DOCUMEET RESUNE ° : Lo C > ]

<

"ED 127 018 - ' - PS 008 .713 -
AUTEOR Meyer, William'J.; Dvyer, Michael , -
TITLE The Interaction of Stimulus Orientation and Age.
POB DATE [70] ‘
FOTE +  26p. .

t r [ ¢ r
EDRS PRICE KP-$0.83 HC-$2.06 Plus Postage.

DESCRIPTORS -*Age Differences; Cognitive Develdfpment;
) ‘Discrimination Learning; *Barly Childhood Education;
Eye Fixations; Eye Movements; Middle Class;
*Perceptual Developeent; Preschool Children;
*Besearch; Research Methodology; *Visual Pérception;
. ) *¥Visual Stiguli : )
IDENTIFIERS *Conponents of Cognitive Competency Erogram

.
.

*

~ ~

AESTRACT ] , .
This study examined age differences in children's

visual fixation and search strategies of two dinensional visual

stiroli. The hypotheses tested wege: (1) that no age differences

exist in deneral search strategies regardless of stimuli position,
" (2) that age differences could be expected with respect to the nunber

and duration of visual fixationms, and (3) that clder ¢hildren, .

because they pyesumably have more experience with the properties of . .
two-dimensional representations, will evidence ‘fewer fixations and

shorter fixation duration. Subjects were 18 middle class children;"

nine in the young group (mean age 3 ye3ars 7 months) and nine in the

old group (mean age 4 years 10 months). Stimuli were a triangle ang a
keyhole shape. The corneal réflection and the stimulus were P
sinultaneously recorded on film. The stimuli were presented twice to

each <hild in each orientation (focal point up and focal point down),

with order of stiruli randomly determined. Data were recorded and
translated into a computer progranm, and tvwo ‘components of the data . .
were examined: fixation densities and duration of fixatioms. In -
~general, these analyses seem to suggest that older children make .-
somevhat more fixations on the focal poigt and ‘discriminative
features of the stimuli and .that ey, like the younger children,
find ‘the focal point moré compelling when it appears at the botton. ‘-

The study is discussed in relatibn to similar experjiments conducted .
by Ghent-Braine dnd otbers. (SB)' - : ¢ .
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THE INTERACTION OF STIMULUS ORIENTATION AND AGE

».\ . William J. Meyer and ﬁichael,Dwyer' -

. ‘ , /¢‘ .

-

Ghent-Braine (1965) reported data’suggesting that five-year-olds, in { ///

.

contrast ‘with three-year-olds, use a stratefy of vertical scanning (topo

- ¢
~

o-bottom ) regardless of particular stimulus properties. In her study,'
she employed a Peyhole-like stimulus ahd a triangle. She reasoned 'thut / .
the round portion of the Peyhole and the apex of the triangle (see figuyre
1) were highly compelling focal features of the stimuli for'the young

children. Eath stimulus also contained certain distinctive features which

differentiated it from other similar stimuli in a_ﬁatching-to-sample task.

’

The stipuli were presented to the children in the upright -position (the
‘ ' ] » ) ) ,
distinctive features were located at the1pottom) and in an inverted position

(the distinctive features were -located at the top). Thus, }or the younger

-

children when the fotal point was at the top,-she hypothesized that they

would begin their scanning at that point and work dowrl finally encompassing

.

the distinctive features. When the focal point is located’ at the bottom,

" they would start at that point and then also scan downward thus missing-the

—

distinctive features (it is unclear why, in’ this situation, the child would

\
scan downward except for the assumotion that downward vértical movement is

. A

a "natural" event); In all cases, the older children were expected to stdrt
Y . 4 _5-' PR |

at tke top, regardless of focal point location, and systematically scan
downward. In this way the older children would always;observe the distiﬁc—
{
4

.tive stimuli. The Ghent-Braine experiment was designed, to demonstrate the
> . ; 1 .

" existence of agrage X stimplus interaction and this hypothesis was_supported.
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Braine's design and procedure is excellent but is ambiguous w{th i
-?
= J -~ . . "
respect to the actual search patterns used by the children. It is possible,
for example, that the younger children did in fact examine the discriminative

features but did not make use of thenm ig,the matching task. From our view-

v
< ' e

point, visual scanning‘behavior.seéms more understéndablg in terms of an

®

interaction between the schemas available to the child and the nature of

P

the stimuli. 1In this context, it can be argued that a person's pattern

. .

of eve nmovements (sequence of fixation points) reflect his ﬁypotheses about

tne nature of the stimulus which in turn are a function of the inmstructions

received about the problem. For example, in a task used hy Vurpillot (1968)
. .

‘the children were shown six pictures of houses and asked to find the one

"that is differept". She -found that the children tended to examine specific

detailed attributes of each sfiqglus. This procedure is indeed crucial for
success on this task dnd was ‘clearly age related. Olson (1970), in his °*

important study of the concept of "diagonality", examined eye movement

-
-

patterns using two problem conditions: recognition ( a matcbing-to-sémble task)
and reproddction. With regpect to the recognitioh task O%son concludes: v
"It may be concluded that the older ‘children saw more in
their limited.visual search of the diagonalhthan the younger
childrén saw in their more elaborate search.... In line with
‘the: conclusions of the earlier chsbters, it may be suggested that
both groups note the general configuration but the older Ss;

recognizing it as the diagonal, notice how the cbmponents, the

checkers, give rise to the generalheffgct of a diagonal; the '

’




- .
. . .

younger not knowing the concept of the diagonal, do not see it

H

: in terms of the specific components. Yet one of those componénts-

is crucial to the subsequent recognition. The difference, tﬁen,
is not in the visual search but in the informition drawn from it."
¢ . (0lson, 1970, p. 155)

PerforJgnce on the reproduction task generated more subject vériability, but
' 3

essentially supported the conclusions already stated. Very s¢milar conclu-

2

.. , R ] . L
sions can be drawn from ‘a study by Mackworth and Bruner (1970) who also .
h )

measured eye movement, patterns using a recognition task quite different

fqom'Olson's. ) . -

e H N

"With respect to the GChent-Braine studv, it is conceivable that for the

vounger chil&f%n, winen the stimuli were in the inverted position, the ‘facal

—i
-
.

point becomes the distinctive stimulus because thé inverted position is

uniqué to them. In this case, real (three-dimensional) keyholes and triangles

v ~

cannot "stand up" if placed upside down on the surface. The inverted stimulus

>

is perhaps less distracting to the older children becauge of greater exper-

-
[

‘. dence with two-dimensiomal stimuli, Unlike Ghent-Braine, we would not expect
age differences in the general'search strategies employed with the stimuli

) regardless of position. Age différences are expected with respect to the number

-
~

of fixations and in duration of fikxations. Because the élder children pre-

sumiyly'haﬁé‘ﬁad more experience witbrthe'properties of two—dimensiénai repre-

v -

sentations, it i$ anticiphted”that the older children will.evideace fewer

fixations and shorter fixatfon durétiogs.

. : ! Method \

o Subjects The sample was comprised aof 18 middle-class childrgn. The ydung groﬁp

)

(mean CA = 3-7) consists of é children and the old;group (mean CA = 4~10) makes

* up the balance of the sample. - '7 . A
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éggaratus The equipment used in this study is basically that developed by’

Yo

Mackworth (Hackworth 1967 -Mackworth and Hackworth 1958, and Mackworth and
B . /

Thomas, 1962). The essential feature of'the technique is the use of corneal
2 . ‘ ) B *oe i S e )
reflections. Corneal reflections are adhieved'by means, of a Iight source

directed to the left cornea which then reflects a dot/éf light on the stim-

r

ulus. The corneal reflection and the stimulus. are simultaneously recorded

on 16 mm black and white film using a motor driven Beaulieu camera at a

C . .

rate of‘lb frames/second:— 4 television camera is also used for the purpose

/’
of constant

onito}ing of the system. In order to produce the desired

+ + .
accuracy 6f - 1/2° of visual arc (- 1/2 inch at a viewing distance_of 20
incheg) requires that the subject not move his head:at all. This aspect of

procedure yas'the'most difficult to achieve,and we finally decided that

no compromise with the strictest of procedures~was possible. Thus; it was
- ’ . . ‘ ‘ °

necessary to use a bite-bar —- the subject is required to bite into.what ts

essentially dental impression material. When this ﬁateriai‘ﬁardens, the

- -

child can 1eave the eqyipment and return fitting his teeth into the impregsion,

providing a standard head adjustment, (Despite our misgivings that you ‘g '

5 PR

children would object to this prdocedure, or gag, the children without exception

Al

enjoyed it expressing considerable inter2st in the impressions.) The bite~bar

.
-~

is attached to the main support arm uﬁ/the equipment, In addition there is a

s
~

head rest and a_ chin support each of which can be adjusted to provide for indi-
/

» Y

vidual variations in size and proportion. It should be noted that there are

protlems with the proEedure which: appear to result from the sheer bulk and appear-

ance. of the equipment -- some of the younger children initially resist approaching




5. . . )

it. This problem can usually be resolved by the simple process of permitting
the children to freelv explore the équipéent on their, own. In addition, we

. used two female assistants who were familiar to the children and who were
4

always present during the adaptatjon and experimerital periods. This procedure

was totally successful with our youngest children and proved almost unnecessary

with the older chdldren, five years and over. A final problem Qith the youngest

children involved their inability to stay rigidly motionless for extended periods -

of time. We found it necessary to provide recesses every five'minutes, on the

average’ o . .
*As already noted, the crucial feature of the corneal reflection procedure

is that the subject's chead remain absolutely immobile. This féature is crucial

-

because, in order to achieve maximum accuracy, the fixation points, in a sequence,

st derive from the initial eye orientat%on. A movement of the head during

a trial, for egamgle, cquld cause fixations to seemingly occir totally,off the
stim;lus; a meaningless bit of data. .Calibration is achieved by having each g
subject lookat the center of a "calibration stimulus"” consisting of crossed lines.
Adjustments are made oﬁ the light sources so that the reflection from the cofﬁga

is centered exactly on the point where the lines cross.
L

Procedure Each child was séen individually in a room located within the schdol.
The stimuli were bresented twice to each child in each orientation (focal pbgnt
up, FcPU, and focal point down, FcPD). Thus a tetal of, 8 experimental stimuli

were presented to each child. The order of stimulus presentations was completely

Py
z

random over subjects. All procedures described in the apparatus section were

.

‘e

used- N ‘ * e . £

g .9

AP &
-
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L * N .

Following the calibration procedure the subjects were given the'folléwing

instruc}ions: .o . .
: -y
"Now I am going to show you some more pictures., I want you to
look at them very carefully because I am going to ask you ques-

“tions about them later. Be sure to, look at each picture carefdlly."

The recognition procedure'used by Ghent-Braine was not employed in this study

L3

]
becase of the considerable problem of recalibration required. . ‘

Results ’ .

A major problem in working with eye movement recordings'is the reduction

- .

of the data to a form amenable for analysis. There does exist a system for

Al A

~

directly translating fixation coordinates into computer language but this
system was not available to us. We developed a method involving the manual
, recording of coordinates and fixation durations, which though time consuming,

can be readily translated into a computer program. Briefly,-the procedure

’

involves superimposing an acetate transparency ‘of the stimulus over the screen )

of a Zerox microfilm reader. The transparency also contains 1/2 inch squares.

The film containing the eye-movements is then projécted on the transparency

v

so that each spot of light (corneal reflections) can then be located on the

enlarged grid.- Each frame of film is examined in this way. Duration of fix-

- ‘

ations is determined by courfting the number. of frames in which the corneal °

© ©

reflection does not move more than one square. After this process 3s com-

pleted, the data is coded'foi computer analyses (the computér program was
A}

developed by David Connell).

-

-
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The major output. features of the program are: °
A. Listing of datd -~ the coot&ina;es extracted from the film
giving tHe positions (with reference to the -
- ‘grid) of the distinct}ve features of the
stimulus and thg eye marker spot,

- associated with the list is a graphic repre--

sentation of the coordinates (examples of the

output are given later in the report). The ,

symbols used in the graph (iqdicateh in the
, ,
. above list) are: . : ¢

7o alpﬂab;tic ~ distinctive feafure of stimulus

" dot’ (period) - position of%ye marker dot

= .
. v

' - observed in a sinéle'f}ame'

- -

asterisk- -%position of a fixation - defined

o as the,éppearance of the eye dot’

. in the same position for two or

- '

- . . . »
. ’ more successive film frames.
‘ 4

[4

B. Listing of Fixations - this.4s a disting.of the boérqinatés of

\ - - ' -
fixations as defi@ed above. - >

»
- 4 -

‘/ . - associated with this list ié a second graph which °
. represents thé position and seguénce of the”fixa#‘

T tions. The sequence is indicated by aésigniqg an_

h .
.
. haliES

alphabetic symbol .to each fixation. If there are
t ~ >

- more thanKEB fixationg, a new set of numeric sym- .V

™~

bols picks up ‘where the alphahetic symﬂols légt off.

. . .
N : Vo,
' Y " -
.
- W
.
, ‘

44 AN Y




. . These are zero through nine., Should mére than
- N N . ’ r

36 fixations occur, the alphaBetic sequence:
begins again and 30 on. (the short viewing -
times usually. allowed rarely afe_enough to

permit the subject to make many more than 25" -
E . . N e
f : . L - . .
_to 30, fixat}ons) . . .

- -~ an important- featute of this program is that, .

when two coordinates are legs than one-quarter

‘pf a grid unit away from.each otﬁer in any
direction they -dre normalized into a value

-

equal to. the first coordinété. For example,

. if dn-one frame the,%élue.(+ .106(x), + 1.90(y))

- -~

: . 1is obtained, and in the next frame the eye
- marker spot is at positibn‘(+1.25(§), + 1.25(y)),~

the value of the resultant fixatioﬁ is ‘ N

vl
’ -

(+1.00(x), + 1.00(y)). This normalization. ’
process reduces variation due to extraneods

] *f

XL

I3

. . ' . .M
.o . pources “such agomeq?anical distortion, or gx—

.- « perimenter biaéés that might otcgr during the
kN _ e eitraction:pgoééss} Notably, inherent,in this
o RREE -procedure;-%he'criferfa'fof defining a fixation

S ’,

- :”'are met 'thus this normalized value is included
4

- within this gecond liSt of fixations:

* . C, 'Dépehdent.ﬁeésutes‘(This comes first in the output) e

N - . !
- 1. Sdbject code - e.g. Ss# _age, treatment group, etc. ,/
T ; N .‘ " (NOte- The following are: in terms of gtid units
' K 1/2° of viewing arch = 1/2 inch) e

:;.‘ L "' ‘:‘ 12 | e -




-/

2.'Delxarx = horizdntal distance travelled

~ ~ . S

. ‘.' g ’ ‘ 2%155—5 = proportion of total*distance taken’ '
' . Delta'T v/ ! T ;
'( . . up by horizontai cades. ’ .
- 3. Delta Y. = vertical distance travelled : T
- 4
T . . Delta ¥ -'gzoportion of total distanee taken N
\ , Delta T * .
. o . \up by vertical sabcadesNrE} I '
. \ - - b d -
A /% Total trabk length = (self—explanatory) :
- AN '

4 ) S Total, time elapsed - this value is arrived at by noting the
‘ .. filming rate it! frames %er second and
0 . ’ S

.’ -
multiplying this value-by*the number of°

v

Y

seconds the subject views the stimulus.

*

s .

.

6. Tot numbe; of fixations

- 7. Fixatibn number - tixations are numbered 1 through ﬁ.

A

,\d/S. Begin - end n{the number of the frzme in which the fixation was

» ‘«.-.s‘-_

o T first noted (begih)'and the number f the frame

. l . 1]
¢ * ' * in which it°was last in the same position‘(end9

. -

9. XPOS - the X coordinate of that fixation

4

10. YVOS - the l ccordinate of that fixatioq ey ) .o .

LS P N\ +

' 11, Block (Val) --the grid reference‘yithin the program is such

%

4

v . that each block .in the gridNw® numbered.’ The
* ¢ . . , ’ 1
» : value associated with it"' equals the number of
o time8 a fixation landed in this block, (This. »

- - ‘. i measure w3s noyg used in';his pilot, but will .
o ' be used in-tne future) > ' © e )

12. Len%th -'duration of,thelfixation'iB'milliseconds -

ﬂl3. Dist. - distadee.(in grid unitsb to the next point of.fixation




D : 14 Angle - angle of//:e saccade to the next point of fixatﬁon
o 15- 16.'Slope - slope déviation. of angle to the next fixation (these

measures not used - but will be_useful in the future

N

in getting at the nature of the saccades proddhed by

L

the Ss e.g., straight, curved angllar, ete,) .

N v,

17. Fixation tatio - proportion of total Viewing tize taken up e

by fixation time N
18, Average:Fixation duration - (self-explanatory). ‘
This output is in the form of print out, and in the case of the dependent

measures ~ print. dut and gunched outgu . The punched output is then utilized- -
: - '

h in any gtatistical design'deemed appropriate.

In ggmeral then this program accomplished a number of important tasks,

1, It systematically portrays the physical relationahip between the’

" stimulus and the resultant eyetrack, . ‘

2. AGraphic data.is~ihgediate apd accurate. .
v N : . . 1 ] .
% 3. It produces immediately and in firal form, the dependent measures

that before required long tedious hours of summing, subtrictigg’

. multiplying and dividing an inorélnate gmount’ of basic datad. e
» : - . - 5
4. It prdduces punchéd output readily utilized in statistical

“y . ‘s

computer, packages. - ' ‘ o




. S

For‘ghe purposes of this report two components of the data were examined: \ |
g . " ’ _ M .

fization densities, and duration of fixationg. We also examined the angle ‘
- displacement of each saccade (this measure iidipates the‘éeneral directivon ;:?: .
of eve roverents, vertical or horizontal) but this meésure is not reported in
detail becausé there was little shbject vafiability; almost all mé&eﬁenés
were vertical (up or down) mosg likely because of the nature df the—stimuli.

l‘: 3'
Although the major focus of this study is on the children's visual re- R

‘

sponces teo the diecrimina'i"e features and the focal point, an_initial analyses
v\ .
i <
»was made of the total number of fixations regardless of where on the stimuli

they rmay jiave occurred. The mean number .of fixations for the to}al.shmple on
. both stimuli in both orientations was 8.2 (SD = 3.8f. A comparison between

[
age groups indicated.that 'the ydunger ¢hildren had mote fixations (My = 9.8
» ? - \

%SD = 4,2 and Mo = 6.7, SD = 2.8). -This difference s statistically significant
(t = 2.4, df = 16, p < .05). These results are consistent with the expecta- :

tion fﬁét younger children would examine more aspects of stimuli but, as will
. U -
be seen later, enhir strategies-are not as efficient as those of the older

. children. 4; - - ‘ L .o
.+ -The mean fixation Dime for a1l the. children over both izimuli and all as-
pects ?f the stimuli in both-orientations w;s 325 milliseconds (msecs) (SD ;.290)
The yeunger childreh had shorter fixations (My = 317 msecs, SD = 301) than the
older children (Mo'= 333 msecs, SD = 242), This difference, though sbggestivx,
is not statistically sizqificant (t = laé;ng > 16,:2‘<f.10). Apparently
. .

' youhger children look at more aspects of the stimuli and for slightly longer ,

periods Pf time than the older children, )
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The -sjor analvses is concerned with .the physical locations of the child-

.
.

o0 “fsgations on the stimuli in-the differen}_orientatiops. Since there was

neticn that uoﬁng children stan difgeégntliﬁ namelf'in a predominantiy
~ . -~
~

)
1
1

.7 .ward iirection, we first examined ﬁ%é*ﬂirectionélity of ey® movements fox
» T ———————e .'\4_ " 1]

* "7 s a furction of orientation. Swmmarized in Table 1 are the -,
- [ 4 ‘. . ISR Y .-
- a
7t 7 Tarces for up and down rovements as a function of CA and location of the

“i .. It sheuld be immediateéMy clear that neither CA or orientation

- 7. .m er tro fresmyency of up and dovm rovements. Thus iq seems that children .~

1]
it ~ath sirections which is contrary to Ghent-Braine's position.

' . . . €

. ) o3 K Table 1

®ercent Up-Dovn Direction of Initial Scan

o frr Yeoungp agd 01d Children as a Function 5?’St1muld§ Orienggtibn - iy
P . ’ .
. - Young T, 0l1d . .,
Un Down ) ] 'Up ) Down ;
. il 56 50 46 54
.- . . .
e 53 24 46 54 -
N | — L
"~ iz ve noted, however, thag we permitted our subjects time to examine,th? '
g ‘rereas Chent-Braine used a relatively short exposure time ranging fro?
“"slf<econds to 200 milliseconds. It is pbs;ible that within the conmstraint ' '

ot *he chort exposure duration, the younger children in fact did scan downward

- ’ . . .
fror tne focal point, 1In the case where the focal point was at the bottom, the
somnper chiildren would not have #n fact viewed the discriminative feagures.
L ’ » ; L
+ “learly apv {nferénces about age 4ifferences in ‘scanning patterns must be care<

fullflqua}ifi in terms of the methods used in presenting the stimuli,




l".

» -

%
Summarized in Table 2 are the means (M) and standard deviations (Sﬁ) of

fixations at the focal point (Fel) and distinctive features (DEi‘for all . 2

é

stimuli., The data are also clasgified in terms of the orientaf1a? of the focal i

point, tép or bottom. Examination of the age differences, summiﬂgéfver all ;
Table 2 . : T L

Means and Standard Deviations of Number of Fixations s A
. . L, .t
as a Function of Focal Point and Distinctive Features . -

< and Stimulus Orientation ) -

koung . * - 0ld

. . M L 4

Fel DF ' Fel DF

M SD M SD ) M |SD M SD

FcPU 2.8 |2.7 | 5.2 | 4.2 3.6 3.3 | 8.2 [7.6. o,

FcPD 4.5 [3.4 | 4,0 | 3.7 6.8 |52 | 3.2 [2.3

*

~
~

\ L

variables, shows a slightly higher number of fixations foerhe older, in contrast

.

to, the younger children. This result is in contrast to our earlier results

where the vounger children had more.overall fixations Gfocal point, dietinctiﬁe

features, plus all other features of stimulus), Bpecifically, approximacely .

50% of the younger children 8 fixations were on other attributes whereaa :his ﬂ'

occurred only 20% of the time among the older childrgn. As noted earlier, the

.
-~
f

8lder children are more skilled at knowing where to look than the. younger children.,

~ The data also shows that both age groups findsthe focal point more compelling

(they fixate on 1: more déften) when it is located at the hpctom rather than the

\

cOp. This effect is somewhat sttbnger for thé older children, Conversely, tﬁ( Y

»

N £ AN

[ 4
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children examined the distinctive features more fréquently when they appearéﬁ

at the bottom of the stimulug. This latter finding is entirely consistent ]

4

/
.with Ghent-Braine's views though the data do nét show that this is a function

’
Y

of scanning in onewdirection. e .

.
<

Anal&ses of the data in Table 2 involved one between groups variable (ca)
and two within groups variables (orientation and ‘Fcl/DF). ‘ The procedures for

the analyses are déécribed in Weiner (1962, p. 338): €Zné of the main effects

" (age, orientation, Fcl vs DF).x?re statistically significant nor was the Fcl/DF

x age interaction. The orientation x age interaction was significant (F = 4.6,
" g - s'

df = 1/16; p < .05} as well as the triple interaction age x Fcl/DF x orienta-

-~

tion (F = 4.9, df = 1/16; p <.05). The two way interaction is a function of .

» -

€

. 'the older, in comparison with the, younger thildren making more fixations Qhen

»

the focg} polnt was dp.aﬁd the yoﬁhger chilqsgn making more fixations when the

7

b ) '_, . .-
focal point was down rather than up. The triple interaction is primarily a

function of the older qhildten.fiﬁating more on the distinctive when the focal

point was at the top. The interaction of orientation X Fcl/DF was significant .

4

(F=5.2, df = 1/16; p < .05%. Inspection of the means indicates a very clear -

tendency for the children to examine the DF more frequently when the focal point
. . . p , i
wag at the top and to examine the Fcl when the focal point was at the bottom.™

-

' ‘ AN ¢ . .
This /interaction is the strongest evidence for our notion that the inverted h

[

. c o v
focal point is a compelling stimulus attribute.

In summary these analyscs seem to suggest that older children make somewhat .

more fixations on the Focal point and discriminative features of the stimuli and

. “ *

hildren, find the focal point mpre compelling when

L3R

that they, like thgiyounger”c

it appears at the bottom.-

, . : I .

v
P ? -
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' ‘ " 1.

stimuli ~— the keyhole and/triangle. "This was purﬁosély done in order to
:

. develop'a more stable.estim;te of fixation behavio; and because it did not
;eém possible to adequately define an error term which inéludeé three withi

’ groups variables. However, inSpecFion of the data %ndicated that there wa
an effect attributable to stimuli which is rather interesting. The relev

means are presented in Table 3. The most striking feature in these data is \
~

Table é» . .

Mean Number of Fixations for Each-

Age Group as a Function of Stimulus, Orientation, and Fcl/DF

A 0
<m
- -

) - . Young . ,01d § o’
) - Kevhole ' Triangle. Keyhole Triangie/]
. i ] ) 7
: Fcl | DF Fcl DF | Fel.| DF a1 |/ }F ,
7T ‘ 1 1
FcPU 3.5 1 4,8 | 2.0 5.5 5 - 178.7 2.3 o7
: ( 0|80 2.5 1130 3.5 | 9.7 | 1.3 | 3.0 / ‘B.o
* o } L . i . -
(Fcl or DF) occlrs with respect to the keyhole. In other wordsj, ft appears :
' that mo§t of the variance accounted for in the significant two-a three-way ‘

® r

interactions is a function of the keyhole stimulus. Note that [wHen the focal

! pginf is up many more fixations occcur for the distinctive featyrgs rather

. -

than on the focal point. When the focal point is'down, howevet, more of the

. “ I
fizations are made on the focal point. This occurs only for thelkeyhole.

Vs

With respeEt to the triangle, there appears to be little 6r no ofientation
+ 13 ‘ . .
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effect. Further, the orientation effect for -the keyhole stimulus appears
*o te stronger for the older children. . ' ,

lhe .fixation~duration data are summarized in Table 4, These data are

the means of each child's mean fixation time summed over all sYimulus presenta-
/
‘-

ticns out only for the focal point, and distinctive features. Inspection of

the dits inaicates$ that the overall, average fixation time was 378 milliseconds

imsecs) (3D = 312) with the vounger children making somewhat shorter fixations
‘M = 3b5 msecs) (SP = 320) than the older children (M ='391 msecs) (SD = 305).

“artoer examination of the data suggests that more time was spent per fixation

loo-ing at t+e focal point in the downward po;ition and the distinctive fea-

tures wnen the focal point was located at the top of the figure. An ANOVA

7
4

Table 4 .. o .

Means and Standard Deviations of Fixation

3

'?uratinns for each Age Graqup as a Function of Orientation and Fcl/DF .

\. Young ’ . 01d
SRt Fel " pF Fel DF e
3 .. , *
M.l sp I u |sp .. - M |'sp Mo |sD
P 363 | .247 | .375 [.261 ,+380 2301 | .419 }312 | )
PR 392 | .271: | .330 {.291 _ 408 {.315 | .39 J.285

Cm
s . .
Involving one betweeqﬁgfnuog variable (CA) and two within groups variables
(orientation and Fcl vs DFb‘supﬁorts the impression of a gignificant orienta-
. P . , .
tion x Fcl/DF interaction (F = 5.2; df 1/16; p >.05). The main effects of

are, orientation, and Fcl/DF were lgt statistically significant. The age x

Fcl/DF and the age ¥ orientation interactions were slightly short of signi-

ficance (F = 3.9; df 1/16; p < .10; F = 4,2; df = 1/16; p <.10, respectively).

-




Similarly, the triple interaction-age x orientation x Fcl/DF was not significant’

(F = 4.1; df = 1/16; p £.10).- '
Finaliy a comparison was made between fixation durations for the keyhole

[N

and triangle stipuli,'separately: The data are sumhnarized in Table 5, These
. \ ! L2

x

data indicate that fixation durations vere longer'ﬁor the keyhole than the
. . .. %

triangle and, as was the case for the fixation frequency data, the age inter;

actions are more a function of the keyhole than the triangle stimulus,

[ 3

Table 5
Mean Fixation Durations for the Keyhole -and Triangle

' Stimuli .for Each Age Group as a Function of Orientation and Fcl/DF

[

Young ~ 0ld

. Keyhole 'friangle Keyhole . Triangle .
Fel | DF Fel | DF Fel | DF | 'Fel | "BF | .
repv |.a12 | .425 | Js01 | .390 422 1 .661 | ,393 | 396 - . .
repp  © .aszﬂﬁ.%z 289 |.297 | 7 |.463 | .398 |.297 |-.319|" °
bt a
Mg . ‘ .
é & o

O ¥ f
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“ pisépssion

[ 4 ‘ .
. oL In terms of.the initial narrow focus of this study, the data permit some

-

‘. .
tentative conclusions. To the degree that the procedures relate to Ghent-
. ¢ - .

- - -

. Braine's, the data lend Some support to her conclusions. Specifically, it is

e

clear that the children found the inverted focal point a rather compelling

<

stimulus, especially for the kéyhole. Ghent-Braine does not ‘report data for -

‘each stimulus gebarately, but, on the basis of our data, it may be that her

™~ . .
‘ results are primarily a function, of the keyhole. Our data do not lend support .

to her conclﬁsipn: “This change (sic: the age difference) appears to be in-

1Y ° . -
terpreted best as a change in the part used as the starting point for scanning

N various parts of the figure --.the 'focal' part fof 3-yeat-olds, and .the top
“ : ) . - .
) of the figure for older Ss" (Ghent-Braine, 1965, .p. 156). According to our

results the younger childrea in fact do examine the discriminative features

and the focal poiﬂt, albeit they have more fixations on the inverted focal
: &

T ‘ pointi' One might argue, however, thatHGhent—Brg}ne's position, 1s reasonable

* ..

remembering that her presentation time was very‘shorf and therefore her

.
s

younger Ss went immediately to the. focal point.
. One‘of the problems raised by our data, relative to Ghent-Braine's data,

is that we failed to find a significant main effect for CA, although there were -

k] .

several interactions involving agé. One might have anticipated an'age effect

° because the older children 'in Chedt—Braine'é study performed better on the ¢
»

- hatching-to-sample task which-req&ired attending to the discriminative features.
] It was the case, in our daté,,that the older children did attend more to the
discriminative features but only when they were at the bottom (focal point was

at the top). But the Ghent-Braine effect was found when the focal point was

: o 22
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o

at the bottom and in that condition-our data sugggsf little difference between

age groups in attending to the distinctive features. It would seem, theréfo%q,

"

that her age/differences are not a function of a failure to examine the distinc-

—

.

our findings with other releyant studie ce aini& with résbect to the
* hd . «

’

efficiency of scanning, our data are if. agreement qith_Mackworth and Bruner (1970)

13

\" . . . ~ N
and Olson (1970). Our younger ‘children had a smaller percentage of fixations

-y

6« . . :

on the potential discriminative features (focal point and the discriminative

13 ‘e

. features) than the older children. Mackworth and Bruner fdund that childcen, .,

. ‘ o —“
in contrast with adults, made more fixations on igrelevant details whereas the

< -

adults were considerably more likely to quickly and frequently locate their
fizations on the high information areas. %&m&}arly, Olson fqund that his younger®

children viewed significantly fewer discriminative features than the older.

- B % ' -

children and, conéequently, performed less®well on the matching-to-sample task.

‘These results are entirely consistent with ours as well as with those recorded
A Y - . ) .

-y

by Ghent-Bralne. Interestingly, however, were the findings that even though the
children may have looked ‘at the critical feature. they were more likely to ﬁorget
what that feature was in the matching-to-sample task and therefore made an error.

Olson concluded that the problem in this task then may be.in "knowing what to | .

-
I3

look for''. This conclusion is supgyrted by the fact that on repeated trials, _ )

after the children kpgw what to look for, the search pattérns of both ‘age groupé

# -

» became more efficient. It would seem then, that these three experimental studies .

‘ .. are in general agreement with respect to age differences in search patterns.

L 4 . i

~ . .23
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Our view of the meanifigs of the data in this report, as well as the work °

of Mackworth and Bruner and‘Olson, is that perceptual processes,;as indexed

by search patterns (fixations, fixation duratiéns), are a reflection of the

cognitive schemas available to the child witH'respect to the stimulus being

’ ' . T -
presented. Specifically, we are suggesting that children will fixate more

3

‘often on those attributes of the stimulus that do not readily fit an existing

-~

schemi; such as, the focal aspect of the keyhole stimulus when in the inverted

position. It is imposéible from our data to know-why the children found this !

Al

feature of the stimulus compelling, but as suggested earlier ,the notion of

.

a curved object sténding erect may not have readily fit an existin§ g&;em%

among the children ofkghis age. An hlternative'interpretafion?rbut one’

inclusive of the former interpretation; is that the children were less familiar

.
+

with the keyhole stimulus in general, in contrast to the triangle, and were,

. -

_therefore, less certain of which features were discriminative. The latter

’ 5

interpretation is supported by the fact that the ' children were less "distracted"

by the inverted triangle than by the inverted keyhole’ whereas logically there

v 3

"would be no reason to suppose that the inverted triangle would be more stable |

than the inverted keyhole. "Thus the explanation for the observed behaviors

would seem to rest more on cognitive, as opposed to perceptual, inefficiencies.

L4 -
\

One further observation seems rélevant here. If our interpretation of the
data is.correct, then it would seem th;t theveye movemen? metho&ology, despite
its technical complexities ind time-consuming charaeteristics, is a worthwhile
enterprise. ?pecifically, it is our contention that the search patterns unéovered

in this and other related studies are a reasonably good reflection of the cogni~

-

; tive,procesgeé employed by children when engaged, at least, in visual tasks.




[ - )

The bossibilitieg for using the procedures with children of diverse cﬁa%hptef?ul

istics should be obvious. For example, the available data, from‘this and othe
-~ . - "N . .
related studies, sugpgests that "those who view reading problems as a function

. » ’ . . PN 7A‘
of "visual-motor dysfunction” may well be over simplifying mattegs. Their data

.
- ,
.
r :
-

are based almost entirely on the performance of children on agtor—édpying taské,";:
\ . o _15. ,' ~i. S . “»1'_

such as the Bgﬁder—cestalt, where it is assumed that poor peffbrmﬁﬁcé is a

-~
-

petceptual dysfunction. This in fact may not be the case but, rat?ér, méy well

reflect the child's inability to adeq%ately define the distinctive features of

a parsicylar stimulus display.,'If this were to be the ‘case,’ and there are dg

.
data known to us directly relevant to this question, then one could logically

.

raise questions about the usefulness of training children on a berceptuél-motor
. ' <

task as opposed to a more generalizable approach of teaching children a stfategy

-

of attending to distinctive features. .

RN

?“ P23
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