996) 2 H
i (1986) DEEOFEHEE HEK T 5 L, FEREBOEER
DEMROHTBFEARD 52, HLETESTW
TRMEBRVLETZHEINELI LR TWw3,
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H R - B 2 DOBMAOETR, ETTEE, &S O/MNE4 LD HEFIR 49

ZOREOHE, HFE - HERAOHE EXFE Ry
S5 LWwH, ThBFREHKOEERL BEUO»%
W, b LRENCHELL S 92 LN ELVLE
WORMAIE, BERFELWEWLIEADS [B=
B ES | OHBEAVT, BEABZELLI L 2HEL

ZENTEL, EEErESOHKIT4FECRD LI
FOEEFRICLD, FEHEOEEERL A F4E» 58
WElitd, TLTEFEERO7T~9 83, B, &
&, BOIRTKEEBLTWS, RIDI EMS,
ZORBEE C DFET, L OFELED [HEEN
FRIUTHIHFE U6, BHELFEILC] v wEN
e FTL BRI LI R3TERY, FEPEE
FNCH L€, 2z fdoTnikcdhrd Lk,
Lipl, CORBEDBHE, EREEIBFELLI L%
ELLHEEBL, poFhsBATHENRD 2 LT, K
HERCBWTT SIS ICE L WEFRIKE 2= %)
BEFF->TWiDTH5,

UE2EBOI A 7OBRBEOER2EbETELDL L,
BEZIEESOSWE TOEEFERCBWTIE, [
% - FERBIEOFHB L rE L WL sy
BER2PAE—BrELYL), FELEIHEL & v S HE
bR DHEELYL, Sz g, (R =& 7K -5
HEFZ ] R [ = #H X ) ORIFES T OBREO
HIRC 5 b OOFEMDBEL LT TR O TH
D, o2 Z0EORECHE L 2OEELZFER
i, FEREEo T A, ELVRENEERZIT-T
Wi, twokZELFIDLDTHE, 5SERDA
2B L U 7> Fraisse & Vautrey (1952b) X, # &
Zb OMOFE L, BEHESETARZ LW LV,
FELPAETOTHREFMEZT IR0
72, EFEZ TR, NEROEZERCBNTY,
HEFILAPUTH B EWIEEES,

ThiextlB X Z 4 FEEL LOFEFEETIE, R
HF - FAREEORMEI»r 20 5L L, EEPHRES
RILEWIZEAZETHH LY, L LEKHIEDE
i, REREFOLDCELIICLWES TH S,
Thi, U ET 2L 22 TERS DEHREELRE
LTBLILBELLWBLTRRY, $-bSbHEE
WRIRF R - FIRFIE 2R L Th, Thicd > T
HARREDEAR EBEDN I AP DEDE LI &
o, [EH=& TR -BEHEFJOFEHEL, ok
IBRFECBOTEAEETH 2 EHNL VLI L TR
Ehd, ThicxlL, BEOHEBCESIBFEL LW
BB, FOERTLTBI Lo TEBEERTS
ZERABMMEEINRTWE LI THD, (K= &

&) OFFEIL, HEREHELELPTVLOTRB RV, E
Bbhd, 202, L¥EFHREFEECBVT,
ST # A4 7OBEREFERRCE->TEIZHEHLVDO»
EWIHIZEDERGbRBT 5, TbbHES OHIFEE
FOFZ i [ =42 TR - BItARER) ) OHIFR D [He
Ml=FERE X | ODHBOFLEL TWwE, Tho
HWiBR I ohTuihunoTkiusrtBbh s,
Matsuda (1994) RFHAE (1995) i X i, /N¥E 3 ELE
IR & 3 & O REBIREGR (—HpsK & aiidtlh s
INE % B) ERER & EEEE O L FIRIBHR (—AnkE{kh
b RS 23) RIZIRIBEL TR D, NFELFEL
LA EL OFRRHE BRI OBFRE 1 20
BRESSE LT A Lt b EHNEL TV D
THDEHE T E 2 OEB TR, (R =R #H s
DOHIBOEMLI NG Z BT wh s, [RE=KTE
72— BN & [ =FERE B ] O 2 DOHE
DBES R TR NI L BT 62w, HEnF
BERE T, [RE= g #S JORBHBRICL I
WST ¥4 7OBEDHE ST X, BLAZDHLE
HAEL, BERESTH50TR W EBbRS,
Thbt ST HREOHSG, [FE=ERE #2JOHR
CHEIWT, [ForSEEEW ] H5 Vvt [
RopoifiaiRy]) CHThiduanbBlEzch
UL THELE VDS | L v Ry 5 i, R
BEW, FUL, ROLEET Z I LB TER,
Thbb, bL [KE-—FEl ®2] OAREAVS
S, EENCIOHBEEDLRTNITIERICESR
W, ZRRAATHEHLLIESE), ES5ZFEL
B, EHRIEEERE T RFE =T R — BHRARR A
OHIBBHEZ 5 LXK TSR WRT TR, R
HFELFERFE 2R L CER T L ZOHFEEED
ROEWLIEMEOER»SFEZ B L, ZOHRRLE
ZBEEZRVTFEDBDLLIOTIREwhEEDLNS,
EBOEZ B, INERERETI O 2 DOHBROBEFRD
FRFEOATBEENCEZIONEZZEE A X T
Lbwv, B SAZOHENR, SHRLDEENCHE
ROENBLBEDODHBL I EZWVIETHEN,
FRUEDX S @R EFBEE, FREFTOHTH
PSS 22 2BOMES L REBLETBTE2TT
2, HEEBICBWTCRT 74 A v 4 LCER
FEERRTIBEOMEEOTHRT 5, T2 2D
ELFEETIHS | 2ERZ D EE, [HIZIHEMFEHS
D HEGEOY | ELTEETTSh, LIELIE2
DOEMEDOHE LB HEA L LTHwONEM, Th
RARBLOFEHEFEA D L > LB TRELBSTHETH
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50 BELEERR

5, UL, HEOBD [FEEHRECREEEZEZ»S
FAUHH] twi 22D L EEZ T, BEOD
REDIDIZZD LI LEFREERRLTH, F&
BT Z > TREDTCZ Y bRk, Lizdis T,
[R-FHE (197 BERT L LI, BEESEHEL
bhd [Ha| OBEC, 0L REHEEMEEA
TAHGEICE, THOEETILEND D,
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