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eye movements executed. It -is suggested ‘that an{eye fixation
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The'study of mental structures in perception should,}ncldde'stimuli

that are (1)'unfamiliar, (2) complex;.andg(J) are’designed so'tnat

information required for task-performange‘can be‘systematically .
. y s

'manipulated MWe , found that proce£s1ng of suéL Stimuli the ribbon

~f1gures, appears to be ser1al. This was 1ndiqﬂted by a liné§E 5
, S , .y _g,ﬂi??
relationship betWeen Yesponse latency and, stimulus-qpmplex1ty, We 3l
. '. /: . - o o . ‘ ’ ) . . - /”,A
found a positive corrglation between response'latency.and the number ot
(' ¥ v A h - 'G" ‘.'.. ‘ . o0 -v i ‘ v ' "’,','//' . . &
fepresents a’
/o

. > " . /1/ g - T
cnunk" of visual 1nformation wnqse proces51ng requires cognit ve
._ \

~

.
\
(: :
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- . ot o . . oa )
. . .

: - P 4 :
(C; One method of &emonstrating the implrtance}or mental strpctures in.

Y ‘

pefception is. to present an impoverished stimulus to the viewer and iind

I
that he or she can "fill'in",what s missing from the s®imulus. Thus,'

a’

top-down processes in perception have been demonstrated by show&ng that

/

people can see/forms made up of subJective contours (e.o., Coren, 1972) or

>
4 ' -

can recognize a p1ctured scene pvesented too briefly to allow for eye
\ - '
movements (Bigderman, f972). while often quitJ compelling, sucn ' s
. ‘.',‘J . . ‘ v N

] . - 4

demonstrations leave unanSWered the questions Pf what these mental
‘. .‘ . . . . “ . ‘ B
structures. are like and how they are acquired, P &‘! . \

0
.

A second method of demonstrating the importance of mental structures
in perception is to use unfamiliar stimuli,,that is, stimuli for which the
viewer has not yet acquired Aan appropriate mental(structure (Hochbergl&

! o | LY ! ’ ' T s
Klopfer, '1981; Klopter, 1983) Wichout a mental structure or perceptual .,

: (Hochbergy, 1968) S S '
schemaAto guide it perteptio -of an unfamiliar stimulus.should be
relatively slow and* should dépend cboth on tne complexity of the stimulus

v

.[N - . R . ) et “" ' . L A .
" and on the distribution of.information”in‘that stimulus. The ribbon " - *

O
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‘2The first figure shows a ribbon figurefused in an earlier experiment

) ) v ‘. .'i _ . . .

NS(HoEﬁberg-& Klopfery 1981) ;4 wicth it I would like tczdescribe tne
subjects’ task., Suppose“y were to paint one'surface of this depicted

A&

A . N Lt a

object blue_ﬁnile ieaviné'_ \bthet?sunfaee white, as shown in thisi
‘ v e — . N
e, A s ‘s ’ 4 . ’ M - L
figure. The subjects’ task was to indicate what calor the surface of the
- -.last panel should be, given that the surface of the first panel is blue.
. ",’ . , 3 ] X
Thé'actual~stimuli that the Subjects saw were not shadgs

Pas this one is., '«j
&

4
. ’ . . w’ BN
Essentially, we asked the subJect to Judge whether the\surfaces of the two éf

end panels were. the same Or 1f they Were different, or opposite surfaces. . oo

1’11 refer to.the task as the ”Same/Different? task for the rest of the
pi:l'per., ) . ’ . : . .‘ .
The ribbon stimuli used in the present research were made by
: o oo " T - e

S. - . N . . i - ) .
‘% attaching together'panels at various angles according te numb&rs drawn

from a random number tablé (see. Attneave & Armoult, 19Y56; Hocnberg; - .
1971): The ribbon stimuli ére unfamiliar® in that tﬁe‘relatibnship between
L] ' N . N

" Ny -
Aty .

any two nonadjacent surfaces, that is, whether they are the same, or

different, cannot be reliably predictéd. e St

. ' :
- ' o . : P ' i “ .

PR .
v B v -

The second feature of the ribbon’stimuli is that we can vary their
« ' ) : L :

.complexity by varying the number Pf panels, In dcing'the Same/Difterent ’
' ' L. ‘ ) : , IR . . ' .
task, every junction of a ribbon stimulus serves as a potential decision
° . ' N P ,} - . oty
' [ ; . :
- point.. We felt that by varying the number of decision .points, that .is,
- ’ . L O : ’ *

= Sl Coa
tpe number of .panels,, we Wwere also ‘varying the complexity of'the ‘'stimuli.
. T v . .. :

T # v )
! g . , . . w
e BN . RN . g ‘ i
N - . o . _ v )
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The final feature of the ribbon stimuli is that'wepwerefa€>eito AR
: ’ S o S ot
manipulate the d1str1bution of stimulus inforMation that is rglevant fDr,»,' T
Je .:,“".';
i T

-

- .
P
. -

0
-
/
v
. )
“

éiv/The ribbon stimuli used in tne present resgarch differed in the proportlon
of informatf?e junctiors and in whether'éf“not they contained a skewed
L N ' :/}A,' _“ e .

making the Same/Different Judgements. We call th1s variaPle Legibrlity.
The second figure illustrates these two Legibllity
o

/

-

-
'junction.
manipulations. - o :
> \ , . . - r,_ .// ':
: Although each Junction serves as a potent1al dec1s1on point for the
S s
‘ ,)»/ B S /
bame/Different task not all of them are equally informatIve.._ff ws oo .
’ - ) 7 S R o o
bpecifically, occluding junctlons are informative' ‘non-occluding L
juncttons ‘are not. Occluding junctions, marked little ﬂ on the f1gure in BT .
) N [0 ‘o - l"/_
ft of this figure, ‘are junctions where panels are partially g v
. -"‘/ S L
Non-occluding junctions, marked little double’ o
t: view. , :

‘the upper
occluded oy‘precéding ones .
i, are 'those wneére the panels forming tne junction are- entirely
- .
Occluding junctions ‘mark: regions where adJacent panels are, of different
. AdJacent panels areiotjthe‘sane ”
\, 3

/
\
'
v

1 ding\j nctions the

2
surfaces; at nod-o
surface: - .
Now, looking only at lhe pair of stimuli on the lefc, you cdn see
T '
‘that ‘both .of ,these figures have eight panels, but that- they differ in the’
The ctop figure has a Low proportion of

]
.

N

" ]

proportion of occluding junctions.
the bottom figure has a High proportion.

oclyding junctions;
L}

T

9
The ribbon. stimuli could also differ in whether,or not they contain a

Look at the figure in-tne'upper left again.

L

skewed junction.
" .panels" in this figure are attached end-to-end on opposite sides of the
The little ‘a’ points to two such junctions, called Para-

hexagons .
4 .
4

s

All of the
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"junctions; Now, look at cne figure gp cne upBQ{)rignc. 1t insoead of

S

accacningwa panel to the oppos1ce side from.ggergﬂg\prev1ous panel is

'” Y.
accached,,yé'accacn it to a neignboring side, we get d skewed Juncc1on.
/ . . . - \. ‘. o S

The liccle//b p01an to two skewed Junccions% called Meca— Junccfons«
' . -

8

L4 L.

', ) '
Sc1muli containing only,P rg— Junl\jons are called Parh- tigureS' sc1muli'

2.

concaining Mepa—,Jun tiphs are called Meta- figures. . Y ..
€ - N . . ' ) “".:f_ ' ) \'
A i . . ,.‘,\\ {
¢ ln cnls figure, cnen, are che four cells of a 2 X Z Legibilipy o
manipulacion used in cne resenc researcn: oin m letc ‘to rignct, the
N | Presenty n: e é&& _ BREs 1%

-y , ) ) I
A ~ . ' . R ! R . .
.. . St i

>/« All cogecner, four sets of drawings were made ._ bacn sgt concained
O - ) ’
figures ranging from 2 to 14 panelb long ﬁand each set represented\\

,

Gifferent levéllof Legibilicy.‘ From cnese drawings, four sets oﬁ.ribb&;>

4 v
. . . v ! R

/ objeccs were conscrucced. ‘ _ : R . ve

» . ¢ . N

o. ‘

“@—

Compleﬁﬁcy; and Legibilicy, we expecced co find chat: ~Firsc, becduse cnc,

~ J !
N ’

scimuli are unfamiliar, pePCcpCual processing snould\be slow and

'«,~

'

'efforcful; Second processing ‘time should vary\direccly wich complcxicy,
' . ) .

/

or the number of pdnels,. fhird *because processing is effovgful’ Ca
f r \ ‘ ./" Y -
ad(iciondl mental load snould inte'ract with complexity, @nd bourcn,'t N
iprocessing time should be a fuhcc of Legibilicy. ‘i' .

A

e ¥ .

a . ' . . - . . . ', ; ot E
‘In Experimenc L, 10, sub’jects”saw drawings of the ribb,ﬂ stiguly . %

. "’ BaSed upon manipprﬁcion of the chree variables, Untamiliaricy, L

/

R . ot [ Saia Y ’ . . *
T - . o o

projcc:cd onto a scrden' ‘in Experimenc II che ribbonhobjé;ta weré pldted :
o

.y
dir?ccly 1n front of CLﬁ different subjeccs. For half. of cne tridl bloCKu

/77

i ,o'q

"in bocn~experiments, supjecgs madeecne Sdme Qifferenzfjudgemenps;wnile -

! a . ' ) . 3 cae Y At e
-

-

1 ‘ X ,

e
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simultaneously performing mental artihmetic; ‘these are referred to as the

g C . o "

Loaded trial blocks. ~ S;F/ ¥ . ' ' S
\ ] : ] A t - . .
. A P . R _\“ . . . e -
. SR PR | -

v

The chird. flgure showpl§he.dac haJrQegé avef&éed across subjects.

. -~

.

and across trial b}qcks for drawings the -ribbon stimuli. The Loaded

c;ia} blocks for alls four levels 1lity:§re in the.-two fighc—hAnd
. . A ‘ -; '- . ‘ N ' V N ! ) ‘ . -
panels; Un;dadeé trial blocks gre layed in the pair on the left. =,

',;J%nﬁyx\ffgures‘are,the left—h;nd,“réd members of e&;h pa;;; _Meﬁ;- g;gures'
) ‘.o i : .
,arg.the fighc—hand green members. Finally, figure§\ﬁ;ving a High : %\
;ftbporciop of occluding~ﬁunc219ns aFé'plogteq w;fn a‘da;had;liAe, Eow“’
figures dre inaiéa%édrbymsoiid lihes.f.No;e.chaf the effect of secoﬁdar}
iqta;k ﬁeffqréadge'if ;o inéfédse the s%opeslof the response laééﬁcy
funécions, sug esting that pr;cessing of Eheée stimQ11 is not autoadtic
' Y A N . \, .
méntql“regqurces;‘ Also note the differences in slope between
the Highvan& Low figures; these differences contribute to the significaﬁc

buﬁfrgquir'

~ interaction of Legibilicy X'Cbmplexicy. < T e
! ' . R ‘ s

. ! ¥ < < N . .

A " In thé fourth flgure'are the’ rpsponbe IACency fuyctlons for objec;b. B

’ »

Aguin: Loadéd trial blocks are the pair on the right, UnLoaded are_on,the:

N . ) ’ o :
lefc; Para- and Meta- are the red. and grcen members or each pair; and -

ot High and .Low are indicated by dashed and bOlid lian. Hpre, as was the

' case w{ch drawingn, response ldthcy varies direccly wich objnct B

gomplexity, object cghplexicy inceraccs with mental load nand obj;cc

-complexity interacts with Legibilicy.

. e
.

In a third expériment eye movements were recorded from. six subjects
who viewaed elther thejgibbph objects or drawings of tliose objects. The Y

average size of the eye movements' was roughly 2.5 degrees for both
.o . ' \ ‘ :

. @ -
g S
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drawings and pbjectsf’ The small eye movement size. Suggests that subjects

v

were looklng at the stimuliiby,llnking together adjacent foveal fields,
i y . . : - . '
: quite‘possibly looking at every junctioile Moreover, &he average

N .

cot{eletion uetween response lateneytand the num?er of eye movements was
465 fot:objeets andu.84 fbt_pictures,'withfno nifferences across-toaden
4annAUnln£deé ttial blgcks. E '
N '/ . ¢ ,
Based on these results, it 1s tempting. to speculate that perteptual

.

~schemas are cbmprised of "chunksY (Mlller, 19506) ot‘lnformation to prOCuSs
R I .

[ w‘

S _ ¢
‘. +and tnat an eye fixation represents a chunk." The signiflcanc eftect ot

ey A .
Legibillty suggests that the physical size of a 'cnunk," in degrees of

@ -

visual angle, can vary according to the dlstrlbution of stimulus' S

infgrmatiqnﬂ The signiﬁ%cant effect of simultaneous mental Load suggests
that: the size of the "chunk" also.depends upon the availability of
» v " . I ’Q\ ‘ . .
processing resources. ,

v . N . : ¢

~

« . | . .
The stim«li used in these eXperiments were designed aor examining the
'., effetts‘zf untamiLiarity, complexity dnd legibility on object and layout
. i‘pa‘éception‘. Obgtets und La%outs are, fo;'tne»muxt part, arrungements of . ' i :
surtaces forminb dintdraf Angles. 'The arrungements of 'surfaces ot

/faniliar ObjLCEb and layouts' are by dttinitiOn not haphdzard.’ Tne rtbbon f°/f‘

_ ) 1 .~
_stimuld, which are pompésed of neurly haphazard drrungements of dihedral “ '

7junctions, allow forlthé uystunutfe study ot object and luyuutrpercuptlon

and of the mediating mental structures.

.
e .

'

. i . |
: » »
! > ""i -
~ r‘(\; . '
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Figure Cdptions\ e
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. : l " . .

Figure 1: A 2l-Paneled "Same" ribbon figure.

Figure 2: Tne four levels of legibility: Parablow, Paradign,
Metaldw, MetaHigh. ’ . .

. ’ ‘ \‘: .‘

Figure J3: Average responsc.1JCency_as a tunction ot panel nuaber,

legibilicty, and seconddry task requirements ~- drawings. | / )
; e . :

- Figure 4: Averégé response Lécency as a function of pdanel ngmber,
legibility, and secondary task requiremencs -- objects.
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