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p. 4, 1ines 16-18 should read: _
“_and, for one olacemeni. telcé hilm %o put the other doil in front of

the ¥irst doli. for another niscement, hetind $he Tirst doll, and for 531}

et

another placement. heside che Tirst agil.”
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p. 5, lines 9-11 should read:
n,..and, for one placepeni, told him o put the doli in front of himseif,

for_ancther piacement, Pahtig himself, and tor_still anpther placement, beeida

himseit.

p. 11, Tines 13-16.

The percentages should pead: Pablern Tt §0.7%; Pattera ¥ 13.9%;
Pattern X: 9.7%; Irregular: i5.7%.

p. 12, Tine § should read:
. were relatively lgss consistent 1n theiv use of this patiera...”
n. 12, Vines 16-17 should read

"So Pattern Z. boih in terms of frousency of use and, by the stricier criterion,
jndividual consistency of use, was oyerwhatmingly the preferred pattern.”

p. 22, Vine & should read:
v, Pattern Z wera not.”

wotiom of p. 36 and top of p. 37 should veasl:
v 28yesk-cld infant gir’s showed sianificently greater 'intercst Fivations’

to plctures of human Fages caan ¢id infant boys.”




THTRMUCTION

This is the second in a saries of studies on the <evelonment
of the spatial concepts 'front', ‘'back', and 'side'. Research on
these concepts has been virtually neglected, in sharp contrast te the
numzrous investigations of ieft and right. This siate of affairs
parhaps is occasioned by the genaral helief that front and back are
cegnitively ‘primitive’, or s1mn1e concepts that aven the preschooler
has mastercd in all the1r fow suat\et1es uh11n more coqn1+1ve1v com~
p11cated spatial dimensions such as lnft~r aht arz not mastered
until much later. Such a helief is understandable if ths child's
knowlzdge of front-back iz assessad, as is ﬁynica]]y done, simpiy hy
asking him to identify the front, back, and sides of objects havina
identifiable front- back features, such as K{é ovm bodv, This sort
of test is passed very ea511y, nrobably sinca mest parents adive their
children so much practica in learning the names of L:ody narts. At
least this would ba true in tha case of "back" for which th spatial
location bears the same name as the body nart. This ccrresnondence
does not exist for "front". Parents instead teach "tirmy! or
"stomach", reserving the term "front® for articlies of clothing. In
this instance, then, children learn "front" through practice in
putting on shirts or pants in_the correct frort-to-back orientation.
Qur own thinking, based ncw on a good deal of preliminary data

(Harris % Strommen, in press), is that such ‘mastery' of front-back as
the typical preschool-or kindergarten-age child shows, reprasents only

he first of many stages of acauisition of what is in fact an extremsly

subtie and multifaceted concept. Qur cbjactive has heen to disclese
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the various alements of the front-back concept and to map out
experimentally the course by which thes2 elements are learnad by nor-
mal children by looking at how children maks 'in front', ‘in back',
and also 'beside’ placements of ordirary objects.

Cur vork thus far has been concerned with the role plaved by the
presence or absence of front-back features, so in our first study, we
had comparad front, back, and beside nlacements of objects lacking
distinguishing front-back features, such as cubes and drin%ing glasses,
with placements of featurad ohjects like dolis, 1ittle cars, and other
toys. In the prasent study, we used only on2 type of object -- dolls ~~
and 12 now are concerned with tiie potentially different role of face
and body cues. _

Qur expectation is that abross age, face cues will replace body cues
as the basis for placement inasmuclt as oldar children should be more
sensitive to the special'socia1 ﬁeaning of face contact, Possibly, girls
will showh sucii sensitivity morz than boys in view of rescarch vhich
indicates that oirls ara more interested “n » .ple, ey nal
relationshins, than ars hoys (socdenouqh, 1957).

We havz other informal reasons for exrecting that face and F.dy
may plgj'different roles because when we have asked chiidran, W e 's
your ~ront?, and Yhere's &éur ack?, neariy all immediaiely des’anated
their abdomens and chests, and then their backs. But then we a ked
them hov they could tell their front from their bacl, some chil.r.n
mentic.cd face cues, others.body cues. |

3eczuse the dbjacts in our pravious study did nct permit fr;eaendent

manipulatiorn of the alignment of facc and body cues, canreralizet.ions
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about the potentially different roizs of these cues in making front-
back judagments could not be made. There ara sevoral questicns heve:
most basically, doas the face define ithe front of tre hodv, or does the
body? How would children place one doll "in front of", “in baclk of",
and “beside® another doll when eithier the face of the placed dol1l or

the face of the referant dell is turned to the siga?

VETHC

Subjects.

A total of £7 girls and 47 boys wers tested. Thay rangsd in age
from 5.05 yrs (5 yrs, 12 days) tc 1N.21 yrs. (boys: ¥ =£.80 yrs.,
girls: X= 6.21 yrs.). The ages were distrihwutad as follows: 5-G yrs:
13 boys, 14 girls; 6-7 yrs.: 15 boys, 12 qgirls; 7-8 yrs.: 3 boys,0 airls;
8-10 yrs.: 9 boys, 14 girls. Ail the childrer were enro]]ed!in
grades kindergarten, first arade, and a combined third and fdurth aradsa
in a public school in East Lansing, !"ichigan at the time of testinag.
The schocl is located on the Ifichigan State University camnus,'and the
great majority of chiidren are from student families. A11 the children
who participated would be characterized as middle~class as measured by

pnarants' educational level.

Materials.
Each child made a series of 'in front®, 'in back', and 'beside’
placements of a pair of dolls with mobile heads., The dolls ware the
'Ken' and “Barbie' dolls. ‘Ken' is 12 % 1/2 in. in height, vhile
‘Barbie' is an inch (half a head) shorter. Both dolls were provided
with 2-in. diameter clear pléstic olatforms which enabled tham to stand
[ERJ?:‘ alone and with their hands at their sides.
o\ 5
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Each chiild was tested individually in 2 sbare room in the school.
The child sat on a blanket on the floor, and the dolls were placed on
an 18-i1 square white poster board positionad in front of him and flush
against a nTain wall. The intant ttas that no other objects would be in
the child's immediate fi2ld of view, Theﬁexp@rimenter sat slightly
behind and to the child's left throughout the session.

At the outset of testing, the experimenter showed the child a
bag filled with 10~cent prizes and told him to nick a nrize for taking
part in the task. The nrize then was set aside until the task was com-
pletad. The intent haere was to make clear te the child that his prize
was not dapendant oni his performance.

Each child made two xinds of placament: "obiact-referent” and “self-
refarent".’

1. Object-refcrent. For the object-referent condition, the

experimenter placed one of the doils in front of the child and, on one

trial told him to place the other doll in front of the first doll, on |

another trial behind the first doll, and on still- another trial beside
3D the first doll, (We shall call the dell placad hy the child the .
CF) "placed dol1%, and. the other dol1 the "rofarant 2o11".) The actual
ﬁiﬁ} instructions, recited from memory. were as foilows: "1 want t0 see
wfo whethar you know where to put things. Sce this doil? [the exverimenter
QE:D showed the child one of the dolls.] Do you know what his (her) name |
ﬁg:? is? [Hearly all the children were familiar with the Ken and Barbie -
{ﬁf} dol1s.} 1I'm going to put Ken (Barkie) on the hoard, riqit here

ﬁg@fﬁ [Placing the doll in the dircct center of the toard.] Mow, I'm going

6



to give you Barbie (Ken) to put on the beard. You can nut heyr {him)
anywhera on the board that ysu liks -- heve lindicating the side
closest to the child]l, or here, or here [etc., indicating, with sweening

movements of the hand, all arsas of the board], wherever you think is

MEEREAT

the right place. (K, here's Barbie (Xen); nut her (him) in front
{behind, beside) Ken (Barbie).” In the ohiect-referznt condition the
referent doii was always set a censtant distance from the child.

2. Self-referent. For the self-raferent condition, the experimenter

gave %he child Ken or Barbie and, on one trial, told him to place the
doll in front of himself, =n ancther trial behind kimself, and on still
another trial, beside himsalf. The actual instructions differed Trom
those in the objact-refarent condition only as reauvired by the change
in the condition. Two additional poster Loards were usad, one hehind
the child, anothier on his right side.

Qut of tha child's line of vision, the exnerimenter recorded the
child's piacements onto a response sheet so designed as to represent
both 1ocati6n and orientation of his placements. By "location" we mean,
in the case of the object-referant trials, whera on the hoard the child
put the placed &011; in the case of the self-referent trials, on which
of the three boards the placement was made. By “orientation" ve mean
how, ralative to the refarent doll on the object-referent trials, and -
relative to his own body on the self-referent trials, the child
oriented the ventral side of the body of the placed doll. Thus , one
placament could differ from another in 1%cations orientation, or both.

In both the self-referent and abject:referent conditiong,after
avery p]acemeﬁt the experimenter removed the placed doll without

commenting on the child's placement,
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As'in our previous study we had to he able to conclude that any
systematic patterns of placement vera not merely a consequence of the
method of prasenting the dolls. For example, it had seemed possible
to us that a child miaht place an object in the same orizntation as it
vas gﬁven him. Ue therefore followed our hrovious nrocedura: on at
jeast half the trials for cach chiid, the eXpzrimenter roqtﬁnely
pfesented the doll in such an orientation as to reauirs the child to
re-orient it hefore placing it. As we had found before, no child
failed to re-orient the doll under these circumstances bofore making his

placement.

Manipulation of hoad and body cues.

. The major axperimental variable was the combination of alianments

of the head and bouy of the Jolls.

Object-referent condition. Thore were three different combinations
usad for the rafzrent doll in the object-refarent cordition., The first

is iilustrated in Fig. 1, no. 1. This is a schematic renresentation of

Fig: 1 3500t hsra
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the referent doll with tha outer circle indicating the body and the

inner circle indicating the head.' The open sides of the circles

indicate the front of the body and the face. In the first combination,

head and body are aligned convergently. The child is represented az

facing the dnll. |
fos. 5 and 2 show the seccond and third combinations. Iﬁ'fhese;'

the head is turned -- as shown from the child's perspective ~- to the

right and 1aft of the body, respectiv

©

}y.
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Each of these tihrea comhinstions was ﬁresenteé in four different
orientations relative to the cnild - uith‘the hody toward the child
(nos. 1, 3, and €), 180 dearzes avay (nos. 2, €, and 10), turned fo tae
child’s right (nos: 3, 7, and 11), and to the child's laft (nos. 4, 8,
ard 12). |

vote thai nos. 54 €, 6 & 10, 7% 11, and 8 4 12 constitute four
pairs of trials on which the hody orientation of the referent doll was

he same but the heads were turned in opposite directions. These pairs
will be discussad later in comnzction with cortain analyses of the place-
ments., |

Each o~ thesa 12 variations constituted a sincle trial on which
the child made three nlacements (front, back, and be aside) with the
placed dol11, for & total of 3¢ placemarits.

For individual children, the combination of alignments of head and
pody for the 'placed' doll tras the same for all 12 trials. Half che
koys and girls piaced a doll vhose head and body vere in congruent
alignment. (;n Table 1, these 40 children are rnnreéented in Cols. 1
and 2). For the remaining children, the head and bodv of the placed
doll were in diverqent ali nt (Cols. 3 and 4 in Table 1). For
somewhat 1ess than 3/5ths of the children, the nlaced doll's head
pointed to the right (the same as the refarent doll shown in Fig. 1,
no. 5), while for the remaining children the placed doll's head
pointed to the left (Fig. 1, no. ©). Short of doubling the number of
subjects, it was not possible to systematically counterkalance the

direccion of divergent head alignment across all other variables.



Self-referent condition. In the se]f-referent_conditiong zacn child
made three placements (front; tack, and haside) with a doll whose head
and body were in each of the three alignment combinations (= nine
2 placements total). ‘
¥ Since on the object-referent trials, avery chi]d's placed doll
remained in eithar convergént or divergent head-body alignment through-
out all 12 object-referent tria]é, the conseauence of tha design on
the self-referent trials was that a groun of subjects could not be
dofined all of whose placaments on both self-referent and object-referent
srials involvad cither all convorgent alignment or 211 divergent aiianment.
The final design consisted of total counterbalancing across the
following variablas: 1. order of presentation of the object-referent'
and salf-referent conditions: 2. designation of Ken or Barbie as the
doll to be the placed doll; 3. sex of subject. The six possihkle orders
of presentation of 'front', ‘back‘', and 'beside' instructions were |
systematically assigned across each subject's 12 object-referent and
three self-referent trials. In the self-referent trials a similar
procedure was used to assign the six different orders of presentation
of the three combinations of head-body alionment of the piaced doll.
Finally, in the object-referent condition, 12 of the most different
orderings of the 12 variations shown in Fig. 1 were systematically '
assigned across subjects. In all these iatter instances, assianinents
nf orders were made so as tc anproximate completo counterba1ancih@.:'
For purposes of the major nlanned ‘analyses, each of the e{ghtiz |
groups of subjects as defined by the variables head-body alignment of

placed doll in object-referent trials, sex of child, and testing order,
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was divided into two 2qual groups of younger and older children on the
basis of the madian snplit for that particular group. Therefora, within
each group, the avarage agss of the younger and older children were

slightly different, ranging from & yrs, 1 month to G yrs. 7 months.

Since preliminary examination of scores of children assigned 'Ken'
and children assigned 'Barbie' failad to disclose any differances, this

variable was not included in the formal analyses.

RESULTS & CISCUSSION

Like our earlier work, the resulis vere extremaly comnlex in view
of the many different ways tho children could -- and ¢id -- make their
placements. But we had already clearly identified major systems or
natterns in our prior study, so rnow we couldl raise the auestion, would
the availability of face and body cues as separate tases for placements
result in patterns like those founc befere, or would new patterns appear?
It provad to be the case that the most freauently occurring patterns
could be best and most simply described in terms of the body orienta-
tion of the dolls, since these patterns recurred regardless of the
head orientation in velation to the body of the doll. Implicit in
thic statement is our gereral finding that body cues vere the oredominant
basis for placement, although there were occasions when face cues were
used. Until such time as we discuss those occasicns, we shall des-
cribe the patterns of placement in terms only of the oriantation of the
bodies of the dolls. le shall refer to the front side of the body
as the ventral side, the back side as the dorsal side. Uuhen, later, we

discuss the face cues, we shall refer to the 'face'’ side.

11
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Object-Refarent Trials

Regular patterns. Fig 2 depicts the three mest common placement

- am e el a8 e SR A
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patterns used by the children on the obaect—referent trials. As in

our previous Study, we found that the location of the placed do]] was the

same --- on the ventral side of the referent dn11 for tha 'in front'

instruction, on the dorsal side for the 'in back' instruction, and on

either of the two remai ¢ :ides for the 'beside instruction. The

drawings indicate the more “requent tocation for heside' nplacements.
Thus, to place ‘in -unt' means to locate on the ventral side,

and whether that side is turned toward or away from or to one side of

the child's own Lody is unimportant,

wWhat differentiates the patterns is the oricntation of the vantral

sids of the placad doll. iIn Pattern W, the ventral side is toward the
refarent doll for the front and back placements but is the same as the
orientation of the ventral side of the referent doll for the beside

placement; in Pattern X, the ventral side is toward the referent doll

in all instances: in Pattern Z, the child matched the ventral oriefita- f' v

tion of the piaced doll ﬁd'éhe ventral orientation of the referent
dol1 in all instances. N |

Two of th=se thr:n pafierns (X and Z) are the same as we found 1n'
the obgect-referent trials with featured objects in our previous studv
The third pattern in that study (named Pattern Y) was one in which the
child made all three placements so that the sides of the placed ohject

faced the referent object. This pattern was used primarily with small

12
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wheeled toys that we sukhised were the kinds of toys that children
ordinarily would grasp hy the sides and then would nush Taterally.
Pattern Y did nbt arngar as a major pattern in the current study un-
doubtedly because the only objects used werz Jolls which ve suspect
are less likely %o be piayed with consistently in this way. Instead
they would seem to be objects that childrc “2n nlay with in a
face-to-face manner. Patterns like Y did oc sr ir the turrent study but
only infrequantly and therefore have been inc o2 ame the "irreqular’
patterns to be discussed leter.

The total percentages of use of each of thass osatts 'ns are listed

in Col. 5 of Table 1.

P W en o s e SN SN T e
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s in our first study the rredominant pattern was Fatterrn Z.
Over the 260 total three-nlacsment trials by the children, €0.1% were
in this pattern. Pattern ! accounted for 13.7%, and Pattern X for 2.7%.
A11 natterns not matching one of these three are termed "irregular”

natterns. Irregular patterns accounted for 17.6% of the placements.

Consistency of usz of patterns within indivicdual subjects. One of the

salient findings in cur first study was the chsistency‘with,which
individual childran used the same natterrs across trials. Similarly
strong consistency appears in fhe currant investigation. Table 2 lists
the number of childran using tha same placement nattern on at 1east'eiqht

D W e m W® AT G T A e T R SO
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of the 12 three-placement chject-referent trials. Sixty-thrae of the

i3
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80 children were consistent according to this criterion. OFf these
children, 79.4% (50 of €3) used Pattern Z. OFf the remainﬁnq 17
consistent children, six used Pattern X (2.3%), and seven children
usad Pattern W (11.1%).

The scores also sugqnsf that the 50 children who, by thi¢ cri-
terion, were consistent in use of Pattern Z; were reiatively ore
consistent in their use of this pattarn than were childrep whe wters
consistent in their use of Patterns X and 1!, As we reported earlier,
over the study as a whole, Pattern 7 accounted for £2.1% of the tota1.
number of placements (Table'1, Col. 5), yat 79.4% of the subjects
used Pattern Z. In contrast, users of Patterns X and M were in about
the same proportion as the incidence cf the Patterns exneriment-wide.

With a stricter criterion of consistency of usz, namely, use of
the same pattern on all 12 trials, 24 of the 80" children proved te be
consistent. Cf these, 22, 6rV?1.7%, usad Patt.en Z. So Pattern Z,
both in terms of frequency of use;and individual comsistency of use

was overvhelmingly the praferrec pattern.

Intarpretation of reqular battarns,

Why this predominanée of Pat tarn % Ne cannot be sure, but we |
wonder whether it is because th1s is the way ch11cron see many things
lined up. Examples m1ght be groups of puop1e aeated in an auditorium,
cars in traffic, children queud uplto_go to the n]aygrounu, cans oh a
grocer's shelf, all the different sitﬁatidns in wkich people or
things‘are lined up. Pattern Z also constitutes the mest symmetrical

arrangment of the dolls, and there is evidence for the importance of sym-
metry as a stimulus variable from a varicty of tasks, such as tasks re-
quiring judgment of the upridhtness of non-rerresentational geometric forms
o (c.g., Harris & Schaller, 1971; Schaller & Harris, 1971), 6r studies of
[:R\j: preference for and recognition of forms “(e.g., Paraskevonoulos, 1968).
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Patterns i and X can be secn as variants of PatternZ also
reflectino frequently occurring locazions of bodies thouah for the
front placements these can be scen as locations Tor social intaration.
For most kinds of social interaction, peonle stend with their hodies
oriented toward cach ofHe§ rather than front to hack. In fact a
few children spontanously remarked, upon making their frent nlacements,
that the dolls coulc seze or talk with each other. Pattern X apopears to
axpress this theme in the beside piacement as wzll.

This interpretation sugazsts that we miaht find a greater use of
Pattarns i and X by tha older children an? by the girls, but no such
differences were appareant, le shall te interasted in such comparisons
at numerous points in our analyses.

We must maie very clear that this internretation of the difference
setwoen Patterns ¥ and X and Pattern 7 does not mean that uss of
face cues had playad a more imrortant vole as a spatial cue in Patterns
W and X. A1l three patterns, sC far as we can tell, are based soually
on the body orientation of the Jdolls and not on the orientaticn of the
face. In other words, the bodies of the dolls serve as the spatial
basis for the placaments in each pattern. We can illustrate this
poin%iif we considar Pattern % when the faces and bodies of both thz
placed and referent doll are in diveraent é]ignmentt in this case,
though the bodies of the dolls, for the front placemenf, viould be
turned toward each other, the faces would bé ]oning gither away from

each other or in the same direction but in any case not zovard each

" other. As we have already pointed out, the consistency scores indicated

that the great majority of children used the same pattern across the
majority of object referent trials. The children therefore had to

“15
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ignore | the faces were turned in order to use the same patterns,
to make their placements in the same locations and with the bodies ¥
the samc . 1ientations.

Implicit in this example is the éistinction vie vrich to make hety
the use of face or body as apatial cues and their usc 3s social cues.

“Cur suéqestidn is that when two bodies are turned toward eacin othar,

as in Pattevas H‘and X, social intaraction is possibtle reqardless df
whether'tnevfaces at that moment are facing each other or turned avey.
and a child wishing to exrress this potential interactich would use
this'pattern across the various combinations of head-hodv alianments ~f
the dolls. One of the children, mention=d above, vhe had-exnlained I r
use of Pattern X by reference to the possihility of social interactic
was asked how this was possible inasmuch as the dolls’' facas were,
turned away from each other. She matter-of-factly renlied, "They're
just looking away for a minute."

He do not meai. to imply, however, that the use of the face as a
spatial cue disallows its simuitanecous usc as a social cue; the dis-
tinction is a conceptual one which in the case of the regular natterns
ciearly makes an empirical difference. When ve discuss the irregu]ar,
patterns, we will see that in some instances, the apparent intent to
axpress the possibility of social interactinn“ié'manifested through the
usa of the face as the basis for nilacement (See Fig. 3, Pattern 2 ).
just as in the examples just cited, this intention was manifested

through the use- of hody cues.
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Freguency of use of patterns as function of alignment of dolls.

Table 1 also lists the narcantanes of occurrence of the characteristic
nlacements according to the combination of convergent and divergent
head-body alignments of the nlaced doll and the referent doll {(as shown
in Fig. 1). The distribution of tha total percentagas listed in Col. &
is paralleled by the distributions cf nercentagas for each of the
combinations in Cols. 1-4. The implicetion is that the tendency to use
a pattern reflecting social interaction was not affected by variations
in head-body alignment of the dolls. liad there been such a tendency,
the distribution of percontages of use of the various natterns would

have been mariiedly different from onz column to another.

Irregular Patterns.

Let us now consider the irregular patterns ~-- those that differ
from either Pattern W,X, or Z. e believe that & large proportidn of
these irrequliar patterns are differant from the reqular ratterns in
ways that can be 2xplained most 2asily as the result of conflicts between
face and body as spatial cuss, and that these conf]icts srem to have
been rasoived either in faveor of face cues or in favor of some combina-
tion of face and hody cuss.

Of the 265 objoct-referent trials, irrecular patterns vere used
on 150 trials. Of these, 77 different irredular patterns could be
distinguished. Thers vers nc sex or age differences in the distribu-
tion of use of the pattefns. Fig. 3 shows six patterns which illustrate

the major kinds ¢f difforences.
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They are listed in order of increasing_discrepancy from the regu]ar
patterns, -

In the first kind (ilo. i)g patterns differed anly in the orienta-
tion of the face of the placed doll: in the second (Mo. 2), natterns
differad in the location of the placed doll, though a rcaular location
was still: used; in the third (Mo. 3), tha dolls were oriented diagon-
ally in a regular location; in the fourth (Mo. 2), the dolls were lo-
cated on the diagonal but in a regular orientation; in the fifth (llo. 5),
:the dol1s were oriented and located d¢iagonally. Further, rach devia-
tion might have occurrad either for only one placoment within a pattern
of three placements, or for morc than one placemant, or there might
have been a combination of any of the above named kinds of déviétion
(e.g., Mo. 8).

Bs might ba evident from thess cxamples, making judgments'o% the
use of face as a spatial cus in such patterns involves some déqrée of
1nference, but we feel fairly confident about the majority of cas°5.3
| For example, in Pattern iic. 2, the locations of all thrae place-
ments seem to have been determined by tie orientation of the head of
the referent doll. Indead, if we were to categorize this pattern on
the basis of face rather ihanfﬁody cues,:we vwould recognize it aé:
Pattern H 1n Fig. 2. In Pattern Ho. G, the location of the frcnt
o]acemenu appears te be in reSponse only to the orinntation of tﬁe face
of the referent doll, while the 1ocat1ons and oricntations of the beside
and behind placements appear.to be attemnts to affect a comnromise
betwean face and body cuss. Thé samé seams trus in Pattern to. & for

the ocation and crientation of the frent placement. In Fattarn fo. 1,
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however, we are unable tc see how face cues could have influenced the
irregular beside placement. and v have no othef exnlanation for such
a pattern. Ye found strong evidence for the use of face cues ir 8N
of the 150 trials, and a clear absence of evidence in 2% trials. The
remaining 41 trials wera unclear.

We can see also, in Table 1, that, uniike the reaular patterns, the
distribution of use of irregular ratterns did change with chanaes in the
combination of alignments of the dolls -~ from 6.9 rercent when the-
head and body of hoth thz placed doll and referent doll were in con- "
vergent alignment (Col. 1) to 24 percent when the head and body of -
both dolls were in divergent alingment {Col. 4). Cols. 2 and 3 list
the percentages for those trials for sach grour of children on which
the head and body of ona doll were convergent and for the other doll
vere divergent. The results indicate that as the amount of cue~diver-
gence increased, i.e., as we go from Col. 1 to Col. 4, the frequency of
use of an irregular placement rattern increased. Apnparently too, head~
body divergence in the rlaced doii (Col. 3) had more imnact psychologi-
cally than head-bodv divergence in the referent doli (Cot. 2).

The incidence (in percent) of use of the various kinds of
irreqular patterns described above, as a function of the particular com-
bination of convergent and divergent head-body alignments of the two
dolls, is shown in Table 3. (ilote that the column headings are the

same as in Table 1.) We already have noted the increase in tne fraquency
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-of use of irreguler patterns as the amount of cue-divergence incraased

(from Col. 1 to Col. 4). Me now can ses that the distrihution of

kinds of irregular patterns changed as well. For examnle, no irregu-

larities involving use of a .!iagoral Tocation or of a diagonal orien-
tation ever occurred when the head and hody of beth dolls were in
convergant alianmant. In fact, these kinds of irreqularities were

quite rare irrespective of cue comnlaxity. The effects of cue com-

~plexity on irrvegularitics can be seen most clearly-on irregular

patterns not involving the usc of diagonal locations or orientations.

If we compare the group for vhom the head and Fody of the placed doll

ware always in convargent alignment (Cols. 1 and 2) with the groun for
uhom they vere in divergent alignment (Cols. 3 and 4), wo see that the
parcentage use of irvegular natterns was more than deuble in t'ie Tatter

group.

Use of face as cue as measured by location shifts of baside nlacements.

Let us ﬂow ccnsider some other instances when the use of the face

"as a spat1a1 cue aﬁd a?co as a scc1a1 cu2s becomes arparent. Recall

“that each subject had four pairs of trials, snaceﬂ throughout the total

of 12 trials, on wh1cn the hody or1en»at1on of e re ferpnt do11 was

tha same but the npaoq were turned in oppost direct1ons (nos. 5 and 9,

"6 and 10, 7 and 11, and & and 12, as shovm in F1q. 1) It was on

these trials that the role played hy face cucs was. aas1est to see. In

'F1g. 4, an examnle hased on the pair b and 2 is snown. In the ton patt,
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which illusirates the use of the face cus, a charge in the orientation
of the head of tne refereni doll is accomnanie:l by a change in the i0-
cation of placement of the placed doll. In the bottom part, which
i1lustrates the absence of such use, the location of the placed doll
remains canstant irrespective of changas ir orientation of the head of
the referent doll. It is only these ‘hesidz’' placements that are
significant here -- the front and back placoments are the same in all
instances. This particular illustraticn shows Pattern Z. This
‘switch:ng' occurred in all other natterns too, and under both conver-
gent ard divergent alignments of head and body of tha nlaced doll.

Ngce that if the children had made their front or behind placements

<o as <0 have the face of the referent doll lock at the placed doll, they
woul have had to reject the hody as the basis for placement. The
nesde placement, however, lets the child use the face cuz in addition --
ap in such a way as to not reject the body's priority.
We should mention that ﬁhe hase 1eve1 of‘switching on the beéide
.aceménts sho%3d nnt be preéumed to he 50%.bu{linstead vas substantia]]y
cower. In our previous study, right-side 'besideu nlacements, when
hoth the placed object and refarent object lacked distinct front-back
features, werz three and one—ha]f.times more freausnt than were left-
side p]acemenfs.‘ This'iarge difference'wés undgubted]y rclatad to
the higher incidence of right—hahdednéss in the samnle. As we suggested
then, the vright side would be the more conQénient sida for right-handed
children 1nsofak as a riqht—side nlacemant would not rcquiré these
children to cross over the reforent ohject. In the current study 71
of the 80 subjacts were right-handed. Therefeore, the significance of

the shift in location of the placed deoll in resvonse to the change in
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orientation of the head of the refarent doll must be weighed against

the strong tendency to place chjects on thc sids of the praferved hand.

o

Trials on which the body of the referent doll was turned to the side
require 'beside' placements on the near and far sides of the doll.

% Here, then, tha significance of the shift in location of the placed
do1? must be weighed against thé tendency to put the placed doil on
the near side of the referent doll. The.rﬁsults of our zarlier study
(this time on those trials with fratured oEjects) indicated that the
tendency to make besidé p1acehants on the near side vas suhstanti§11y
stronger'for both left- an¢ riqght-handea children.

The incidence of location shifting is shoun in Table 4. The

L m e ) W e A SR 6P W SN T e @O W

Tabl2 4 about hars

subjects' scores are listed separately by sex and age of subject, and.
according to whether the head-body alignment of the placad doll was
convergent or divargent. iithin each sax X a1ignment-of-p1aced-do11
cell, the youngar and oldar groups vere dofined by spiitting the group
at the median. C.A. as described zariier.

In the interest of having a large-enough numter of ‘trials to permit’
stable astimates of thase effects, we have combined testing orders in
Table 3. Our examinations of the data suggest ihat we are not conse-
quently doing any violence to our interprétatioﬁ of the results. |

The most outstandin§ features of this table arc the greater
frequency of 1ocaticn—chénge in girls (X = 1.53 changes made in the
four pairs of trials) than inh boys (X = 0.95) and in older (% = 1.48)

than in younger children (X = 1.00). An analysis of variance of these
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change scoras, with age anc sex of child and head-body alianment of

the placad dell as the 'betwaen' -subject variables, disclosed that

§
o H
the sex effzct was sionificant (F = 4.€7, df = 1/723 p<.08), while the ;
age effect was significant at oniy p .10 (F = 3.14, df = 1/72). Mo
A
other main effacts or interactions wire significant.a 3

There is also the suggestion, clearar from insnection of individual
children's scores than from the group averages listed in Table 4, of a
sex by age interaction in addition to the sex and age main effects.
Tharefore, for each of the four sex by alignment-of-placed-doll groups e
computed Pearson corvelation coefficients for the relation bhetween the
children's agas in days and their numnber of location shifts on the four
paired trials. The correlations wvere significant for both qirls’
groups (convergent aTingmentz'r = L4, n'= 20, p 2.028; divergent
alignment: r = 3G, n = 20, n <.05) but were non-significant for both
boys' groups (convergant aligmment: r = A7, n = 20; divergent
alignment: r = .02, n = 20).

With the addition of these analyses, ve now can conclude that on
these baside placements, the girls were not only more‘responsive to
the fFace cues than were the boys, but that only for the qgirls was thére

-
a relation between age and ircidence of shift.”

Incidence of location-chifting according to placement rattern.

The use of the locaticn shift on the beside placaments as an indicator
of sensitivity to the face suggests a means of checking an hypothesis
about the difference botween Pattern Z and Patterns W and X. Recall
that for the front p]aceménts in Patterns W and X, the two doils were

oriented with their bodies toward each other vhereas in Pattern Z they
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were front to béék (see Fig. 2). The former'orientation, ve suagested,
was more characteristic of social interaction. !e wondered, then,
ether children using Patterns Y and X consistently vore thereby
expressing a sncial rclationship hetween dolls that children using
Pattern X wers not. To check this possibility, ve Tooked to see whether
chi]dreh using Patterns Y or X consistently {2ight or more uses in the
12 trials) also made relatively more location shifts on the beside
placements than did children using Pattern Z consistently. Unfortunately
for this hypothesis, there was no eviﬁence of any difference by this
measure. There, if, and in vhatever manner, the front placements for
Patterns ¥ and X =xpress a soncial relationship between too doi]s, it ‘
does not appear o be related to the sensitivity o the face expressed'

by location shifting of beside placaments.

Sa1f-Raferant Trials

Regquiar Patterns.

In the self-refevent condition, ¥ th the exception of one child,
all the placaments were completaly uniform as respects the location of
front, back, and beside. That is, 72 of the éﬂ"chi1dren made their
placements in the appropriate locaticn in-re1ation to' their own bodies.

The single excepticn, a 5 % 1/2~yr.-o1d.kindergarten girl, made
‘her in back and beside nlacaments and two'of the three in front .
nlacements appropfiate]y but made the thifd in front placement in the
Leside location. On this trial, the dol1's head and body were in con-
vergent alignment, and cach piacemant vas made with the doll facing

the child.
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he S0 children in our previous study, vho vanged in age from
4:0 to 72 172 yrs., all made their placements in tha aprropriatz 1o-
cation. The presant study tharefora corroborates thasa results,

Like our pravious study, variations ir nlacement, siien thoy
occurred, occurras in how the child turnad the doil on =ach of his
three placoments, i.e., in wvhather, when he places a doll, h2 oriented
it with its face toward himsz1f, avay, or to one side. Again, as in
our previcus study, we were able tovdistinguish three major types of
patterns. Thase three corvasnon:s to Pattorns 1V, K, and 7 of the
ohject-referent trials (s2r Fig. 2) excant thet child taies the
place of the refersnt doll.

Once agaiil, tho same twe paotarns (X anl Z) o wa four? in the
objoct-referent Zrials of boti the current an:' oo Cravious siuﬁy; va
now find in both studies on tha self-reforent i s, fnd once again,
the third nattern in the previous study vas Pattirn Y, used with
small whealed toys, which the children placed so that the sides of the
objects faced their own bodiss.

Our surmisc as befora is that Patterrn ¥V did not aobear as a major
pattern on the self-referont trials of the current study because the
only objects used wera dolis. '3s on the okbjoct-refarent trials, patterns
like Y did occur hut infrequently and therefore have been included
among the irregular patterns.

The percentaness f use of Patierns i, X, and Z and of the irreaular

patterns are shown in Table 5. The nercantages are tabulated separately

Tal:i~ 3 akout hers
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for the younger and older boys and girls for each of the three combina-

tions of head-hody alignment of the doll, and according to whether these
self-referent placements preceded or followed the ebject-referent place~

ments. Together, the three natterns accounted for about £¢ percent of

the total number of placements. (Patterns X. Y; and Z in our »revicus .
study accounted for about 75 norcant of the total number of placemants.)
Of tho reaular patterns, X and Z were predorrinant, though sliaohtly mora
irregular patterns occurred than did'either of these, Pattern Y occurred

roughly only a third as often as did any of the others.

Relative incidence of use of rcoaqular patterns on self-referent trials

and object-~raferent trials.

Though the major patterns thaorefore are the same on beth these se§f~‘ 
referent trials and the iject-referent trials, we see that the relative
incidence of their use is very diffetent. On tho object-referant tria]s;
Patterh Z was by far the most frequently used (€7 percent of the total),_m
whereas on the self-referont trials (s2c Table 5) dts reiafive incidence ”?
of use dropped to less than 30 percent, while the use of Pattern X
increased from 10 percent to akout 37 percent. Pattern " was equally rare
in both tasks. #s we suggcsfeé aar]ief, Pattern X for both the front and'."“
beside placements expresses thé thema éf socia1‘interaction‘insofar as

. the body of the placed doll is tufﬁed toward the referent object (the
referent doll on object-referent trials, the child on self-referent trials)
on all three placements. The implication of the change in distrihution
of use of these patterns across the two tasks is that the self-referent
task is more faci]itatoky of a'socfa}-interactive mode with the doll than |

Q is the object-referent task. The spatial rolationshin that the child
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imposes between the two dolls anparently does nct carvy the same dedres
of social meaning as dces the snatial relaticaship that he imposes be-
tween a single doll and his ovn body.

This intorpretation suggests that we look also for tho possibility of
age and sex differences in incidence of usc of Patterns X and Z on these
self-refarent trials as we did on the ohject-referent trials. Ine major
problem involved nere s that zage and sex of subject interacted in com-
nlicated ways with tel~ing order in inf1uencing the self-referent place-
ments, as will be discussad nresontlv. TFor this reason ‘i@ looked only.
at patterns used by t = childrer vho made th2ir self-revorent nlacements
first. The differences vere in the Jirect on that we vuld predict in
light of the results of the analyses of lc:ation shifting on oh’ect~ref-
srent trials: qirls rore than boys, and older children more ther younger
children, used Pattern X more frecuantly, though tha differances were
small (see Table 5). iore explicit assessment of this interoretation
of the difference betwezn the self-referent and object-referent tasks

needs to be done, however.

Effects of testing order.

In our previous study, one of tha strongest and most puzzling findings
was the interaction of the incidence of kind of self-referent pattern
with testing ovrder. Testihé crder proved to be an imnortant variable
in the current study as well. Hhen the self-raferent trials preceded |
the object-referent trials, the majority of rlacements wer:z in Pattarn X
or in an irregular pattern. Uhen tho self-referent trials fol1owed the
object-referent trials, the majority of placemonts v'are in Pattern Z. The

percent use of Pattern W also incrcased, and it should be noted that o
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Pattern W sﬁéres-orientations with bath Patterns X and 7. In other ﬁgrdsa
the over- a]] chanaa as toward symmatry, was rovard thae s of a nattzn
in which tha body -~ tha dolls -as aligned in tha sama cirection as thé
child's body lie rote too that uhon the sn1f—r~f rant { -ials follovec
the object-referen: trials, the nnrcent use of irreaular natierns decr- aSed
sugqesting that the pracading axperience with the objec urefe“ept task
had a kind of rmr11ar1z1ng effect cn the uh11gren s acrmcﬂts.

Order of prese*“at1on of the S0 1f referent awd i jec ~raferant task~
had an identical effect on t e ra1ar1vo 1nc1dnncr of us. of the differont
kinds of patternv in our ﬂF€V1OUS scumv Having tnus :*vré&araﬁéd tase
resu1ts, vie feel much more corfibep. ahout the intevprazation thét Vi
offerad at that t1my. In boti stucins, Patiern Z was the typical pati:~n
observed for‘the object-reforant nplacements. e thini. that vhen the obd&cf-d
refaerent trid]s camz first, the chiidren genera!ized a sot from that con~ |
dition so that now, on the selif-refa rent tr1a15, !ey nrlaced tha obxecb
to face in the same directinn as their ovr hodies. ”c sugoastad then,
that when the sé]f—reférent cénéition folloved the ohjec -referen+ cnnd1t1on,
the child was more likely to traat | msalf as another ob1oct in re1a*1on
to the obaect that he vas a*kad to r]ace rather tta” to trnat h1ms¢1f
as a gggg_of the object. In light of uhat vie S22 as the d1fferencr in
signific ance of Patuerne % and Z, LhE NOW fmﬂ1 more 1nc11n~d to say that
the preced1ng o,gect rererpnt t?1ais act to sunprass the soc1a1 cue va]ua
of the do)] for the cn1ia. |

fs we noted in our earlier report, égx_interpretation of the test-order
effect is possibla only because tho chj]dren's»p1aceménts of the dolls in
the obaect-refornt cond1u1cn vare so0 highly consistent within thémse?ves

and across subjactq, Thus the 11111hood wouid seam small that thare would
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£2 higher-order 1r*“ravt1on= hotwoon type of nlacement of the dolls in
tr2 object-referent zask and pattern domirance in the self-refarent task
wien it followed tiv. object-referant task.

Nur interpreots oo T tho tost-order effect is really more an inter-
rrotive descrinzion -7 the ciild's placements than it is an interpretation
1t any larger cngnitive sense, That is to say, we still are not sure
whether a child who skows himself to be influenced by testina order is
behaving '1nte111gent1y' or not. As v'e shall see when presently we discuss
the anparenc test’nc-order by sax of cihild interaction, this hecomes a
auestion of some mement.

We can think of at lzast one vay to interpret the test-order effect.
The fact of influrnce of testing order might be seen as an error factor
(Harlow, 1959) of p..severation, that is, as the continuing of behavior
despite a change in the s1tuat1on. In other vords, the child does not
take into accounta in mawing his n1aCAmenv,, the fact that-tha situation
has changed, and continues instead to place the ohjects as he did before.
Anothier way to exprzss this would be to sav that thﬁ children influenced
by testing order did not appreciate the c1ffcr=nt kinds of cues on the
basis of which the spatial placements could be made. By this interpreta-
tion, then, persbverat10ﬂ (i.2., suscentibility to testing ordcr) would
seem to be most reasonabTy viewad as cogni tively immature or un1nte111gﬂnt
behavior, and one therefore would oxpect to find less nerseveration in
older children than in younger children. However, as we have aiready
noted, no age differcnces in either direction were apparent. It may ba,
of course, that the age range represanted in the currant study was too
narrow for any such differences to arpear.

Inspection of the percentages in Table & also suggesis that this effect
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of tzsv -~ order also interacts with the sex of the child., The effects

descrt -ove appear in all cases to be mora pronouncsd for qirls than
for o ¢ According to our interpretation of the tgst-order affect,
this 3z  ifference could he seen as evidence for lesser sratial comue-
tence ~ - ~‘rls than in hoys. Since theré is a great deal of other
avide =.g., fGarai-and Scheinfeld, 1968) that girls in fact are less
skill::  spatial perception than are hoys, the current findings, sO
far a- . -+ are related to this larger -body of resaarch, would seem to
suppes . Tis interpretation -- that pefseveration is a coonitively
immat.> response to a change in the testing situation.

Wh ie the younger.and o1der_chi1dren‘did not anpear to be differ-
entially affected by . testing order, it might be recalled in this context
that ti- older children did make more shifts for the ‘heside’ placements
than dic the younger clhildren by a marginaily significant degree. While
this rasult might be seen as support for our interpratation insofar as
resbdnsa shift reflects sensitivity to a change in the situation, we also
should -ecall that the sex difference for this measure was statistically
signiicarnt, and that girls smitched more often than boys did. Finally,

" as t - correlations showed, only for giris did shifts increase with age.

: In fz-=, as we already have imp]ied in our discussion of thes2 scores, we
think that neither the .age nor the sex differences on this measure are
pertinent to the question at hand. Our balief instead is that such
shifting evidences a responsiveness to social cues rather than to spatial
cﬁeﬂ, In other words, girls, and onéf girlé in particular, are responding
’ﬁQre _ —an to the face as something toward which social resnonses are

direc-=1 and not as some feature that defines the front.
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Irragular self-raferant nlacoments.

e turn finally te the 77 irraaylar salf-referent ratterns -- that is,
those not fitting zither Pattern #,X, or Z. The distribution of irrveqular
patterns across the various combinations of alianment of the head and
body of the doll, and across sex of child and tosting order, was exactly
what would be expected given the results of the analyses of hoth the
reqgular self-roferent patterns and the irraaular cohbiect-refarant ratterns.
In brief, the testina-order by sex of child interaction tas clearly
apparent, and the incidence of irregular patterns vas 30% areater ‘then the
dol1's head-body - alignment was divergent tﬁan vhen it wras converacnt.

The distributions of patterns were examined also in terms of those of
the cateaories daveloned for analysis of irreagular pattérns on tha object-
referent trials that vere appiicahie for the current ana1&sis. {Since
only one child on one self-referent placzment used an inaprropriate Toca-

tion, the locatiorn cateqories werea irapnlicable.} In these analyses we

" found some inconsistencies. On the ohject-referent trials, no irregular

patterns jnvolvina aither a <iaconal location or a diaaconal orisntation
were used when the heads and bodies of both dolls were in conv igent
alignment, whereas in these self-referent trials with a doll with head
and body convergant, such nattarns werse sTightly more freouent than vwere
patterns involving ron-diagonal orientation channes. “ver-all, there were
proportionately more diagonal nlacements in the irreaular self-referent
natterns (39% of total irreaqular natterns) than in the irregular
ohject-referent patterns (19% of total irregular patterns).

We see, then, in hoth self-refarent and ohject-raferent tas!_:sB a
pnositive relation betwozn cue comnlexity, as measurad by head-hody

alionment of the dolls, and jrregular responding.
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Relative incidence of irreqular natterns on self-referent trials and

object-referent trials.

Enother way to examine tho relation betweszn cne complexity and
irregular responding is to compare the relative incidence of irregular
patterns on the self-referent and object-raferent tasks. Our surmise
was that the objgctfrcferent trizls vere more complaex than the self-
}eferent trials, since in the former, the chitd had tc make his place~
ments in terms of the raferent doll while ignoring a potentially salient
cue, namely, tha positiqn,of his own borly vis-a~-vis the doil. In the
self-referent trials, on the other hand, the child had to consider only
his own body. The olject-referent trials vould he more comnlex for the
additional reason that divergent hoad-body alianment could be introducéd
in twe dolls rather than in only one.

To assess this possible ralation, each child's per cent use of ~
irregular patterns on his object-referant trials was sultracted from hié
per cent use of irreqular patterns on his se1f-referent trials. The
resulting average differance scores, with standard deviations, are

listed in Table C for the eight groups defined by testing-order by sex of

Table & about here

child by head-body alignment of the placed doll on the object-referent -
tria]s.a Each average difference scora:vas tested against an hypothesizéd'
null score hy ¢irect different t-test.. The rasults fndicated that the
cbtained differencs scores were significantly larger than zero in four of
the eight groups; hovever, the differences in each case were in an opposité
diraction to that predicted. That is, the relative incidence of use of

irreqular patterns was greater on the self-referent trials than on the
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object-refarent trials.7 _

We further note that the four ncn-significant t's were for all the
cells in which the object-raferent trials had been presented first.
fs a check on the imnlied tast-ordor effact, the cifference scoras for
each child were analyzed in a test-order by convergence-diverdence of
placed doll by sex of child analysis of variance. bs exnacted, the test-
order affect was sionificant (F = ~".6, df = 1/72; p«."1), indicating,
together with the rasults of tha r-tests, that the relative incidenca of
irregular patterns wvas areater in the self-referant trials only when they
preceded the object~referent trials, and that vben they followed the
object-referent trials, there werc no differences. flone of the remaining
main effects nor any interactions were significant (a1l F's <1.0).

Two Teatures of these analysas need discussion. The first is the
unexpectedly greater relative incidencz of irreauiar patterns in the
self-referent trials. The second is the test-order.effect. HUe consider
thesa in turn, |

Cur first susnicion was that the greater relative incidence of
irregular patterns in the self-referent trials was an outgrowth of the
fact that there were 12 objact-referent trials and only three self-referent
trials. The effect of this diffarence might have been to encourage
regularizing of placaments ¢n successive trials, ‘as though the child, with
repeated instructions tec make his placaments, dets into a set to make the
same kind of placements again and again. By itself, this feature of
our design should encourage within any individual child reqular and
irreguiar placoments ecually. But since the same hody orientation vis:é—vis

the child was Dresented three times as often as any particular head-body

)

33



combination in that same body orientaticn, we wondered whether over
trials the body crientation would gain in salience as a hasis for the
chiid's placements. Tha implication is that 1rreou.ar patterns. whei they
occur, shoulid occur most frenuently in early trials. Te check this, we
divided sach child's 12 object-referent trials inte four »locks of three
trials each, and counted the number cof irreéuTar patterns used in each
block. An analysis of varianca for repeated measuras vas conducted on
these scores. Because testing order and alianment of nlaced dol1l1 had
proven to be important in previous analysos, they were included as
"between' ~subjects variables.

The m2an frequencizs of irragular pattarns in each trial klock are

listed in Table 7. The results disclosed significant effects of trial

block (F = 5.38, df = 3/228, p<.M) and of alignment (E = €.23,
df = 1/7G, p<.05). Of the 15C total irragular natterns usad, 54
occurred in the first trial block, while the second, third, and fourth
blocks contained 34, ?¢, and 33 irregular patterns respectively. fgain,
of course,‘the incideﬂce'of irreqular patterns was greater in the -
divergent than the'convérgcnt alignment cendition, but there was no
interaction of alignment with trial block (F = 1.06). 1In this analysis,
apnarently btecause of the high variability of scores, the test ordar
effect was significant at only p<.1C (F = 3.14, daf = 1/7¢;.

The sigaificant trial Llock effaect sunqests‘that the areatér number
of object-refzrant than self-raferent trials may indeed save bzen respon-~
sible for the mean difference in relative incic ence of irregular patterns

on the two kinds of tasks. The implied control analysis would compare
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incidence of irrcgular patterns on the three self-referent trials with
only the first three shject-reforant trials. This analysis vas carried
out, and the aforementioned differences sti1l teld: over-all, ¢ ~re still
vere more irregular patterns used on self-refarent trials than on object-
referent triais, thouah direct-difference t-tests rou indicated that the
obtained difference scores were significantiy laraer zhan zero for oniy
the two girls® greups for whom self-referant trials came first (conver-
gant alignment, t = 2.10, 4f = 9, p <.00; divergent aliorment, t = 2.5,
df = 9, p<.025; all t's for ramaining six groups <1.25).

The results of those t-tesis imply that the test-order effect was
still present ans that, in addition, this effact -- in thoe abksence of any
apparent over-all sex difference -- had been mediated almost totally by
the girls. This would b2 precisely vihat we vould exrect in view of our
earlier finding that girls' self-referent nattarns vere very irregular
vhen they precedad object-referent trials kut were very reaular when thay
followed object-referent trials.

A new analysis of variance of these difference scores confirmed these
new conclusions (test-crder offect: F = 7.47, df = 1/72, p<.01; sex of
child: F<1.0; test-order X sex of child: F = 4.86, df = 1/72, p<.05;
all other effects: F<1.0).

On the basis, then,of these additional analyses, wa conclude that the
greater relative incidénce of use of irregular patterns on the self-referent
trial cannot be Taid cntirely o the creater absclute number of cbject-
refarent triale. There is some rasidual ahsolute difference between tha

tasks that remains to be exnlainec.
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There therefora must be scme other featura of the object-referent
task that acts to decrease pattern variability. !e nov wonder whether
the presence cf the referent doll, #ich vie originally saw as a comnli-
cating factor, instead has the offect of throwing into rolief a particular
sub-section of theAchi1d‘s perceptual field, reducing every nlacement, as
it were, to the scale of the referent doll, and on that smallar scale,
defining mor=2 clearly the major directicnal axes. Tha difference perhans
could be likened to tha differance between one's sense of direction
(i.e.{-1ocation of one's body in snace) as appliad to reacing the map of
a cityAanaAas anplied to actually orienting oneself in th~ city. One's
ot body might not provide so expljcit directiconal cues as an object
external o onasalf, 5articu1ar1y if that objact is scaled to the map
size,

Any“such interpretation must be made, of course, vith the qualification
that such an effect, i¢ it exists, is created only or primariiy when the

self-referent task conies first.

COMCLUSIONS

significance of test-crder interaciion.

Our analyses ould have been far simpler had the self-referant and
object-referent tasks not been so closely 1inked,ﬁsince the test-order
interaction has prevented us from carrying out soms of the finer-grain
analyses that '@ should have liked. On the other hand91the very fact of N
the interaction -- established ncw in two separate studies -- is i11ustré-
tive of our general theme, %hat the spatial dimensions of front, back, and
side are not simple and unidimensional but are corpiex and mu1tidimension§1

and that the dimensions themse]veé arz mutually dependent to some degree. '
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Pt least this 4aw proven to be so Tor the age groups with which we hhave
workad so far. This kind of irteraction is by pc means reculiar to
children's performance on the kinds of tasks presanted here. It instead
is probably a commonplace. i'itler and Harris (1059), for examnle, in a
study of the relation between coler-form i eference and porformance on a
concept-identification task involving color or form. found that
whichever task came first -- the preference task or the concept-identifica-
tion task -- affected verformance on the task that fellowed. We think
that there undoubtedly are many kinds of concents that are contextually
influenced, that is, uhose stakility and discreteness exist more in the
psychologist's imagination than in the child's kahavior, and ve might do
weli to keep this nossibility in mind in framing new research.

Even S0, there are seme firm generalizations ir the oresent research

that we feal confident to make.

Uniformity of self-raferent placamonts.

First, we are impressed vith the near-perfect uniformity of placements
in the self-referent condition. In two siudias, 158 of 1¢N children made
every one of their frort, back, and beside placements in the appropriate
tocation in relation to their own bodies.

In our report of our earlier work we concluded that such results were
hardly surprising inasmuch as they show that the children merely know
the fronts, backs, and sides of their own bodies. He now think that cur
conclusion was not only a simplificatice but in some respects a mis-
renresentation of the nature of what the childran had accomnlished, sincc
such a conclusion assumes that the. ability tc identify one's front, rack,
and side implies whiat is really a different ability to make nlacements of

t

37.

'S



-3~

other objects in rciation to thesc different nlanes ¢ ~he body. The
point might be expressed as the Ai Fference botween learring the rame of

a Fixed attributz of the body and learning a relational concept involving
that attributo and some other cbiject. Thase are different skills and
there is no g_pribri reason why they need be acquirer simultaneously.

Our surmise now is that learning the name of the attribute comes first, so
that substantially younger childven (as young, say, as two years) vould
have been able to point to their front and hack (we are not so sure ahout _
zide) but perhans would not yet Lz ahle to us2 theséasame terms relation-

ally.

Role of face and body.

As for the roles of face and body, it is very clear that body cues are .
overwhelﬁing1y ysad by all children as the nredominant basis for all
placementé. Qur axpectaticn that across age, face cues would replace body
cues as the bases for nlacement, broved wrong. Instead we sce that the
children used face cuss for. the most part only in situations vthere such
use would be complementary with rather than antagénistic-to the use
of the body cues. And it was this particular usage that was greater for
older than for yeungsr children (though this was true only for the giris)
and greater for girls then for boys. Perhans a comparison of still younger
and older boys than ware tested hare will disclose the same age -difference.
found for the girls. s for tha sex difference'itself, nerhans it reflects
the generally greater emphasis nlaced on girlﬁ' interpersonal development
by narents and by society, theough the differsnce may be as much biological
as sociological. For example, Lawis, Kagan, and Kalatat {1966) found

that 24-weck-o0ld infant boys showed significantly areater “interast
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fixations" to pictures of human faces than did infant girls. Are giris
jnnately wore orodisposad than are boys 1o attond to faces, .ad voul
such differences, te paraphrase flash's auestion (1777, n. 199), ke the

developmental precursor of their greater resnonsiveness to the face cu2

in the current experiment? (In a just-cemnleted study v have maninu-
1ated the social roclationshin between the two dolls by identifying them

as frisnds or as enaomies, to see what effact this mialt have on both

the incidence of and kind of usz of face cues and on the absslute distance
patween rlaced doll and referent doll which the child imposes in nis place-
ments. Our expectation is that agiris will be more sensitive than boys to

such manipulations.)

Regularity of behavior.

We should comment, ton, on the amount of requiarity of resnonse shown.

The situstion ve had designed in our previous stud, containad numerous

bases for irregqular rasponding. In fact ve found much more reguiarity
than we expacted. In particular, we had exnected %hat the vounger child-

ren would have resvonded first to the most frequent and regularly recurring

cues for froni and hack, and that only with increasing age (snd its comn-

comitant increasing soppistication with cue pnssibilities) would ebroid-
eries upen this basic regularity occur. We therefore expected the place-
ments of the older ciiildren to shov wider variability, or at least oreater
sensitivity to tha notential conflict among diffarent cu=s. Instead, tho
children, across the age range tested (fiva to ten years) agreed hoth with

themselves and uwith one anoiier as to what defined front, back, and beside.



kole of eoc-ontiism

The cuastion wiil surely b raised as to the possible role of agocentrism
in this research, since in vhat is perhans the éinqle most influential
body of theory on the dovelopmaint of concepts of spatial relationships
{Piaget and Inheldor, 195G), =qocenirism is a fundamental attribute of the

porformance of children in the age range of our stuay. Egocentrism is

"

defined generaliy as the child's inabiltity te take the point of view of

another. In the case of a spatial task such as ours {or the three-mountain

w

tasit originaily used hy Piagat and Inhelder), egocentrism' would take the
more shecific form of a Yitaral inability to take tne sratial viewpoint

6f another. To take the roinc of vizw of another, the child hﬁst be ahle
to visualize or conceptualize the multipls sratiel nerspectives or points
of view possible Trom diffarant vantage points it reletion to some spatial
arrangement; further, he must be atla to coordinate tiese multinle per-
'spectives with each other, so that from any siven vantage noint he can
imagine other possibiz parspectives in rcelation to the perspective which
he himself saes. o

As this definition implies, 2q0centric raspornses shdqu ke most evident
jn tasks which require rapreszntationali or concaptual thinkinq. fiot al1
tasks reguire such renresentation. Piaget and Ihhelder'(1956) distinguish
. _ between “representatiocnal” tasks, in which the child must fransform,
‘eorgaﬁize, or intearate information in some vay, and "percebtual" tasks,
which can bz performed vithout such mental rearrangement of information.
Percentual tasks arc within the comnetence of sensorimotor intelligence,
and children perform competently on such tasks from infancy onward.
Following this distinction between representational and percentual tasks,
the front, back, and besids judgments tliat children were asked to make in
Q
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this study seem to fall somewher2 in hetweeh. On the one hand, the child
did not have to qou boyord information ﬁmmedi&te]y prasent in the situatior
to make these judgments, given that he could identify his ovn (or the ref-
crent dol1's) “ront, Lack, and side, and given that he definad "in front"
“in back", and "keside" in the locations speéified by the faatures by

vhici he definad the body nlanes frent, back, and side. In this respect,
the task was perceptual. On tha other hand, there are the petentially
conflicting bases for judgment to which reference has heen made earlier,
soma of which can be seen as dapending upen from whose point of view front,
hack, or beside is defined: from the point of view of the referent doll,
the placed doll, or the child himself. (The furthcr conflict betveen face
cues and body cues is an embroidery uron thase hasic themes, so far as

the present discussion is concernad.) The nresence of these potentially
conflicting points of view does not reauive the child to use representation
but it does suggést sore ways in which sgocentrisn might ba present in

the children's responsas. lle can think of at lsast three ways in which
egocentric responsas might have occurred, in particular in performance

on the cobject-referent trials.

At what would seem toc grossest level, the terms "in front", "in back",
and "hesida" might have buzen dofined absolutely by the front, back, and
side of the child's own body. For such a child, performance on object-ref-
erant and self-referent tri- ' would have been indistinguishable; "in
front" would te in front of himself, “in back” behind himself, and “beside"
to one side of himself, regardless of whethzr or not a referant doll was
placed in front of him and regardless of iastructions. Further. his
“in front" placements would have been betwecn himself and the referent

doli regardless of the orientation of the refarent doll in retation to him.
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Mo . =iz performed in tiis way, ner viould vie really expect to find such
perfomancz, even in very young children, although the auestion is open
for ¢ “vrical test.

£ - ild also might have defined front, back, and beside "from his oun

point -f view" by making all of his object-referent placements on different .. .

sides °f the referent doll but always in the same position in relation to
himself, regardlaﬁs of the orientation of the refarent doll. Front and
back placements would be made alcng the plane defired by the frort and hack
of the child's own body, and besids placements would be made on the plane
parallel to the plane defined by the child's sides. Although such place-
ments would be made in front of Lhe child and on different sides of the
refarent deil, they would reQea] 2 lack of sensitivity to changes in or-
ientation of the keferent &011. Ore six % 1/2-vear-old boy in our Tirst
study consistently made such object-refsorant placements; aad cne child in
the current study ---the sam2 Five & 1/2~year-0ld kindergarten girl who
made the only 1rré§ﬁ1ar Tocation nlacement on the self-refarent trials

also conéistent]y'made such nlacemants. This girl’s performance was
atypical on both okject~referent and self-referant tas's, and we are not
sure quite ﬁdw.to jnterrraet it., On tha four object~refarent trials on
which thé head§ and bodics of both dolls were in converoant alignment, she..
was the source of two of the thrae irregular placement patterns occurring
among the 4C pattérns made hy girls in her alignment-of-placad-doll by
testing ofdér'qroup. UF the eight abject-referent trials on which the head
and body of the placed doll wers divergent, all eiaht.of her nlacement
natterns locatad fréht and hack in the same nlare din resgard to her own

body desnite the fact thiat on four of the eight trials the referent doll

was turnad to hor right or hor Jaft, Judging from these object-referant
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trials, "in front" for her clearly seemed tn be in front of herself:

but when asked tc place a doll in front of nersalf, she placed it facing
nerself but on ner left. Paradoxically, whilc her object-referent plice-
ments were determinad by the plane of her own body, her anomalous self-
referent placement was the only blacaement by any of the children vhose
location was not determined hy the front-bacl body plane. In view of

the multiple irreqularities in this child's perfcrmance, w2 conclude that
neither her anomalous "in front™ placements nor her irregular object-ref-
erent placements were accidents, although we do not yet understand what,
if any, strategy she was trying to express. After testing, we asked a1

of the 80 children to point to their front and then to their back, and
then to explain the differehce between frort and back. #£11 the children
pointed to some appropriate locaticn, including this girl, but she also
was one of only five children who could not or vould not explain the diff-
ereance. e believe that her performance was less mature than that of the
other children, although we are uawiiling to say that performance such as
hers mighf be typical for younger children until we have collected further
data. .

At yat éhother Tzvel, we suspoct that the very regularity that has so
impressed us in children's performance on these tasks may ba partly a man-
ifestation of egocentrism. Recall that egoccntric responding impiies not
only taking one's owin peint of view but also an inability to coordinate
different perspectives with one ancther. Recall alsoc that our tasks can
be seen as perceptual tasks as definec ahove, in that the child can respond
directly to cues nrasent in the situatioha the features defining front,
back, and side of either his own body or of the hody of a doll. The child-

ren appear to have Lzen able to move unhesitatingly from ona set of cues
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tc¢ the other, as though it never cccurred to them to ask, “Front {or back,
or side) from whose point of view?" They used the available cues as re-
quested, but with virtually no evidence of considering more than one set
at a time, or of recognizing the potential conflict tetween sets of cues.
If this interpretaticn has any validity, we should not he surprised at
our failure to data te find age differences ir patterns sf resnonding,
since spatial egocontrism is characteristic until 12 or 11 years of age,
according to thz work of Piacset and Inhelder, and since all the children
in our studies have been ketween the ages of four and 10 (with a majority
under eight). The one significant age difference found in the current
study -- a significantly greater number of side location shifis for older
girls than youngsr girls -- is, as we have said earlizcr, probably more a
reflaction of a difference in social concepis than spatiel concepts.
Following this 1ine of reasoning, older childron and adults might be
expected to show greater variation in thair placement patterns than have
the children testad so far. 0Or, racalling that our tasks 1ie somawlicre
between perceptual and rapresentational tasks, a more appropriate axpecia-~
tion might be that the actual placement patterns of older children and
adults might or might not be significantly mor: variable, since the same
percaptual cuess are present to quide resrondine, but that there should he
more hesitations, more questions, more st .emants acknowledging the po-
tential conflict among the different sets of cues unon which placements
mighnt be basad. Such comments or questions did nct occur with the chiidren

in either the current or ocur previous study,

In summary, we think that we have uncovera:d still more evidence for

our belizf that veliance on any sincle tast of front-bacl that is based
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on the child's own body will yield a misleading picture of the quality
of that child's Lncwledge of front-back, and that the concept is far more
complex and subtle than has been hitherto knlieved. We do think, though,

1N o

that we are beginning to puzzle out some cf these cemplexities.
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2. Reqguests for renrints should he sznt to Lauren Harris, Danartment

of Psychology, Ifichigan State University, Last Lansina, [fichican 48£23.

3. We independently rated each of the 129 irrcgular natterns on a scale
from 1 (“clearly indicatas use or face") to 4 ("clearly indicates absence
of use of face"). Agreement was strongest in catecoriss 1 and 4. Eighty
percent of the &% patterns scored as cleariy reflecting the use of face
cues werz rated '1' by both judges; the remairinc natterns were rated '1'
by one judge, '2' by the other. For the 22 patterns in category 4, there
was perfect agreement for 35 percent of the patterns, agreement within one
scale point for 48 percent, and agrzemznt within two scale noints for the
rast.
Additional evidence of the goneral validity of inferences of use of
the face cue in these irrscular ratterns comes from the remarks of subjects
ERIC
A uirToxt provided by ERic 4 7



-4

in this and a subseauent study with 3rd~ and Zth-araders. Several
children, when asked explicitly what they were trying to accomplish rith
their irregular nlacements, were able to express aither the qgeal of
effecting a compremise betvemen face and hody cues, or of placing on the

basis of face cues alonc.

4, A complicating feature’here is the rols of convergence-divergence

of the head and hody of the placed doll. In thr=e of the four age X sex
cells, the percent of location shift is greater when the head-body
alignment of the rlaced doll 1is coaverqanta but amona younger giris, the
opposite is true. ‘e nad expectedlthat the amount of shift would be
greater in the coiwvergent condition because ve have def'ned a shift as a.
change that is respeonsive to @ changs in the head criantation of the
referent doll. ihen the haad-hody alignment of the placed doll is also
divergent, tho subject would e ahie to use not one but two sets of
head-body cues simultaneously, with a pessible effuct, ve selieved,
h2ing some attenuation in ths fretuency of location shifts as currently
~defined. We therefor: are unatle to bxn1 1'1 this diécrepant finding at

this time.

5. ﬂbf the total of 320 possil:le mairs of trials ircluded in this anal'sis
(85 subjects X four nair: of %ria]; each), on 2¢7 trials, or 8CG.2 por

cent of the total, the three p1acemnnts constituted a regular nattern,
while tne patterna or the remaining 44 trials (13.7%) were irregular 11!e
those illustrated in Fxg. 3. Strictiy speaking, thesa 44 trials nerhans

ought not have been included in this analysis because location-shifting
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of the sort described above could not unambiaquously e assessed in evary

case. Therefore, even though these trials renraseonted oniy 13.7 nercent

of th

©

total, ve re-tabulated the scoras for the 27¢ reaular trials
alone. The attrition caused by subjects' failure to us2 reaular pattzns
proved to be spread quite evenly across the eight aae by 3o by alignment
cells (range of loss: 3-8 pairs). The scores in thiis tabulation showed

the same ~Aistributicn as in the tabulation summarized in Tahle 4.

6. Rocall thet on the s21f-referent trials, every child nlaced *a¢
doll with the head-body alignment hoth convergent and divergent. o in

the eight groups listed in Takle G, every child in every ca1l made
placements with hoth cenvarcent-alignment and diveraant-alianment dolls.
The subjects, in other vords, are divided in the same ‘way as is shown in

Tabhle 1.

7. We should note again that on the self-refurent trials, only orienta-
tion irrecularities occurrad, with the axcention of the single Kkindar-
garten girl, vhereas on the okjact-referernt tria.s both orientation and
location irregularitiss ocecurred. Thus if ve define an irreouiar rattern
in terms of locatinn changes oniy, our prediction of greater regqularity
on self-referent trials is confirmed. But vhen we made the imclied
control comparison between irregular patterns involving only orientation
changes, we found that the difference favorina the self-referent trials
was even oreater. “n balance, then, our decision to tally all irreguitar
patterns regardless of wiethar thay invoived Tocatior changes or
orientation changes seems justified.
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Table 2. ObLject-Referent Trials.
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Table &. Ubject-noferent Trials. "een numor of Changes in Leocation of Reside Placements
D

Mo Yiver1ent Head Oricatation of Referent N011 Charnoes wxog Left to Riakt or Tight to
Left of ;.ﬁmﬂme Object. As_m = nairs of trials, rushor of trial pairs per child = 4;
n per cell = 43, 1 8s X & T ial peirs)
Givls . Boys m
Younger Meer | Total E Youngar ader Total ,w Grand
; T _ : o o . ! Totals
Piaced Joll 7= 1.0 §=2.4 p=170 0 (=10 %= 1.2 F=1.00 0 R=10
Convergent U _
5 = 1,13 s =1.30 | s = 1.75 s =1.55 |
Placed Dol % =1.3 pe1.4 © F=13 . k=0 §=006 | F=o8 o K=t.re
Jivergant : S : w | .
s =1.62 s=0.07 L5 =007 s =N08 | __
Totals X =1.15 X =1.90 ¥=1.53 R =080 ¥=1.95 X=n05 X =1.24
A1l Younger 5s: % = 1.005 A1l Dlder Ss: X=1.40
f
>—Ji
ok



Table 5.

is

fvp]
s
et

jrrequiar Pa
of . aced Doll as seen £y
Total number of trials = 240

wns U

Salf-raferent Tirst

Pyl

™~ =<

Irreqular

tjact-Referent first

i

\r

A

z
Irragular

Ohject-Lefere
X
Z

Irreguiar

¥
{

{

N
L

f

1

rst

Self-Referent Trials.

sed).

Incidence of Use of Placament Patte.as W, X, and Z, and

tterns as a Function of Sex and Rae
m Child's Parspactive

(th

\ co 3-placement trials/subject}.

of Child, Tostina Order, and Alignment
(First score = number of times pattern

Convergent Alignment  Divergent Alignment  ivergent Alignment Totals
(noad 10 right) (head to 1aft)
Youngar Giger Younaer  (lder Younger Nlder
o (m) 4 oy oa () 0 no(ng) 0 (0%) 0 (9%)
5 {25y 7 (35w 3 (1%%) 4 5 (25%) -4 (20%) 728 (11.56%)
9 (0% ) L ) a (1 (5%) 3 {1.25%)
5o (zs1) 2 (o) 70 (38R) 5 5 {o57) ¢ (25%) 20 (i7.08%)
voegy 1 (1 (s 3 (s (o) 2 (1) 9 (3.75%)
3 G50 v (%) 4 (R 2 (07) & (207) o () 12 (5%
po(ce) 7 (3m oo (o) 5 (25%) 4 (209) 5 (25%) 20 (12.72%)
2 Mdm&v 1osn 1 (5w 2 (e 1 (58 3 (152) 1" (2.169)
oo 1 o () 1 (w0 ()3 (5 8 (2.03%)
3 (5w 5 (w4 (20%) S (5¢) 1 (59) 2 (58 2 Aw.wcmv
1 oGn 2 (om) 3 (w1 (g 4 (208 ] (c2) 12 (5.07%)
& (ngy 2 (04 3 (sw) 3 () 5 (258) 3 (153) - 22 (8.16%)
o (o) & (e o (om)y 3 (EE) 1 (54 .2 {1%) MW Ah.wmmv
2oQow 2 (o 1 (51 2 {ie) 2 (oz) 2 {107) i1 (4.58%)
4 (207) 3 Gy 6 (30w 3 (1w 5 (25A) 2 (1rg) 23 (2.56%)
Ao (oowy 1 (se) 3 (we) 2 (g 2 (1rg) ¢ ey A0 (C.66%)
=00 ,95%

O

s

IC

E

o

Aruitoxt provided by Eic:



L

. Proportirs of Irreculer Patterns on 3 Self-2eferant Trials minus

Proportion of Irregular Patterns on 12 Object-Referent Trials as Function
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Fig. 1. Object-Referent Condition: Combinations of Head-Body Alignments
of Referent D011 in Each of Four Different Orientations.
Shown are schematic representations of the referent del1l, as seen from
above, with the outér circle indicatinn the body and the inner circle
indicating the head. The open sides of the circlas indicate thes front:
thus tha open side of the outer circle indicates the front (ventral side)
of the body: the open side of the irner circle indicates the front of the
haad (the faca). Thevrefore, in combination #1, the head and body of the
referent d_11 are aliuned convergently. The subject, on eac!: trial, is

reprasented as facing the doll (the drawing shows only the suhject's body).
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Fig. 2. Object-Referent Condition: Characteristic Placemer?® Patterrs

Indicating Oricntation of Bodies of Tolls.

‘F', 'B', and 'S’ indicate the locations of the placed deil for front,
behind and (be)side placements, respactively. 'R’ = referent doitl.
Altihough all the drawings depict the referent doll and the subject
facing in the same direction, the same nlacement patterns occurred when
the bedy of the refarent doll was turred to cithar side of or aay from

the subject. Side placements occurrad on either side: th2 drawinas

indicatae the location of the more frequent placements.

The same patterns appearad in the cself-refarent condition. To illustrate
these patterns, simnly substitute 'subject' (in sama orientation as shown)

for the referent doil.
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Fig. 3. Ciject-Referent Condition: examples of placement patterns

that differ from predominant patterns (W ,X \Z).
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- ; s one : o Pattern-Z nlacements
£ig. & Object-razferent condition: axamplcos of Paltzern 7 nlacements

that raflect use or absence nf use of face cue.
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USE OF FACE CUE
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