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Relative-mass Judgment in Collision Events on

Paper-and-pencil Problems

Taori SATO

Abstracts

The purpose of this study is to examine the relative-mass judgments in collision events on
paper-and-pencil tests(S(Static) mode) and to compare them with the ones when animations of
the events were displayed to subjects(D(Dynamic) mode) in our previous studies. Our subjects
in S mode prefer the heuristic based on recipient’s postcollision speed as in D mode, but they also
frequently use the one based on post collision speeds of both agent and recipient which was

rarely reported in D mode.

These results suggest that the relative-mass judgments in D mode was not affected in top-
down way by “conceptual” knowledge accessed in S mode and are specific to “perceptual”
situatuons. This difference of relative-mass judgments between S mode and D mode is
presumed to be due to the unavailability of “collision” contexts in S mode.
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Y, B b, HMERE =09 DBECEE
LWOMRPBERETH -2, T OFERICEAL T,
EEND - RN TEML 2 LT (Sato,
1991, 1995) TOMBRLEHEEEFEZ 5N b,
Thbb, HERED/ ST 5 —< M
i3 Recipient STIE DO %= KL T3 (e=0.
9DGE, ¢=01 DHFAE LY [Agent EW | &
HEENBHEREOT) EF 2 5N 208, 0
R =09 DB ERENAEWIZ Y
B2 D Agent @ [Bkiak D | 23K < (%1
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Paper-and-pencil 382 381 5 EZSH ROBEZILHIN ()

BT LADHFEDDVWE Y DERER), %
NPBREHEOERE5(< (salient &) HRE %X
27291z, Agent AMOBEA b RS 7z (Gil-
den & Proffitt, 1989) R L FE 35,

BB A — Y DENR

ZOERIZOWTIX, SE—FOFETE
THROETEA A —VTEEIBRLIEE
Th, BEEDT7 3y -~ AREEDS £—
RTONT 57—V ALEDL ORI ENHRE
ENhTw3 (Kaiser, Proffitt, & Anderson,
1985), & DFERIF, BEHICL-> T, BEROILE
Bl A X —VRHEL, Thic ko CTARE
FSWmMEAH T 5 Z LR TH DD, LR
a it (Kaiser, Proffitt, & Anderson, 1985 ;
Kaiser, Proffitt, Whelan, & Hecht, 1992), &
WFETiE, ERPICHERE NBROETEBRE
Bz A A=Y LTz E»2NE TR LR
B LA COWEE» OB ENZAE (B
839% : 128/155, ZrME95%: 99/104) 2351
teo LTedSo T, AT TA A — Y OFURS
7257 v D FERIE, BROETA A—Y
PR TERWIzH TR, L5, BEE
Nz A A — Y BARERE - KT, DE—FK
B2 LD CEMERERICT 7 RATER
Wit EEZNL, £, ARERA AV
RIRETHHER, BHELD bZHOSPER
WEWwEOFENEs N (x2(1) =9.14, p<.
) DRI DOWTIE, SHROBEIFREL Lz
Vg

- BRI HEE S N BB 5 WA

XTI AR TR s nT: [H
EILOHBELE ] OWTORZIZE D,
T Fg—w AN —rn (A—A) - (R—A) ¥
A S THHEERED, FEi Agent/Recipient
Fi& « Recipient fEEFERA L T30 E 95 0
BT %o

(A—A) 54 7 (65 %) OWEHE OHITENE

BUTD420H 73 —wwasils,

@ Agent & Recipient OEZet 0 EH)FHEE
g (35 4 54%)
[Agent & Recipient ® > b, HEEHEOR
BIFBEEOIR & W HER S

® Agent Iz X % Recipient ® /28 (74
11%)
[Agent 12 # & T Recipient 2381\ T
Wwis ]

® Agent /7% Recipient HH#EDH L { k%
DEE B4 12%)

@ SHIERRE (ERAEED) (154 23%)
[iEmc) &

Agent/Recipient Iz :IGT 2 NE O O
EY (35 4) 1T (A—A) &4 TOWEERE
D 54% T, @ [HFERREOWERE 2RV
A 70% (35/50) 25w b, @ DHNEIL, L
1TRFgE (g, 1997) T (A—A) 74 7o
ENTRERSRO—~E D SWME I NTNE &
iLET 3,

(R—A) %A 7 (108 5) O#EERHE OF|WTELHE
BT D045 ) —SHES Tz,

@ Recipient OEzRHOBEER (23 4:
21%)
[&221%, Recipient OREEFERENSA X
iFEE, NS FREEY]

@ Agent & Recipient OEZEZOEEF A
DR B£4: 7%)
[1E2248, Agent & Recipient 256 U A1
() 12811 E Recipient WE L, HAHMH
(Agent iX7E, Recipient &745) @i
Agent DSE W |

® Agent & Recipient O DEZE1 O FREE
(28 & : 26%)
[f&231%, Agent & Recipient 0D FEHE
MR X T Agent BIE L, N TN
Recipient 23E \> |
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NFTHRFME HB20%

@ Agent & Recipient Dz OB pH
g (2140 19%)
[ Agent & Recipient @ 3 &, 520
BIRREI R & LD A |

® SFETHE JEEEARE ) (284 26%)
[BggEC | %

Recipient T is 3 2 A48 O DRE#E
234) i3 R—A) 24 70HEBELIEKD
219 T, Recipient AREOER I EE G 2 & #
ZoNBRE QO OWERE (36 4) 2INZ2
ERED 54% F H® B (@QDAE I, Agent %
HHE L 3 2 Recipient OS2 BB RE 12 3
Dz Recipient FBEOMRE L F 2 o D), &
72, ® [SETRIOEREZBRTIE, OO
DHERE DEFHT 74% (59/80) Th 2,

IhoOHMREZHEET 2 &, (A—A), (R
—A) WTHDY A4 TOWBRERIZB LTS,
ZOHWIDNRT 3 —< A REL L PHIS N
Agent/Recipient Ji I, Recipient 758 o 15 Fl
INEBIE T DHERE L 54% (NEWEDS [4
FREEl THLIWRAZR VAR 0
~T75%) T, BFEISRENGRE UL LT
(e, 1997) TS N-0 L [FARgIC, e
DIVFEHIBT DR 7 5 — > R L NEERE 10
FTLOBRML Tz,

HEPL LTHEZONLHE ] T, SHEOEER
BT A HEE OB T oMEn 5 72 T b 32k
Foisd, (A—A), R—A) 747 icBwT
[ ABE] e B R U7 BB 1% 25% 12
EbWwizZl o bmRans ki, gEED

PRI T EME O 3 cEr o it
SVEEL, ZOAVBREMRAERELYEE
iz ol bFEz 6N 5,

52 FUC, BERE OB D I Bb & 7, #%
BB DREDNFHHMONT 3 —< v X &%
NIZBET 2 KA DO FBIAE T3 L bIEL
BV EPEZOND, ERERPIEOIRIZ
BT Gilden (1991) 13 [NEREGZEH 7o
CADWEERT D TERW (p 556, %k
FO] T RBRHLCWER, FEE (1997) 287
A T7—YaDAEREERNELIHED LGS
T, A DWTH ZOIERIESTH S L b
Fzohbd,

53 AN, B TRER RIS O R
NTCWBR, 2nsld (STl 202K
) EBEOHWODNNT 4 —< A BEAT
5 EWIINTEAMCBIEETH % & DIRE S
it 3%, COREWBWTIE, (A—A),
(R—A) 74 7ZNETNOHREN S, KK%
DINT = AEBELL EFREIENZ T
(A& Tix @ Agent HBE= Recipient Flg, £
#HTix @ Agent/Recipient /71%) DOEEHA
BHESNTOLESTEE 2 208, HEAE I
Lo THBOEAESE L 2E0HEAIC LY,
RETHE SN T 28D OFBGIZES WL TH|
MinzanTwadicbhrrbsd [FH] ©F
ST DT g —~ o ADSER T BA]
BEMEDY D 5, 72 & 213, Agent/Recipient /55 %
w2 I BWT [KIGE SRS 2148
Al PEgiE, —BE LT [Agent BEW] &
I3HIH2 3712, Agent & Recipient O 2 H3

K2 EHEREORA LR KT 1 -~ 205147

g4 A-A A-R R-A R-R i
i 10 & 8 44 22 % 5% 45 %4
(22%) (18%) (49%) (11%)

Feitiee 63 & 274 101 % 15 4 206 %
(81%) (13%) (49%) (7%)

3 734 354 123 % 20 4 251 4
(29%) (14%) (49%) (8%)
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Paper-and-pencil 3Rz 8 1 5 IS ROEBILEW (K

INE W e=0.1 OHEHR T Recipient 23E A | & ¥
Wr+asZrickoT, (R-A) NF—DY
Tx—w Y ANEPNEELFZONL D, I
DEIZOVTIE, SHROBEFREL L7z,
Kz EBBRHEEOER]] OREORILICD
DTN T 5, SREXTHIGERRREOEA!
RREF L7z 2 L 2GRS LgEE R, Bk
34 4 - 11 $400E 45 /T, @R 5E
2%, P05 22% (34/155) ZeiEdt 119 (11/
104) EoTWwh T2 L, EHERED S b,
TRERARZAE TSR 22% (4/18) Lix-o
TWTHREDTF—F LIEEAEEDLST, Th
50T —F BRI BEEITERAEOHRER G
8% (7/86)TH %, BHEMFERAE IS TITRERAKR
HEThoT:Z L, RO & ERE
HOEE, FROUETIIRL, FRTOHEK
RRT B EEZOND, T, EEREREFD
HAIOER U2 - LT ThCE TS
WERE %, HFMPEIMONRT 5 —< Y ANY —
VKo THE LR RRER 2 1CRT, HETH
REDRER, /X7 4 —< YA — DI
SnTHEBEITEERERR NG o (1
(3) =2.26, p>.05), L1zH> T, ¥RKOWET
B> MR RV RS HI C B2 B  B T RE
MWRZFHFIN LT,

% &

AWgeCiE, EEERCOERLHMOFRE
% paper-and-pencil X (S €—F) TERL,
TmA—vay (DE-F) CTHRESERLIE
HENT A<V ADHBRE RIT) L2 H
Bk L, 220 Recipient M EEICE D0
fe A BB v e/l miE D E—F EH
BTho 1o, T bEZRED Agent &
Recipient O E Iz F-T 7z T O RS
SE—FTEELoT, ORI, DE-FT
DINT =<V AE, SE-—NT77LA&N
5 EEZONBERD [BES] FFrS by
7y v EREs L O TR L, TARK]

RMICEBRNTHD Z L e2RT LRSI
$7, SE—FEDE—FTONRT A2 —F A
DEWBIE, Bz S E—FIZBWT, JFERFM
175 LT 822 XHROEREIENZ i
BNT 2 L BZEEINI,

x

1) KSD % hoEs (7 & 2 1 $FEEE) Hic
AL TEBRABRT 2T E LT
Runeson & Frykholm (1981) &E#idH %,

9) Todd & Warren (1982) ORHIL7c3DDH
B—Initial/Final Speed Hypothesis, Final
Speed Hypothesis, Direction Hypothesis— &
#nZh Recipient /i, Agent/Recipient 73
W&, Agent M, %7z Gilden & Proffitt
(1989) @ velocity heuristic, angle heuristic
X # 1 # 1 Agent/Recipient Jl%, Agent /3
BcHRT 5 EEZ HNb,

3) ¥4 ki “Intuitive Physics” OG5 H »
SN TV BRI, [FETHRONE |2 H-
JeiF5e (McCloskey, Washburn, & Felch,
1983) R [H THKOHE]) [Ev > ROEH I
SO W2 F&o 5 (McCloskey,
1983a) B H b, —H, ¥ A4 i “Naive
Physics (—belief, theory) ” OFffEE % 7ol
LT, [EreRUHTHROBE] &
7. F g (McCloskey, Caramazza, &
Green, 1980 ; McCloskey & Kohl, 1983) *
(& T HROME | % - 785t (Caramazza,
McCloskey, & Green, 1981) iz <, W/
5 - 1 BF9e (McCloskey, 1983b) d #H %, L
Je o T, “Intuitive Physics” “Naive
Physics” OfiiZE & b T 5 FRE O I
i, THREHEEZ DD TREVEEISND,
A i, “Naive Physics (RAMPEIE)” O
WRETH—7 %,

4) Kaiser, Proffitt, & Anderson (1985) &, [A
KO KB % [perceptual competence (H15%
#I8547) Il representational competence (F25R
IRES]) | ERBL T3,

REFERENCES

Caramazza, A., McCloskey, M, & Green, B. 1981
Naive beliefs in “sophisticated” subjects:
Misconceptions about trajectries of objects.
Cognition, 9, 117-123.

Freyd, J.J., Pantzer, T.M. & Cheng, J.L. 1983

— 1656 —



NFIERFRE HA%

Representing statics as forces in equili
brium. Journal of Experimental Psychol-
ogy : General, 117, 395-407.

Gilden, D.L. 1991 On the origins of dynamical
awareness. Psychological Review, 87, 554-
568.

Gilden, D.L. & Proffitt, D.R. 1989 Understanding
collision dynamics. Journal of Experimen-
tal Psychology: Human Perception and
Performance, 15, 372-383.

Johnson-Laird, P.N., Legrenzi, P., & Legrenzi, M.
S. 1972 Reasoning and a sense of reality.
British Journal of Psychology, 63, 395-400.

Kaiser, M.K., Jondies, J., & Alexander, J. 1986
Intuitive reasoning about abstract and
familiar physics problems. Memory &
Cognition, 14, 308-312.

Kaiser, M.K., Proffitt, D.L. ,& Anderson, K.A. 1985
Judgments of natural and anomalous tra-
jectries in the prsence and absence of
motion. Journal of Experimental Psychol-
ogy : Learning, Memory, and Cognition, 11,
795-803.

Kaiser, M.K. & Proffitt, D.R. 1984 The develop-
ment of sensitivity to causally relevant
dynamic information. Child Development,
55, 1614-1624.

Kaiser, M.K. & Proffitt, D.R. 1987 Observers’
sensitivity to dynamic anomalies in colli-
sions. Perception & Psychophysics, 42,
275-280.

McCloskey, M. 1983a Intuitive physics.
Scientific American, 248, 114-122.

McCloskey, M. 1983b Naive theories of motion.
In D, Gentner & A.L. Stevens (Eds.) Mental
models (pp.299-324). Hillsdale, NJ: Erl-
baum.

McCloskey, M., Caramazza, A., & Green, B. 1980
Curviliniear motion in the absence of exter-
nal forces: Naive beliefs about the motion
of objects. Science, 210, 1139-1141.

McCloskey, M. & Kohl, D. 1983 Naive physics:
The curviliniear imeptus principle and its
role in interactions with moving objects.
Journal of Experimental Psychology :

Learning, Memory, and Cognition, 9, 146-
156.

McCloskey, M., Washburn, A., & Felch, L. 1983
Intuitive physics: The straight-down belief
and its origin. Journal of Experimental
Psychology : Learning, Memory, and Cogni-
tion, 9, 636-649.

Piaget, J. 1969 The mechanism of perception.
London: Routledge and Kegan Paul. (cited
by Kaiser, Proffitt, & Anderson, 1985)

Proffitt, D.R. & Gilden, D.L. 1989 Understanding
natural dynamics. Journal of Experimen-
tal Psychology: Human Perception and
Performance, 15, 384-393.

Runeson, S. 1977 Visual perception of dynamic
events. Unpublished doctral dissertation,
University of Uppsala, Sweden. (cited by
Gilden & Proffitt, 1989)

Runeson, S., & Frykholm, G. 1981 Visual percep-
tion of lifted weight. Journal of Experi-
mental Psychology : Human Perception and
Performance, 7, 733-740.

Runeson, S. & Vedeler, D. 1993 The indispensa-
bility of precollision kinematics in the visual
perception of relative mass. Perception &
Psychophysics, 53, 617-632.

Sato, T. 1991 Judgment of relative mass in colli-
sion events: On accessibility and utility of
direction-based heuristic. Tohoku
Psychologica Folia, 50, 92-100.

Sato, T. 1995 On the effects of attention to
agent/recipient in collision events on the use
of heuristics for relative-mass judgments.
Tohoku Psychologica Folia, 54, 39-52.

Sato, T. 1998 On dynamic validity of heuristics
used in relative-mass judgment in collision
events. Tohoku Psychologica Folia, 57, 37-
45.

T 1997 @EZEERC BT A ERILBIN O HHE
DREHZEN NFLERZRLE, 16, 243-
258.

Todd, J.T. & Warren, W.H. 1982 Visual percep-
tion of relative mass in dynamic events.
Perception, 11, 325-335.

— 166 —



