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] - Forty—two nnrsery school chzldren were exposed to two
procedures designed to assess their discrimination of orientation.

- Under one procedure, subjects had no difficulty in discriminating .
.-~ between stimuli which differed ‘only in orientation. Under a second
- procedure, where color and size of stimuli were also varied,

~ .- orientation proved to be a discriminative cue of relatively low

"~ "salience. These findings obtained for percepuon both of teah stic

and of abstract forms.,(Author)
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- . Abstract T

Foity-two nursery school children were exposed to two procedures
designed to assess their discrimination of orientation. Under one
procedure subjects had no difficulty in discriminating between stim-

uli which differed only in orientation. Under a second procedure,

E

where color and size of stimuli were also varied, orientation proved

to be a discriminative cixe,of,relatively‘low salience. These findings

obtained for perception both of realistic and of abstract forms.
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‘Mos;: preYious studies of fhe role of vorientati-on in young chi:l-
- dren's percéption of form Vh;.ver .g:oncenied themselves 'with;the: absolute
P 7 ~question of whétber orientgtién is discrimina;;ed. Cont;aaictqry ‘con-
) clusiof;s_ have em?fged on the basis of such stuéies. _ Until relatively
i R -+ .
- recently it was generally accepfed that the younger child recognized
8 form equally well in any orientation, that he did not discriminate
between different oriéntations of the same formr and, consequently,
that orientation was fxot a factor in the yoﬁng child's form perception.
This is the stan:lard textbook view (e.g.,Mussen, Conger, & Kagan, 1963,
P. 250). Since the mid-1950's, however, numerous studies have been
published which demonstrate that, from an early age, young children
~are capable qf discriminating between stimuli differing only in oriep;
tation. ‘Prominent among the latter are the ve.rious studies by Ghent
‘and her .colleagues (Ghent, 1960, 1961,'1961;; Ghent & Bernstein, 1961;
Ghent, Bernstein,& Goldweber, 1960). Ghent has gone as far as to argue
that young ‘children are markedly dependent upon the familiar, upright
orientation for recognition of reslistic figures (Ghent, 1960). This
- conclusion 4s in direct conflict with the earlier view.

Exemination of the literature sﬁggests that the number of stimulus

o

dimensions -manipulated has considera.ble influence upon young children's
discrimipt;.tion of orientation. Where orientation is the only dimension

qn*whi_.éh sti;’nuli diffgr a.nd subjects are req}xire,d to make only & visual
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discrimination, as in the studies by Ghent, discrimination of orien-

Lot en
R, Y

tation is obsérvable from an early age, possibly‘ as early as six weeks

(McGurk, 1970). On the other hand, where other dimensions are manipu-

o
]
. .,

lated in addition to orientation, confusion of orientations is marked;
in such circumstances young children appear to respond to stimuli as
ecitiivp.l'enﬁ over a yide g-p,nge ,p’f orienj:atiqn differen'ces »- Liough such
errors decrease 'wj;ﬁhi increasing age (e.g.,Davidson, 1934; Gibson, Gib-
son, Piék; & Osser, 196?). These findinéé sﬁégést that when'young chil-
dren Igg—i to respond discriminantly to stimuli differing in orientation, '
it is not because they are incapable of detecting orientation differ-
ences but ,brec,ausé, for thém, orientation is of low salience as a dis-
. criminative cue, eliciting less attention than other, more salient,
stimuius dimensions. The presentrstuay was conducted to test this hy-
,»pqthesis.: :]-Zt'wg.s e!établished firstly that the subjects involved could
discriminate visually between different orientations of the same form.
S;condly, the relative salience of orientation as a discriminative cue

was assessed in conditions where other stimulus dimensions, namely size

and color, were also subject ,té variation.

Method
‘Subjects

Forty-two children, 21 boys and 21 girls, from a nursery school in

central Glasgow acted as subJects. All were from families of low socio-

.

economic status. Ages ranged from 3 years 1 month to 5 years 3 months

(median = L years 3 months).




Materials
Stimuli were drawn on séuare white cards, 8.5 cm. to a side.
Cards were covered w}tﬁ clear celluloid to prevent soiling. Thre€
sets ofﬁ such ‘stimuli each comprised a sta‘ndard form a:né.vsix variants.
Tvo sets were realistic (line dré.wings of a house and a model boat)
and one was abstract (an omega-like figure adapted from Tent, 1961).
. Each standard- figure wAasrvafp;Varoxin}aterly‘S em. high and was drawn in
black india ipk;"‘J;Within eacrl; sgt‘tvﬁe ’sz:.x variente of the standard
»vef;e as follows: identical to the standard in every detail (I); dif-
fefing from the’ standard in orientation by 90 degfees (190); differing
from the stendard in orientation by 180 degrees (1,180); half the size
of the standard (1/2 I); different color from the standard--red instead
of black (Ir); ha.lg the size of the standard, red instead of black and

differing in orientation by 180 degrees (1/2 IlBO’r)'

Procedure
’Eq.cl; S was presénted with two iypes of té.sks, ore to assess orien-
t'ation‘ discrimination, the other to determine the relative salience of
orientation as a discriminative cue. The former always preceded the
latter,
. Ghent's (1961) procedure was employed in the first task. The E
_and 8.sat side by side at a table and'a pair of variants, I and I

180°
or I and 190, was placed before S. " For eacl; pair, S was asked to point

omrn £
Yad o

to the one which was. upside-down or wrong. All Ss were tested under
two ‘conditions, realistic and abstract, For boys, boat figures repre-

sented the realistic condition and for girls house figures were employed;

"séx—apprbpriate"_figures served to arouse and maintain Ss' interest in

1 . - ) *
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" Results

“fully.

,')4'

» the task but did not appear to exert any systematic effect upon re-

Both sexes werée exposed to.the ‘same abstract figures. Real-

istie figures were always presented first. Within.each condition the

sequence_of presentation of I versus 190 and I versus 1180 eontrasts

was counterbalanced across §_s' and the right-left position of the I
- - 5 .
variant wa$ randomly varied.

.3. paired-comparisdns, matching-to-sa.mple procedure was employed

to assess the relatlve salience of the three dimensions manlpulated 1n

*

the second part of the stndy The, standard form was-placed on the table

in front of S and two var;ants, were. placed side by side, below the stan-

- *

dard. - E pointed to each variant in turn and asked S to look at it care-

The S was then asked to po’int to the variant ;rhich lookéd "most
like" or "most the same" as the standard end his response was re::orded.
The first pair of variants was'then replaced by a second, pairf and the
instructions repeated.‘
comparisons of _i}}_i variants had been presented. All Ss were again
tested under realistic and agbstract conditlons and the realistic flgures
were again presented first. Under each condition, the 15 paired com-
. parisons were presented in the same predeterm:.ned random sequence; the
right-left position of variants within each pair was counterbalanced
across Ss.

No feedback was-given concerning response accuracy but

thoughout the entire procedure Ss were encouraged in a general way.

In the first part of the experiment all 43 Ss correctly identi-
fied the ‘disoriented form of the realistic figures both in the I versus

190 and I versus-I;p, contrasts. With the abstract figure, 41 Ss

This proeedure was continued until all 15 paired

st
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Judged the omega to be upsme-down when the gap was at the tdp (1180)

.k T « «

i .. &nd in the I wversus I90 contrast the 90 degree variant was judged to . Qe
ﬂ " ~_be wrong by all Ss. 'Thus, present Ss had no difficulty -in discrim- o
*""1 inating hetween stimuli ditfering in orientation alone, a finding which

»

P
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'corresponds to those reported by. Ghent (1961) and Wohlwill ‘and Weiner . <

ezg'ﬁ,‘* 1? 13'. AR
i o Y
¥
13

(196h) for chlld.ren of comparable age.
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In the paired comparison experlment each variant of the standard - - -
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was presented to S five ,t1mes, each time along with another, different,

variant. For individual subjects a score was therefore assigned to

e

A
*
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. . . each vanant according to the number of tlmes it had been ,judged more ' o -
similar to the standard. Da.v:.d.'s (19§3) D-test vas applied to these S ':i
data. . The D-test is a. nonpa.ra.rpetric 'ana:logue -:0f the F-test for equal- -
" | ity of treatment means in analysis of variance end ‘hafs been )deve}oped
: . speciﬁcﬂly for paired comparisons designs. It i:rovides a test of the
hypothesis that there sre no differences between the sumed scores of .
m n judges for each of t items contrasted with each other by the method
. m of paired comga.r'isong. D is distributed approximately as x2 with ‘t -1
‘b’ degrees of freedom, ;
m 7 To facilitate evaluation of age and sex, the sdmple was divided )
@ at the median age (4 years 3 months) and separate D-tg,ests,were carried
. © out on the data for each age/sex group. Results of analysis of -summed -

CQ scores for ea.ch subgroup are presented in Tables 1 and 2 for verients

®' of .realistic and abstract figures respectively.

an @G0 A @ a0 @ e e B > o> > o > o -
-

Insert Tables 1 end 2 about here
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Tables 1 and 2 reveal a marked similarity between results for

< ~
-

realistic and abstract conditions. Tor all subgroups the absolute
values of summed scores for each variant aJ very similar under the

two conditions. This, together with:.the fact that under both condi-

tions subjects in each' subgroup judged the I variant to be more simi-

\

lar to the standard with greatest frequency and judged the 1/2 I80s T

varieﬁt to be more similar fo the standard with least frequency, in-

& cates tha.t the procedure employed here was both relisble end valid. 2

- *,

It is also clear from Tables l and. 2 that although subjects in each

age/sex group.discriminated significantly between the variants, in

terms of their simileriﬁy to the standard, the gronps differ from

- - i PR M R X .
each other in the extent to which they discriminated between the
variantsn To determine the nature ‘and extent of these differences,

Ps

é series of orthogonal comparisons was carried out- for each subgroup '

- .

separately on data for realistic and abstract figures. The met!
followed was sinilar to that emﬁloyed‘in orthogonal comparisons o: ]
treatment meens in analysis of variance, an analoéous procedure having
been developed for paired comparison designs (David, 1963).
Results of these comparisons were identical for realistic and
absiract figures. .For all groups, variants which differed in color and/
or size (1/2 I; Ir, 1/2 Il8or) were judged less similar to the standard

) than variants which vere the same as the standard in color and size

(T, Ty Tg0)s x? = 33.92 - 84.69; 1 af; p<0.00L. Nonme of the

groups discriminated, in terms of similaerity to the standard between

D

the 1/2 I and Ir variants, Similarly, they did not discriminate be
tween the Tgo 8nd I g, verients, Only older males discriminated

significantly between the I variant on the one hand and the Igo and

1
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1,80 variants on the other; x2 = 9.31 - 13.00; 1 df; p<0.0l. That

-~

is, apart from this group, all other Ss Judged the I, I

SN U

KRR

go &nd 15,
variants to be equally similar to the standard; x> = 0.13 - 3.55; 1

U TR A TR

s A P A PN LR R

g R ST IR e Lo
.

afs 0.90 > p > 0.05.
Discussion

- ) In the first part of this study it was established that 3- to 5-
. . . -
7 i ‘ . year-old children have little difficulty in discriminating between . o

stimuli differing onli\{n”c;rientafion. In th,e second experiment, the

relative salience of orientation as a discriminative cue was assessed

+

under conditions where oth;r stimulus dimensions.also veried, The
rationele behindfggggiixperiment was thut the reiative salience of dif-
ferent dimensions could be assessed by the extent to which differences
on these dipansiohs influenced subjects' Judgments of the similagity
between stimuli; it was ussumed that the greater the Jjudged similarity
between stiﬁuli. the less salient the dimension on which they differed.
Results indicate that for children in the present age range orien-
tation is a less salient discriminative cue than either size or color.
Figures the same size and color as the standard, but differeng in orier-
tation, were judged more similar to the standard than figures at the
same orientation as the standard but different in size or color. This .
finding withresﬁect-to‘the re}ative salience of orientation is gimilar
to that ¥eported by Leﬁi;rand Harwitz (1970) for cé;ldr;n of comparable
age. ‘Their‘finding that there was little difference between the sali-

ence of size and colbr was also replicated in the present experiment;

& figure half the size of the standard but the same color was here
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- Judged to be no mores or less similar to the standard than one the
seme sjze but 2 different color

Subjects younger than 1: years 3 months did not discrimag.te, in
terms of similarity to the standard, between the identical variant
and the two variants which differed from the standard in orientation.
Results from the first part of the st'udy clearly demonstrate that
this finding cannot beQ due to*an inability for these subjects tc

-discriminate visually betwean different orientations of the same

. fom.' Rather, the present finding indicates the low absolute gsali-
ence of orientatic;n as a discriminativg cue for younger subjects.
“Viith incréasing age, the salience of orientation also increases, at

. least for males. Oluer boys judged the identical variant more simi-
"lar to the standard than the 9C or 180 degree variants. There vas
no corresponding increase in the saliunce nf orientation for older
girls. Such sex differences are difficult to interpret in isdla.tion;
there is no reason why boys should spontaneously take account of
crientation at an earlier age than girls.

If, as indicated here, different stimulus dimensions have dif-
firential salience for young chiliiren, one would expect this to ber
reflected in their performance on other perceptual-cognitive tasks.
For example, Odum and Mumbauer (1971) observed that the number of
errors young children make in a concept attainment task is inversely
related to the salience of the relevant dimension. It remains for
further research to evaluate the usefulness of the concept of saiience‘
as employed in these stu;iies, to establish the determinants of dimen-
sional salience and to investigate the changes that occur in the sali-
-ence of ’dirrcrent stimulus dimensions in the course of cognitive devel-

3

opment.
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Table 1 .

—

Surmed Scores of Individual Subgréﬁps‘ for Variants of Realistic Figure.

(x2 values refer to results of D-tests on these scores:

df = 5 for each test.)

1
W‘%M‘“‘Wuﬂ AGH b S, A NAAIONNENG 10 ot &t =
-

Variant
y i . .Subgroup n I I, 80 190 1/21. Ir 1/2 I,80°F x2 P {
| % Younger males 8 |31 3 28 16 13 1 61.00 < 0.001
ii Old}n; males ‘ 13 55 42 35 31 30 - 2 79.05 < 0.001
P"; Yoquer females 13 51 L Ly 27 22 T T1.67 <0.001
' E Older females 8 33 26 28 15 17 1 55.33 <0.001 .

[
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Table 2

.Summed Scores of Individual Subgroups for Variants of Abstract Figure

2
(X values refer to results of D-tests on these scores:

df = S5 for each test.)

] Variant
Subgroup n I I 80 190 1/2 1 Ir 1/2 I,80oT x2 p
_ Younger males 8 |36 . 21 29 13 1k . 1 69.33 <0.001
Older males 13 | 56 43 30 30 28 8- 66.44 <0.001
Younger females.” | 13 | U9 L8 Wy 25 25 4 80.49 <0.001
Older females 8 | 32 25 25 1717 4 39,00 < 0,001 *




