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Erylat h
,Juk,.;i6cEnts Front,

Back, and Side" Oarris i r.itro1,1,3n

Please make the fidllowIng
ccrerectons in this paper:

p. 4, 'Hues 16-13 should read:

"...and, for one olacement,
teld him to put the other doll in front of

the first doll, for another placement , betAd the first doll, and for

apoggr_placement, beside the flrst dull,"

p. 5, lines 9-11 should read:

...and, for ong_pjacemen:
tole h.hti to put the doll front 6= himseJ,

for anothe]aceient
bh1d himself, an0 f9r still iopther_placannt, besiee

p. 11, lines 13-16.

The percentages should
rea0.: Patterqn 7: 60.7;

Pattern X: 9.7%; Irregdhr:

Pattern V: 1:3.9%;

p. 12, "line 6 should read:

.mere relatively less consis.r.ent in their use of this pattern..."

p. 129 lines 16-17 should

"So Pattern Z., both in

individual consistency

readl,

terms of freqTency of use and, by the stricter criteror,

of use, wv; overwhelmingly the vef,&red pattern.'

p. 22, line 5 should read:

...Pattern 7 were not.'

bottom of p, 36 and top of p. 31 should reath

',..24-week-old infant slir7 shwed significantly greatm 'intemst fixatifIW

to pictures of human faces tnan did infant boys_."



INTRWITTIN

This is the second in a series of studies on the clevelonment

of the spatial concepts 'front', 'back', and 'siGe'. 'lesearch on

these concepts has been virtually neglected, in sharp contrast to the

numerous investigations of left and right. This state of affairs

perhaps is occasioned by the general ":elief that front and back are

cognitively 'primitive', or simnle, concepts that even the Preschooler

has mastered in.all their few subtleties while more cognitively com-

plicated spatial dimensions such as left-right arc not mastered

until much later. Such a belief is understandable if the child's

knowledge of front-back is assessed, as is typically donn, simply by

asking him to identify thc front, back, and sides of objects having

identifiable front-back features, such as his own body. This sort

of test is passed very easily, nrobably since most parents give their

children so much practice in learning the names of tqpdy narts. At

least this would be true in the case of "Lack" for which th spatial

location bears the same name as the body nart. This cerresnondence

does not exist for "front". Parents instead teach "to-my" or

"stomach", reserving the term "front" for articles of clothing. In

this instance, then, children learn "front" through practice in

Putting on shirts or pants in the correct frort-to-back orientation.

Our own thinking, based new on a good deal of preliminary data

(Harris 1 Strommen, in press), is that such 'mastery' of front-back as

the typical preschool-or kindergarten-ago child shows, rcpresents only

the first of many stages of acauisition of what is in fact an extremely

subtle and multifaceted concept. Our obioctive has been to disclose
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the various elements of the front-bac!: concept arid to map out

experimentally the course by which these elements are learned by nor-

mal children by looking at how children maks 'in front', 'in back',

and also 'beside' placements of ordieary objects.

Our work thus far has been concerned with the role playcd by the

presence or absence of front-back features, so in our first study, we

had compared front, back, and beside placements of ohjects lacking

distinguishing front-back features, such as cubes and drinking glasses,

with placements of featured objects like dolls, little cars, and other

toys. In the present study, we used only one type of object -- dolls --

and we now are concerned with Cle potentially different role of face

and body cues.

Our expectation is that across age, face cues will replace body cues

as the basis for placement inasmuch as older children should be more

sensitive to the special social meaning of face contact. Possibly, girls

will showh sucii sensitivity morc than boys in view of research which

indicates that girls are more interested 'n )ole, )et

relationships, than are boys ((;oodenough, 1957).

We have other informal reasons for expecting that face and L'A)

may pc...1 dffferent roles because when we have asked childrm, W-e, 's

your -ont?, and Hhere's your 1.ack?, nearly all immediately des'nnqted

their abdomens and c%ests, and then their backs. But 11,en we a_kcA

them how they could tell their front from their bac' , some chil-,r_n

mentie:A face CUES, others,body cues.

Be;,Jse the objects in our previous study did net permit it ,-)endent

manipulatior of the alignment of face and body cues, eeneralizeAons
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about the potentially different roles of tl-esc cues in making front-

back judgments could not be made. There are sevoral questions here;

most basically, does the face define the front of the body, or does the

body? How would children place one doll "in front of", "in back of",

and "beside" another doll when either the face of the nlaced doll or

the face of the referent doll is turned to t,e si6e?

ETHCO

Subjects.

A total of tn girls and 40 boys were tested. They ranged in age

from 5.05 yrs (6 yrs, 19 days) to 10.21 yrs. (boys: 80 yrs.,

girls: R= 6.91 yrs.). The ages were distrihutad as follows: 544 yrs:

13 boys, 14 girls; 6-7 yrs.: 15 boys, 12 oirls; 7-8 yrs.: 3 boys,0 girls

8-10 yrs.: 9 boys, 14 girls. All the children were enrolled in

grades kindergarten, first grade, and a combined third and fourth grade

in a public school in East Lansing, richinan at the time of testing.

The school is located on the Michigan State University camnus, and the

great majority of children are from student families. All the children

who participated would be characterized as middle-class as measured by

parents' 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 were the

'Ken' and 4Barbie' dolls. 'Ken' is 12 °,4 1/2 in. in height, while

'Barbie is an inch (half a head) shorter. Both dolls were provided

with 2-in, diameter clear plastic Platforms which enabled them to stand

alone and with their hands at their sides.



Procedure.

Each child was tested individually in a spare room in the school.

The child sat on a blanket on the floor, and the dolls were placed on

an 13-in square white poster board positiond in front of him and flush

against a plain wall. The intent was tat no other objects would be in

the child's immediate field of view. The expnrimenter sat slightly

behind and to the child's left throughout the session.

At the outset of testing, the experimenter shoiled the child a

bag filled with 10-cent prizes and told him to nick a prize for taking

part in the task. The Prize then was set aside until the task was com-

pleted. The intent h,wE, was to mai:e cler to the child that his prize

was not dependent on his performance.

Each child made two 'Kinds of Placement: "ob:hct-referent" and "self-

referent".

1. 01212ckreferent. For the object-referent condition, the

experimenter placed one of the dolls 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

the first doll. (We shall call 'Or.) doll placed by the child the

GO "placed doll", and.the other doll the "ref7+ent doll".) The actual

Cf, instructions,-recited from memory, were a5 follows: "I want to see

t1.0 wheth,ar you know where to put t')inos. See this dell' [the exnerimenter

Z1:1 showed the child one of the dolls.] ').o yoo knmq what his (her) name

is? rjlearly all the children were familiar with the Ken and Barbie

rp, dolls.] I'm going to put Ken (Barl:ie) on the hoard, riqht here

"'-A. [placing the doll in the direct center of the t:,oard.] Now, I'm going



to give you Barbie (Ken) to put on the board. You can nut her (him)

anywhere on the hoard that you 11 -- here r:indicating the side

closest to the child], or here, or here [etc., indicating, with vaeening

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

the right place. LK, here's Barbie (Ken); nut her (him) in front

(behind, beside) Ken (Barbie)." In the ohjectereferent condition the

referent doi was alllays set a constant distance from the child.

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

gave the child Ken or Barbie and, on one trial, told him to place th%-

doll in front of himself, ,:(.1 another trial behind himself, and on still

another trial, beside himself. The actual instructions differed from

those in the object-referent condition only as reouired by thr= change

in the condition. Two additional poster boards %,!ere used, one behind

the child, another on his right side.

Out of the 6:ild's line (:)" vision, the exnerimenter recorded the

child's placements onto a response sheet eo designed as to renresent

both location and orientation of his placements. By "location" we mean,

in the case of the object-referent trials, ihere on the hoard the child

put the placed doll; in the case of the self-referent trials, on which

of the three boards the placement vas made. By "orientation" we mean

how, relative to the referent 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

placement could differ from another in location, orientation, or both.

In both the self-referent and object-referent conditions,after

every placement 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 t.e &lc to conclude that any

systematic patterns of placemelit were not merely a consequence of the

method of presenting the dolls. For examnle, it had seemed possible

to us that a child might place an object in the same orientation as it

was given him. therefore followed our previous Procedure: on at

least half the trials for each child, the experimenter routinely

presented the dell in such an orientation as to require the child to

re-orient it !eefore placing it. As we had found before, no child

failed to re-orient the doll under these circumstances bcfore making his

placement.

Manipulation of head and !sodv cues.

The major experimental variable iJas the combination of alignments

of the'head and body of the dolls.

Object-referent condition. Thure ,:;ere three different combinations

used for the referent doll in the obJect-referent condition. The first

is illustrated in Fig. 1, no. 1. This is a schematic representation of

PTii71 5E6R-NWe

the referent doll with the 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. .Ie V,e first combination,

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

facing the doll.

Nos. 5 and show the second and third combinations. In these,

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

right and left of the body, respectively.
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Each of these three combinations was presented in four different

orientations relative to the child - ,rith thi body toward the child

(nos. 1, 3, and c"), 18P degrees away (nos. 2, (, and 10), turned to the

child's right (nos. 3, 7, and 11), and to the child's left (nos. 4, 8,

and 12).

Note tha:,. nos. S C le, 7 '2i 11, and 2 5 12 constitute four

pairs of trials on which the body orientation of the referent doll was

the same but the heads !Jere turned in opposite directions. These Pairs

will be discussd later in con.oaction with certain analyses of the place-

ments.

Each o- these 12 variations constituted a sinole trial on which

the child made three nlacements (front, back, and Leside) with the

placed doll, for a total of 3C placements.

For individual children, the combination of alignments of head and

body for the 'placed' doll was the same for all 12 trials. Half cfle

boys and girls placed a doll whose head and body were in congruent

alignment. (In Table 1, these 4(1 children are
rooresented in Cols. 1

and 2). For the remaining children, the head and body of the placed

doll were in divergent alignment (Cols. 3 and 4 in Table 1). For

somewhat less than 3/5ths of the children, the Placed doll's head

pointed to the right (the same as the referent doll shown in Fig. 1,

no. 5), while for the remaining children the placed doll's head

pointed to the left (Fig. 1, no. C). Short of doubling the number of

subjects, it was not possible to systematically counterbalance the

direcion of divergent head alignment across all other variables.



Self-referent condition. In the self-referent condition, each child

made three placements (front hack3 and beside) with a doll velose head

and body were in each of the three alignment combinations (= nine

placements total).

Since on the object-referent trials, every child's placed doll

remained in either convergent or divergent head-body alignment through-

out all 12 object-referent trials, the consequence of the design on

the self-referent trials was that a group of subjects could not be

defined all of whose placements on both self-referent and object-referent

trials involved either all cnnvergent alienment or ell divergent alignment.

The final design consittee of total counterbalancing across the

following variables: 1. order of presentation of the object-referent

and self-referent conditions 2. designation of Ken or Barbie as the

doll to be the p/aced doll; 3. sex of subject. The six possible 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 alignment of the Placed 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 latter instances, assignments

of orders were made so as to anproximate comlete counterbalancing.

For purposes of the major planned analyses, each of the eight

groups of subjects as defined by the variables head-body alignment of

placed doll in object-referent trials, sex of child, and testing order,

10



was divided into two equal groups of young2r and older enildren on the

basis of the median split for that particular groun. Therefore, within

each group, the average ages of the younger and older children were

slightly different, ranging from 6 yrs, 1 month to C yrs. 7 months.

Since preliminary examination of scores of children assigned 'Ken'

and children assigned 'Barbie' failed to disclose any differences, this

variable was not included in the formal analyses.

RESULTS & DISCUSSION

Like our earlier work, the results were extremely comnlex in view

of the many different uays the children could -- and die -- make their

placements. But we had already clearly identified major systems or

patterns in our prior study, so not': we couW raise the ouestion, would

the availability of face and body cues as separate bases for placements

result in patterns like those found before, or would new patterns appear?

It proved to be the case that the most frenuently 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 relation to the body of the dolL Implicit in

thie statement is our general finding that body cues were the nredominant

basis for placement, although there were occasions when face cues were

used. Until such time as we discuss those occasions, we sha/1 des-

cribe the patterns of nlacement in terms only of the orientation of the

bodies of the dolls. We shall refer to the front side of the body

as the ventral side, the back side as the dorsal side. W:en, later, we

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

11



Regular patterns.

Object-Referent Trials

2 depicts the three most common placement

Fig. 2 about here

patterns used by the children on the object-referent trials. As in

our previous study, we found that the location of the placed doll was the

same 7-- an the ventral side of the referent doll for the 'in front'

instruction, on the dorsal :Ade for the 'in back' instruction, and on

either Of the two remai 1g :Ides for the 'beside instruction. The

drewings indicate the more --eeuent location for beside' placements.

Thus, to place 'ie -T.-eel(' 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 body is unimportant.

What differentiates the Patterns is the orientation of the ventral

side of the placed doll. In Pattern W, the ventral side is toward the

referent 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 orienta-

tion of the placed doll to the ventral orientation of the referent

doll in all instances.

Two of these three patterns (X and Z) are the same as we found in

the object-referent trials with featured objects in our previous study.

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 object

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

12



wheeled toys that we surmised were the kinds of toys that children

ordinarily would grasp !-,y the sides and then uould nus'e laterally.

Pattern Y did not arnear as a major pattern in the current study un

doubtedly because the only objects used were dolls which we suspect

are less likely to be played with consistently in this way. Instead

they would seem to be objects that childr_ en play with in a

face-to-face manner. Patterns like Y did oc Jr ie the :urrent study but

only infrequently and therefore have teen inc- amc- the 'irregular'

patterns to be discussed later.

The total percentages of use of each of tkes' )atte.ns are listed

in Col. 5 of Table 1.

Table 1 about here
Pm" ........ AmaammWall

As in our first study the nredominant pattern was Feetterr Z.

Over the )60 total three-nlacement trials by the children, 00.1% were

in this pattern. Pattern IA accounted for 13.7%, and Pattern X for 9.7%.

Pll natterns not matching one of these three are termed "irregular"

patterns. Irregular patterns accounted for 17.r% of the nlacements.

ConsilEtmajlLys:Lsitifithin individual subjects. One of the

salient findings in our first study was the censistency with which

individual children used the same natterns across trials. Similarly

strong consistency appears in the current inyestiqation. Table 2 lists

the number of children using the same nlacement nattern on at least eight

Table 2 about here

of the 12 three-placement object-referent trials. Sixty-three of the

13



80 children were consistent according to this criterion. Of these

children, 79.4% (5n of 63) used Pattern Z. Of the remaining 17

consistent children, six used Pattern X (5%), and seven children

used Pattern W (11.1%).

The scores also suggest tt:at the 5n children ho, by thi, cri-

terion, were consistent in use of Pattern Z, were relatively ore

consistent in their use of this pattern than were children whc Jere

consistent in their use of Patterns X and H. As we reported efflier,

over the study as a whole, Pattern Z accounted for (0.1% of the total

number of placements (Table 1, Col. S), yet 70.4% of the subjects

used Pattern Z. In contrast, users of Patterns X and W were in about

the same proportion as the incidence of the Patterns exneriment-wide.

With a stricter criterion of consistency of use, namely, use of

the same pattern on all 12 trials, 24 of the 8(1 cM1dren proved to be

consistent. Of these, 229 or N.7%, used Pattern Z. So Pattern 79

both in terms of frequency of use,and individual consistency of use

was overwhelmingly.the preferred nattern.

Interpretation of re ular natterns.

Why this predominance of Pattern Z? We cannot be sure, but we

wonder whether it is because this is the way children see many things

lined up. Examples might be groups of people seated in an auditorium,

cars in traffic, children queud up to go to the nlayground, cans on a

grocer's shelf, all the different situations in wt-ich people or

things are lined up. Pattern Z also constitutes the most symmetrical

arrangment of the dolls, and there is evidence for the importance of sym-

metry as a stimulus variable from a variety of tasks, such as tasks re-

quiring judgment of the uprightness of non-rerresentational geometric forms

(e.g., Harris PI Schaller, 171; Schaller & Harris, 1971), or studies of

preference for and recognition of formi.(e.g., Paraskevonoulos, 1968).

14
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Patterns V and X can be geen as variants' of Pattern 7. also

reflecting frequently occurring
locations of bodies though fnr the

front placements these can be seen as locatione ?or social interation.

For most kinds of social
interaction, peonle stEnd with their 1-.odies

oriented toward each other rather than front to back. Ie fact a

few children spontaneously
remarke,], upon making their &cent nlacements,

that the dolls could see or talk with each other. Pattern v: annears to

express this theme in the beside placement as well.

This interpretation sugoests
that we mioht find a greater use of

Patterns U and X by the older children and by the girls, but no such

differences wene apparent. We shall be interested in such comparisons

at numerous points in our analyses.

We must make very clear that this internretation of the difference

betwnen Patterns U and X and Pattern Z does not mean that use of

face cues had played a more imrortant role as a spatial cue in Patterns

U and X. All three patterns, so far as we can tell, are based coually

on the body orientation of the dolls and not on the orientation of the

face. In other words, the bodies of the dolls serve as the spatial

basis for the placements in each pattern. We can illustrate this

point if we consid2r Pattern X when the faces and bodies of both the

placed and referent doll are in divergent alignment: in this case,

though the bodies of the dolls, for t'ee front placement, would be

turned toward each other, the faces would be looking either away from

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

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

that the great
majority of eeildren used the same pattern across the

majority of object referent trials. The children therefore had to



ignore ;

the faces were tuenee; in order to use the same patterns,

to make tneir place-lents in the same locations and with the bodies i

the same .ientations.

Implicit in this example is the distinction Ire wieh to make ,et

the use of face or body as apatial cues and their usc 3s social cues.

Our suggestion is that when two bodies are turned toward each othff,

as in Patterns W and X, social interaction is possible renardless of

whether tee faces at that moment are facing each other or turned awee,

and a child wishing to express this potential interaction would use

this pattern across the various cont-inations of head-hody alignments ef

the dolls. One of the children, mentioned above, who had exelained r

use of Pattern X iey reference to the nossMility of social interactic

was asked how this was possible inasmuch as the dolls' faces veree

turned away from each other. She matter-of-factly replied, "They're

just looking away for a minute."

We.do not mean to imply, however, that the use of the face as a

spatial cue disallows its simultaneous use as a social cue; the dis-

tinction is a conceptual one which in the case of the regular patterns

clearly makes an empirical difference. When we discuss the irregular

patterns, we will see that in some instances, the apparent intent to

express the possibility of social interaction is manifested through the

use of the face as the basis for nlacement (See Fic7. 3, Pattern 2 )

just as in the examples just citec!, this intention ,:!as manifested

through the use of tody cues.
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Frequency of use of patterns as function of alignment of dolls.

Table 1 also lists the pore-NI-Lagos of occurrence of the characteristic

placements according to the combination of cnnvergent and divergent

head-body alignments of the !laced doll and the referent doll (as shown

in Fig. 1). The distribution of the total Percentagns listed in Col. 5

is paralleled by the distributions of nercentages for each of the

combinations in Cols. 1-A. The implication is that the tendency to use

a pattern reflecting social interaction was not affected by variations

in head-body alignment of the dolls. Had there been such a tendency, .

the distribution of percnntages of use of the various Patterns would

have been mari:ed-gy different from one column to another.

Irregular Patterns.

Let us now consider the irregular patterns -- those that differ

from either Pattern 11,X, or Z. We believe that a large proportion of

these irregular patterns are different from the regular patterns in

ways that can be explained most easily as the result of conflicts between

face and body as spatial cuns, and that these conflicts soem to have

been resolved either- in favor of face cues or in favor of some combina-

tion of face and body cues.

Of the D(7,1 object-referent trials, irregular patterns were used

on 150 trials. Of these, 77 different irreoular patterns could be

distinguished. Thern vim: no sex or age differences in the distribu-

tion of use of the patterns. Fig. 3 shows six patterns which illustrate

the major kinds cf differences.

at.Q.ULAQre

17
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They are listed in order of increasing discrepancy from the reoular

patterns.

In the first kind (no. 1), patterns differed only in the orienta-

tion of the face of the placed doll; in t'e second (0o. 2), natterns

differed in the location of the placed doll, though a regular location

was still used; in the third (No. 3), the dolls Imre oriented diagon-

ally in a regular location; in the fourth (Po. A), the dolls were lo-

cated on tho diagonal but in a regular orientation; in the fifth (No. 5),

the dolls tlere oriented and located diagonally. Fdrther, nach devia-

tion might have occurred eithms for only one Placement Within a pattern

of three placements, or fnr more than one placement, or there might

have ',leen a combination of any of the above named kinds of deviation

(e.g., No. 6).

As might be evident from these examples, making jOgments of the

use of face as a spatial cut., in such natterns involves some Cegree of

inference, but we feel fairly confident about the majority of cases.3

For example, in Pattern !o. 2, the locations of all three place-

ments seem to have been determined by tns orientation of the head of

the referent doll. Indeed, if we were to categorize this nattern on

the basis of face rather than body cues, we would recognize it as

-

Pattern W.in Fig. 2. In'Pattern No. c, the location of the front

placement appears to be in response only to the orinntation of the face

of the referent doll, while' the locations and orientations of dle beside

and behind placements appear to be attemnts to effect a compromise

between face and body cues. Thc same seems true in Pattern No. !:-J for

the Thcation and crient3tion of th2 front nlaalmert. In Pattnrn No. 1,
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however, we are unable to see hoi:J face cues could have influenced the

irregular beside placement, and ue have no other explanation for such

a pattern. We found strong evidence for the use of face cues in nn

of the 150 trials, and a clear absence of evidence in 2(' trials. The

remaining 41 trials were unclear.

We can see also, in Tele 1, that, unlike the regular patterns, the

distribution of use of irregular ratterns did change with chances in the

combination of alignments of the dolls -- from 6.9 rercent when the

head and body of both thc: 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 eae: grour of children on which

the head and body of one doll were convergent and for the other doll

were 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 pattern increased. Annarently too, head-

body divergence in the placed doll (Col. 3) had more imnact psychologi-

cally than head-body divergence in the referent doll (Col. 2).

The incidence (in percent) of use of the various kinds of

irregular 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. (Note that the column headings are the

same as in Table 1.) We already have noted the increase in the frequency

Table 3 about here



of use of irregular patterns as the amount of cue-divergence increased

(from Col. 1 to Col. 4). We now can see that the distribution of

kinds of irregular patterns change,.: as tell. For examnle, no irregu-

larities involving use of a ,liagorel location or of a diagonal orien-

tation ever occurred when the head and -iody of both dolls were in

convergent alignment. In fact, these kinds of ,rregularities were

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

plexity on irregularities can be seen most clearly on irregular

patterns not involving the usc of diagonal locations or orientations.

If we comeare the group for whom the head and Vody of th'.1 placed doll

seem always in convergent alignment (Cols. 1 and 2) with the groun for

whom they wore in divergent alignment (Cols. 3 and 4), tv, see thet the

percentage use of irregular oatterns was more than &title in the latter

group.

Use of face as cue as measured bv location shifts of beside Placements.

Let us now consider some other instances when the LISP_ cf the face

as a spatial cue and also as a social cue becomes arnarent. Recall

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

of 12 trials, on which the body orientation of the referent doll was

tha same but the heads were turned in opposite directions (nos. 5 and 9,

G and 10, 7 and 11, and S and 12, as shown in Fig. 1). It was on

these'trials that the role played by face cues was easiest to see. In

Fig. 4, an examnle based en the nair 5 and 9 is shown. In the ton part,

Fin. 4 about here
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which illustrates the use of the face cue, a change in the orientation

of the head of tne referent doll is accomeaniC by a change in the lo-

cation of placement of the placed doll. Ie the bottom part, which

illustrates the absence of such use, the location of the placed doll

remains constant irrespective of changes in orientation of the head of

the referent doll. It is only these 'beside' placements that are

significant here -- the front and back placements are the same in all

instances. This particular illustration shows Pattern Z. This

'switchng' occurred in all other patterns too, and under both conver-

gent ard divergent alignments of head and body of the nlaced doll.

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

so as ..c) have the face of the referent doll look at the placed doll, they

wout have had to reject the leody as the basis for rlacement. The

besde placement, however, lets the child use the face cue in addition --

ap in such a way as to not reject the body's priority.

We should mention that the base level of switching on the beside

,acements shoyd not be presumed to be 50% but instead was substantially

over. In our previous study, rict,t-side 'beside' placements, when

both the placed object and referent object lacked distinct front-back

features, were three and one-half times more frewmt than were left-

side placements. This large difference was undoubtedly related to

the higher incidence of right-handedness in the sample. As we suggested

then, the right side would be t'ee more convenient side for right-handed

children insofar as a right-side Placement would not require these

children to cross over the referent object. In the current study 71

of the 80 subjects were right-handed. Therefore, the significance of

the shift in location of the placed doll in resnonse to the change in
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orientation of the head of the referent doll must be weighed against

the strong tendency to place objects on ne side of the preferred hand.

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, the significance of the shift in location of the placed

doll must be weighed against the tendency to put the placed doll on

the near side of the referent doll. The results of our earlier study

(this time on those trials with featured objects) indicated that the

tendency to make beside placements on the near siee was substantially

stronger for both left- and right-handed children.

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

Table 4 about here

subjects' scores are listed separately b!f sex and age of subject, and

according to whether the head-body alignment of the placed doll was

convergent or divergent. Within each sex X alignment-of-placed-doll

cell, the yoenger and older groups were defined by splitting the group

at the median C.A. as described earlier.

In the interest of having a large-enough numFer of 'trials to permit

stable estimates of these effects, we have combined testing orders in

Table 3. Our examinations of the data suggest that we are not conse-

quently doing any violence to our interpretation of the results.

The most nutstae,lincl features of this table are the greater

frequency of location-change in girls (R = 1.51 changes made in the

four pairs of trials) than in boys (R e 0.95) and in older (R 1.48)

than in younger children (R . 1.00). /In analysis of variance of these



change scores, with age and sex of child and head-body alignment of

the placed doll as the 'between' -suteject variables, disclosed that

the sex effect was significant (F = 4.C9, df = 1/72; n-z .05), wAle the

age effect was significant at only p (F = 3.14, df = 1/72). mo

other main effects or interactions were significant.
4

There is also the suggestion, clearer from insnection of individual

children's scores than from the group averages listed in Table 49 of a

sex by age interaction In addition to the sex and age main effects.

Therefore, for each of the four sex by alignment-of-placed-doll grouns,we

computed Pearson correlation coefficients fnr the relation between the

children's ages in days and their number of location shifts on the four

paired trials. The correlations were significant for both girls'

groups (convergent alinement: -r = .44, n = 22, n <1.025; divergent

alignment: r = n = 20, p c.05) but were non-significant for both

boys' groups (convergent alignment: r = .17, n = 20 divergent

alignment: r = .02, n = 20).

9ith the addition of these analyses, oe now can conclude that on

these beside placements, the girls were not only more responsive to

theiTace cues than were the boys, but that only for the girls was there

a relation between aga and incidence of s',ift.5

Incidence of location-shifting according to placement rattern.

The use of the location shift on the beside placements as an indicator

of sensitivity to the face suggests a means of che&ing an hynothesis

about the difference between Pattern Z. and Patterns W and X. Recall

that for the front placements in Patterns and X, the two dolls were

oriented with their bodies toward each other whereas in Pattern Z they
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were front to back (soe Fig. 2). The former orientation, we suggested,

was more characteristic of social interaction. 1e wondered, then,

'ether children using Patterns 14 and X consistently were thereby

expressing a social relationship between dolls that children using

Pattern X were not. To check this possibility, we looked to see whether

children using Patterns W or X consistently (eioht or more uses in the

12 trials) also made relatively more location sMfts on the beside

placements than did children using Pattern 2 consistently. Unfortunately

for this hypothesis, there was no evidence of any difference by this

measure. There, if, and in whatever manner, tho front placements for

Patterns W and X express a social relationship tetween th e dolls, it

does not appear to be related to the sensitivity to the face expressed

by location shifting of beside placements.

Salf-Referant Trials

Regular Patterns.

In the self-referent condition, with the exception of one child,

all the placements were completely uniform as respects the location of

front, back, and beside. That is, 79 of the 8n children made their

placements in the appropriate location in relation to their cm bodies.

The single exception, a 5 & 1/2-yr.-old kindergarten girl, made

her in back and beside placements and two of the three in front

placements appropriately but made the third in front Placement in the

beside location. On this trial, the doll's head and body were in con-

vergent alignment, and each placement vas made with the doll facing

the child.

24
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The SO children in our previous study, ;-ho ranged in age frnm

4:9 to 7 7.1 lr yrs., all ma:le thoir Placements in the anrropriate lo-

cation. The present study th:refore corroborates thesg result

Like our prvious study, variations in nlacement, +(len th2y

occurred, occurred in how the child turned the doll gn each of his

three plauvents, i.o., in whethFr, when he olacel a doll, he oriented

it ilith its face tmlard himself, way, or to one side. Anain, as in

our previous study, we ilere able to distinguish three major types of

patterns. Theso three corr-snon:' to Patt,wrs U, X, a-,.; 7 of thr,

object-referent trials (see Fig. 2) excgr` t!,ot child tai es the

place of the referent doll.

Once again, the same t.fo p7,,:tc..rns (X and 2!) t we foty: in th

object-referent trials of hc,t .. the cucrec.t an: revious stuey, we

now find in both studios on the self-ref"Tert tl; Is. ,nnc' once again,

the third pattLrn in the previous study was Patt_rn Y, usod with

small wheeled toys, which the children placed so that the sides of the

objects faced their own bodies.

Our surmise as before is that Pattern V did not aonear as a major

pattern on the self-referent trials of the current study because the

only objects used were dolls. s on the object-referent trials, patterns

like Y did occur hut infrequently and therefore have b9en included

among the irregular patterns.

The percentages use of Patterns U, X, and 7 and of the irrenular

patterns are shown in Tatie .
The Percentages are tabulated separately

TaL1.7: ahout her
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for the younger and older boys and girls for each of the three combina-

tions of head-body alignment of the doll, and according to whether these

self-referent placements preceded or followed the object-referent nlace-

ments. Together, the three patterns accounted for about Cc2 percent of

the total number of placements. (Patterns X. V, and Z in our erevieus

study accounted for about 75 nercent of the total numher of placements.)

Of tho regular patterns, X and Z were predomlnant, though slinhtlY mor

irregular patterns occurred t'ean did either of these. Pattern W occurred

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

Relative incidence of use,of rcoular patterns on self-referent trials

and object-referent trials.

Though the major patterns therefore are the sane 711 bcth these self-

referent trials and the objct-referent trials, we see that the relative

incidence of their use is very different. On the object-referent trials,

Pattern Z was I-1 far the most frequently used (fn nercent of the total),

whereas on the self-referent trials (see Table 5) its relative incidence

of use dropped to less than 30 percent, while the use of Pattern X

increased from 10 percent to &mut 3n Percent. Pattern I, was equally rare

in both tasks. Fs we suggested earlier, Pattern X for both the front and

beside placements expresses the theme of social interaction insofar as

the body of the placed doll is turned 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 distribution

of use of these patterns across the two tasks is that the self-referent

task is more facilitatory of a social-interactive mode with the doll than

is the object-referent task. The spatial relationshie that the child

_
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imposes between the two dolls arparently does not carry th;e same degree

of social meaning as does the sratial relaticlship that he imposes be-

tween a single doll and his own body.

This interpretation suggests
that we look also for the possWility of

age and sex differences in incidence of use of Patterns X and Z on these

self-referent trials as we did on the object-referent trials. jne major

problem involved here is that ege and sex of steeject interacted in com-

plicated ways with te:,eing order in influencing the self-referent place-

ments, as will be discussed presently. For this reason looked enly.

at patterns used by tee chil(!ren who made ty,---2ir self-referent Placements

first. The differences were in the direct :In that we i!ould prei t in

light of the retults ef the analses of lce2tion shifting on ohect-ref-

erent trials: girls mere than boys, and older children more than younger

children, used.Pattern X more frequently, though th,..1 differences were

small (see Table.5). rare explicit assessment of this interpretation

of the difference between the
self-referent and object-referent tasks

needs to be done, however.

Effects of testing order.

In our previous study, one of the strongest and most nuzzling findings

was the interaction of the incidence of kind of self-referent pattern

with testing order. Testing order proved to be an imrortant variable

in the current study as well. When the self-referent trials preceded

the object-referent trials,
the majority of rlacements were in Pattern X

or in an irregular pattern. When tho self-referent trials folloiqed the

object-referent trials, the majority of placements were in Pattern Z. The

percent use of Pattern W also increased, and it should be noted that



Pattern W shares orientations both Pattarns X an,:' 7, In other worth ,

the over-all ch:lnoe des -coward symmetry, was toward .C.e :se of a natt:-n

in which the body the dolls as ali7ned in the s-tir -,r,fction as th

child's body. We rote too that when the self-referant ials follomec

the objectreferen ... trials, the percent use of irregular Patterns decr ased,

suggesting that the preceding experience mith thp ofnjec -referent task

had a kind of 'recAlarizing' effect en the children's r acements.

Order of presertation of the self-referent and r'i-jec -referent task,

had an identical effect on .ne relative incidence of us. of the differ2,nt

kinds of patterns in our previous study. Having thus -_--roborated tese

results, we feel much more confidet:t about Cle interration that w

offered at that time. In boti: stucie,.., Pattern 2. was the tynical patt, n

observed for the object-ref:xent olacements. We thirW. that when the object-

referent trials came First, the cHidren generalized a set from that con-

dition so that now, on the self-ref.2rent trials, .tey placed the object

to face in the same direction as their Lodies. We supested, then,

that when the self-referent condition followed the object-referent condition,

the child was more likely to treat himself as another object ir relation

to the object that he was asked to place, rather than to treat himself

as a user of the object. In light of what we see as the difference in

significance of Patterns X and 2, we now feel more inclined to say that

the preceding object-referent trials act to sunrress the social cue value

of the doll for the child.

As we noted in our earlier report, ani interpr2tation of the test-order

effet,t Is possible only because the children's placements of the dolls in

.cne object-refernt condition were so highly consistent within themselves

and across subjects. Thus the liklihood would seem small that there would

2 8"
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ba 'aigher-order inearactions hetwean type_ of Placement of the dolls in

tiae object-referent aask and pattern dominance in the self-referent task

wlen it follolaed tL object-referent task.

Pur interpreat- f the test-order effect is really more an inter-

rive descrrelaa ' the caild's placements than it is an interpretation

any larger cognitive sense. That is to say, we still are not sure

whether a cnild who sNaws himself to be rifluenced by testinn order is

behaving 'intelligently' or not. As we shall see when nresently we discuss

thie, apparent test:ac-order by SU of child interaction, this becomes a

question of some mament.

We can think of at least one Yay to interpret the test-order effect.

The fact of infliance of testing order might te seen as an error factor

(Harlow, 1959) of p.,severation, that is, as the continuing of behavior

despite a change in the situation. In other yords, the child does not

take into account, in making his Placements, the fact that the situation

has changed, and continues instead to place the objects as he did before.

Another way to express this would be to sav that the children influenced

by testing order did not appreciate the different kinf!s of cues on the

basis of which the snatial placements could be made. 9y this interpreta-

tion, then, perseveration (i.e., suscentibility to testing order) would

seem to be most reasonably viewed as cognitively immature or unintelligent

behavior, and one therefore would expect to find less nerseveration in

older children than in younger daildren. However, as we have already

noted, no age differences in either directioa were apparent. It may be,

of course, that the age range represented in the current study was too

narrow for any such differences to arpear.

Inspection of the percentages in Table c, also suggesas that this effect



of te;s7 order also
interacts with the sex of the child. The effects

deser :ove appear in all cases to be more pronounced
for girls than

for .? According to our
interpretation of the test-order effect,

this ifference could be seen as evidence for lesser sratial compe-

tence --rls than in boys.
Since there is a great deal of other

evideee .g., Garai.and Scheinfeld, l9Ci8) that girls in fact are less

skill,. spatial perception
than are boys, the current findings, so

far ae I are related to this larger body of research, would seem to

Suppe- is interpretation --
that perseveratior

is a connitively

immat_e response to a change in the testing situation.

Wh lc the younger-and older
children did not annear to be differ-

entially affected by testing order, it might be recalled in this context

that Ix,- elder children did make more
shifts for the 'beside' nlacements

than die the younger
children by a marginelly significant degree. While

this result mdght be seen as support for our
interpretation insofar as

response shift reflects sensitivity
to a change in the situation, we also

should -ecall that the sex difference
for this measure was statistically

signi=icant, and that girls switched more
often than boys did. Finally,

as t. correlations showed,
only for girls did shifts increase with age.

In feet, as we already have implied in onr discussion
of these scores, we

think that neither
the age nor the sex

differences on this measure are

pertinent to the question at hand. Our belief inStead is that such

shifting evidences a responsiveness to social Cues
ratherthan to spatial

cue- In other words,
girls, and older girlS in particular, are responding

ri-Jrc
een to the face as somethirg

toward'which social responses are

direc:.ed and not as some feature that defineS the front.

3 0-
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Irregular self-referent nlacoments.

We turn finally to the 77 irregul.ar
self-referent natterns -- that is,

those not fitting either Pattern 0,X, or Z. The distribution of irregular

patterns across the various cortinations of alignment of the head awl

body of the doll, and across sex of child and tcsting ordcr, was exactly

what would be expected given the results of the analyses of both the

regular self-referent patterns and the irregular object-referent natterns.

In brief, the testing-order by sex of child interaction ,!as clearly

apparent, and the incidence of irregular patterns vas r% nreater ',hen the

doll's head-body alignment was divergent than when it vas convernont.

The distributions of natterns were examined also in terms of those of

the categories develoned for analysis of irregular patterns on the object-

referent trials that were applicable for the current analysis. (Since

only one child on one self-referent placment used an inappropriate loca-

tion, the location categories were inapnlicable.) In these analyses we

found some inconsistencies. nn the object-referent trials, no irregular

patterns involving eitler a diagonal location or a dianonal orientation

were used when the heads and bodies of both dolls were in conv'rgent

alignment, whereas in these self-referent trials vith a doll with head

and body convergent, such natterns were slightly more freouent than were

patterns involving ron-diagonal orientation changes. Ner-all, there were

nroportionately more diagonal Placements in the irrenular self-referent

natterns (39% of total
irregular Patterns) than in the irregular

object-referent patterns (10% of total irregular patterns).

We see, then, in toth self-reftarent and object-referent tasks, a

positive relation between cue complexity, as measured Ly head-body

alignment of the dolls, and irregular responding.
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Relative incilano_otimuular natterns on self-referent trials and

object-referent trials.

Another way to examine the relation between cue complexity and

irregular responding is to compare the relative incidence of irregular

patterns on the self-referent and object-referent tasks. Our surmise

was that the object-referent trials were more complex than the self-

referent trials, since in the former, the child had to make his place-

ments in terms of the referent doll while ignoring a potentially salient

cue, namely, the position of his own body vis=a-vis the doll. In the

self-referent trials, on the other hand, the child had to consider only

his own body. The oLject-referent trials would Ne more comnlex for the'

additional reason that divergent head-body alinnment could be introduced

in two lolls rather than in only one.

To assess this possible relation, each child's per cent use of

irregular patterns on his object-referent trials was subtracted from his

Per cent use of irregular patterns on his self-referent trials. The

resulting average diff,arence scores, ,lith standard deviations, are

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

Table C ahout .here

child by head-body alignment of the placed doll on the object-referent

trials. Each average difference score:was tested againstean-hypothesized

null score by direct different t-test. The results indicated that the

obtained differenc scores were significantly larger than zero in four of

the eight groups; h(Piever, the differences in each case were in an onposite

direction to that predicted. That is, the relative incidence of use of

irregular patterns was greater on the self-referent trials than on the

a2
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object-referent trials.
7

We further note that the four non-significant t's were for all the

cells in which the object-referent trials had been presented first.

As a check oe the implied test-orc1er effect, the eifference scores for

each child were analyzed in a test-order by convergence-divergence of

placed doll by sex of cild analysis of variance. As expected, the test-

order effect was significant (F = '1.r, df = 1/72; n!..(1), indicating,

together with the results of the ttests, that the relative incidence of

irregular patterns vas greatee in the self-referent trials only when they

preceded the object-referent trials, and that w',en thry followed the

object-referent trials, there were no lifferences. !'one of the remaining

main effects nor any interactions were significant (all T's <1 .0).

Two features of these analyses need discussion. The first is the

unexpectedly greater relative incidence of irregular patterns in the

self-referent trials. The second is the test-order.effect. We consider

these in turn.

Our first suseicion was that the greater relative incidence of

irregular patterns in the self-referent trials ,las an outgrowth of the

fact that there were 12 olject-referent trials and only three self-referent

trials. The effect of this difference might have been to encourage

regularizing of placements on successive trials, as though the child, with

repeated instructions to make his placements, gets 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 regular and

irregular placements eaually. But since the same body orientation vis2`a-vis

the child was presented three times as often as any particular headbody



combination in that same body orientatien, ma wondered yhether over

trials the body crientatioe would oain in salience as a basis for the

child's placerx_nts. Thf implication is that irregular patterns. enee they

occur, should occur most frequently in early trials. To check this, wz'

divided each child's 12 object-referent trials into four blocks of three

trials each, and counted the number of irregular patterns used in each

block. An analysis of variance for repeated measures was conducted on

these scores. Because testing order and alignment of placed doll had

proven to be important in Previous analyses, they were included as

'between'-subjects variable's.

The mean frequencfes of irregular Patterns in each trial block are

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

Table 7 about here

block (F = 5.38, df = 3/228, p ( .n1) and of alignment (F = E.23,

df = 1/75, n.1)5). Of the 150 total irregular patterns used, 54.

occurred in the first trial block, while the second, third, and fourth

blocks contained 34, n, and 33 irregular patterns respectively. Pgain,

of course,'the incidence of irregular patterns was greater in the

divergent than tho convergent alignment condition, but there was no

interaction of alignment with trial block (F = 1.06). In this analysis,

apparently because of the high variability of scores, the test order

effect was significant at only p<.1r (F = 3.14, df = 1/7C,.

The significant trial block effect suggests tnat the greater number

of object-referent than self-referent trials may indeed have been respon-

sible for the mean difference in relative incieence of irregular natterns

on the two kinds of tasks. The implied control analysis would compare
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incidence of irregular patterns on the three self-referent trials with

only the first three o'Aect-refereht trials This analysis ,ias carried

out, and the aforementioned differences still .1d: over-all, -re still

were more irregular patterns used on self-referent trials than on object-

referent trials, though direct-difference t-tests now indicated that the

obtained difference scores were significantly laroer than zero for only

the two girls groups for whom self-referent trials came first (conver-

gent alignment, t = 2.10, df = 9, p <7.0C: divergent alinrment, t e

df = 9, p -e.025; all t's for remaining six groups S1.25).
ee

The results of these t-tests imply that the test-order effect was

still present ani that, in addition, this effect -- in the gesence of any

apparent over-all sex difference -- had been mediated almost totally by

the girls. This uoulo be precisely what we would exnect in view of our

earlier finding that girls' self-referent njtterns were very irregular

when they preceded object-referent trials but were very regular when they

followed object-referent trials.

A new analysis of variance of these difference scores confirmed these

new conclusions (test-order effect: F = 7.47, df = 1/72, p< .P1 sex of

child: F <1.03 test-order X sex of child: F = 4.8(, df = 1/72, o.09;

all other effects! F<1 .0) .

On the basis, then,ef these additional analyses, we conclude that the

greater relative incidence of use of irregular patterns on the self-referent

trial cannot be laid entirely to the greater absolute number of object-

referent trialr There is some residual absolute difference between thA

tasks that remains to be explained.



There therefore must be some other feature of the object-referent

task that acts to decrease pattern variability. !!e. Nonder whether

the presence of the referent doll, Ihich we originally saw as a comoli-

eating factor, instead has the effect of throwing into relief a particular

sub-section of the child's perceptual field, reducing every placement, as

it were, to the scale of the referent doll, and en that smaller scale,

defining more clearly tee major directional axes. The difference perhaps

could be likene: to the difference between one's sense of direction

(i.e., location of one's body in space) as applied to reading the map of

a city and as applied to actually orienting oneself in the city. One's

own body might not provide so exelicit directional cues as an object

external to oneself, Particularly if that object is scaled to the man

size.

Any such interpretation leust be made, of course, Nith the qualification

that such an effect-, it exists, is created only or orimaeily when the

self-referent task cenies first.

concumoms

Significance of test-order interaction.

Our analyses !,ould have been far simpler had the self-referent and

object-referent tasks not been so closely linked, since the test-order

interaction has prevented us from carrying out sari of the finer-grain

analyses that Ne should have liked. On the other hand, the very fact of

the interaction -- established new in two separate studies -- is illustra-

tive of our general theme, that the spatial dimensions of front, back, and

side are not simple and unidimensional but are complex and multidimensional

and that thu dimensions themselves arc mutually denendent to some degree.

;3 6



At least this has proven to be so fw the age groups with which we have

worked so far. This :;ind of interaction is by no means peculiar to

children's performance on the kirds of t?Asks presented here. It instead

is probably a commonplace. rifler and Harris (1919), for example, in a

study of the relation between color-form _eference and ncrformance on a A

concept-identification task involving color or form, found that

whichever task came first -- the preference task or the concept-identifica-

tion task -- affected performance on the task that followed. We think

that there undoubtedly are many kinds of concepts that are contextually

influenced, that is, whose stability and discreteness exist more in the

psychologist's imagination than in the child's tehavior, and we might do

well to keep this Possibility in mind in framing ne,:! research.

Even so, there are some firm generalizations in the Present research

that we feel confident to make.

Uniformity of self-referent placements.

First, we are impressed vith the near-nerfect uniformity of placements

in the self-referent condition. In two studies, 159 of lrn children made

every one of their front, hack, and besiue placements in the appropriate

location 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. We now think that our

conclusion was eot only a simplificati(e hut in some respects a mis-

representation of the nature of what the c'elldran had accomnlished, since

such a conclusion assumes that the ability to identify one's front, back,

and side implies what is really a different ability to make placements of



other objects in relation to these different nlanes o .,'ne body. The

point might be expressed as thP difference Letween leare;ng the name of

a fixed attribute of the body and learning a relational concept involving

that attribute and some other object. These are different stllls and

there is no a priori reason why they need be acquired simultaneously.

Our surmise now is that learning the name of the attribute comes first, so

that substantially younger children (as young, say, as two years) would

have been al-fle to point to their front and t-lc!: (we are not so sure about

tide) but perhaps would not yet fee af:le to use these same terms relation-

ally.

Role of face and bodv.

As for the roles of face and bo4, it is very clear that body cues are .

overwhelmingly used by all children as the oredominant basis for all

placements. Our expectation that across age, face cues uould replace body

cues as the bases for olacement)proved wrong. Instead we see that the

children used face cues for the most part only in situations where such

use would be complementary with rather than antagonistic to the use

of the body cues. And it was this particular usage that was greater for

older than for younger children (though this was true only for the girls)

and greater fer girls than for boys. Perhans n comparison of still younger

and older boys than were tested here will disclose the same age difference.

found for the girls. As for the sex difference itself, perhaps t reflects

the generally greater emphasis olaced on girls' interpersonal development

by parents and by society, thouoh the difference may be as much biological

as sociological. For example, Lewis, Kacan, and Kalafat (1966) found

that 24-week-old infafit boys showed sinnificantly oreater "interest
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fixations" to Pictures of human faces than lid infant girls. Are oirls

innately more nreelisnosed than are boy- to ettnn0 to faces, id 1-oul

such differences, to paraphrase Cash's ouestion (r70, n. 199), be the

developmental precursor of their greater responsiveness to the face cue

in the current experiment? (In a just-completed studv we have maniPu-

lated the social rolationshie between the two dolls by identifying them

as friends or as enemies, to see whai: effect this migt have on both

the incidence of and kind of use of face cues and on the absolute distance

between placed doll and referent doll which the child imposes in his place-

ments. Our expectation is that girls will be more sensitive than boys to

such manipulations.)

Regularity of behavior.

We should comment, too, on tee amount of reeularity of resnonse shown.

The situation we had designed in our previous stue., contained numerous

bases for irregular resnonding. In fact we found much more regularity

than we expected. In narticular, we had exnected that the younoer child-

ren would have respn,..led first to the most frequent and regularly recurring

cues for front and back, and that only wit': increasing age (end its con-

comitant increasing sophistication with cue possibilities) '.x)uld embroid-

eries upon this basic regularity occur. We therefore expected the place-

ments of the older 6ildren to s'eow wider variability, or at least gr,aater

sensitivity to the ootential conflict among different cues. Instead, the

children, across the age range tested (fiv-2 to ten years) agreed both with

themselves and with one anoter as to what defined front, Lack, and beside.

39
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Role of Ev-le--?)tr4sm

The question will surely tor, raised as to the possible role of egocentrism

in this research, since in Ilhat is perhaps the single most influential

body of th.eory on the developmeot of concepts of spatial relationships

(Piaget and Inhelder, l9GG), egocentrism is a fundamental attribute of the

performance of children in the age range of our study. Egocentrism is

defined generally as the child's inability to take the point of view of

another. In the case of a snatial task such as ours (or the three-mountain

task originally used by Piagat and Inheldcr), egocentrism would take the

more specific form of a litiwal inability to take the snatial viewpoint

of another. To take the noint of of another, the child must be &le

to visualize OF conceptualize the multiple sratial Perspectives or points

of view possible from different vantage points in relz-tion'to some spatial

arrangement; further, he must be &la to coordinate these multiple per-

spectives with each other, so that from any given vantage point he can

imagine other possibi perspectives in relation to the perspective which

he himself sees.

As this definition implies, eoocentric responses should be most evidar4"

in tasks which require representational or conceptual thinking. Not all

tasks require such renresentation. Piaget and Inhelder (lSG) distinguish

between "representational" tasks, in which the child must transform,

'eorganize, or integrate information in some way, and "percentual" tasks,

which can be performed without such mental rearrangement of information.

Perceptual tasks arc within the connotance of sensorimotor intelligence,

and children perform competently on such tasks from infancy onward.

Following this distinction between representational and perceptual tasks,

the front, back, and beside judgments that children uere asked to make in

40,
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this study seem to fall somewhere in betw2en. On the one hand, the child

did not have to go beyond information immediEtely present in the situatior

to make these judgments, giNd,n that he could identify his own (or the ref-

drent doll's) -ront, Lack, and sidu, and given that h defin2d "in front"

"in back", and "beside" in the locations specified by the features [-.y

whied he defined the body planes front, back, and side. In this respect,

the task was perceptual. On the other hand, there are the potentially

conflicting bases for judgment to which reference has been made earlier,

soma of which can be seen as depending upon from whose point of view front,

back, or beside is defined: from the point of view of the referent doll,

the placed doll, or the child himself. (The further conflict between face

cues ana body cues is an embroidery unon these hasic themes, so far as

the present discussion is concerned.) The presence of these potentially

conflicting points of view dods not reouire the e!iild to use representation

but it does suggest some ways in which egocentrism might be present in

the children's responses. ie can think of at least three ways in which

egocentric responses might have occurred, in Particular in performance

on the object-referent trials.

At what would seem to grossest level, the terms "in front", "in back",

and "beside" might have been defined absolutely by the front, back, and

side of the child's own body. For such a child, performance on object-ref-

erent and self-referent tri- would have been indistinguishable; "in

front" would be in front of himself, "in back" behind himself, and 'beside"

to one side of himself, regardless of whether or not a referr,nt doll was

placed in front of him and regardless of instructions. Further, his

"in front" placements would hive been between himself and the referent

doll regardless of the orientation of the referent doll in relation to him.

41



No performed in this way, nor would we really expect to find such

perfo-mance, even in very young children, although the question is open

for c7 :rical test.

ild also might have defined front, baoh, and beside "from his own

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

sides yf the referent doll but always in t;r!e_ same position in relation to

himself, regardless of the orientation of the referent doll. Front and

back placements would be made along the plane defired by the frorlt and hack

of the child's own body, and besi& Placements would be made on the plane

parallel to the plane defined by the child's sides. Although such place-

ments would be made ir front of the child alid on different sides of the

referent doll, they would reveal a lack of sensitivity to changes in or-

ientation of the referent doll. One six ": 1/2-year-old boy in our first

study consistently made such ohject-refnt placemonts and one child ir

the current study -- the sam,:, five & 1/2-year-old kindernarten girl who

made the only irregular location placement on the solf-reftwent trials

also consistently made such nlacements. This girl's performance was

atypical on both object-referent and self-refernt tas!:s, and we are not

sure Quite how to interpret it. On the four object-referent trials on

which the heads and bodies of both dolls !ere in convergent alignment, she .

was the source of two of the three irregular placement patterns occurring

among the 40 patterns made by girls in her alignment-of-nlaced-doll by

testing order group. f the eight object-referent trials on which the head

and body of the placed doll were divergent, all eight.of her nlacement

patterns located front and 5aok in the same nlar in regard to her own

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

was turned to her right or her left. Judging from these object-referfInt

4 2



-41-

trials, "in front" for her clearly seemed tn be in frcnt of herself;

but when asked to place a doll in front of herself, she placed it facing

herself but on her left. Paraoxically, while her object-referent plzce-

ments were deteroined by the plane of her own body, her anomalous self-

referent placement was the only placement by any of the children whose

location was not determined by the front-back body plane. In view of

the multiple irregularities in this child's performance, we conclude that

neither her anomalous "in frcnt 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 41

of the 80 children to point to their Front and then to their back, and

then to explain the difference between front and back. P11 the &ildren

pointed to some appropriate location, including this girl, but she also

was one of only five children who could net or would not explain the diff-

erence. We believe that her performance was less nature than that of the

other children, although we are unwilling to say that performance such as

hers might be typicn1 for younger children until ye have collected further

data.

At yet anoth2r level, we suspect that tile very regularity that has so

impressed us in childran's performance on these tasks may be partly a man-

ifestation of egocentrism. lecall that egocentric resnondino implies not

only taking one's owe point of view but also an inability to coordinate

different perspectives with one another. lecall also that our tasks can

be seen as perceptual tasks as defined ahove, in that the child can respond

directly to cues nresent in the situation, 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 en able to move unhesitatingly from one set of cues
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to the other, as though it never occurred to them to ask, "Front (or back,

or side) from whose point of view?" They used the availatle 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 interpretation has any validity, we should not be surprised at

our failure to date to find age d.:fferences in patterns of resnonding,

since spatial egocentrism is characteristic until ln or 11 years of age,

according to the work of Piaeet and Inhelder, and siece all the children

in our studies have been between 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 shifts for older

girls than younger girls -- is, as we have said earlier, probably more a

reflection of a difference in social concepts than spatial concepts.

Following this line of reasoning, older children and adults might be

expected to shot) greater variation in th2ir placement patterns than have

the children tested so far. Or, recalling that our tasks lie somewhere

between perceptual and representational tasks, a more appropriate expecta-

tion might be that the actual placement patterns of older children and

adults might or might not be significantly more variable, since the same

perceptual cues are present to guide respondinr but that there should he

more hesitations, more questions, more st ements acknowledging the po-

tential conflict among the different sets of cues ueon which placements

might be based. Such comments or questions did nct occur with the children

in either the current or our previous study.

In summary, we think that we have uncovered still more evidence for

our belief that reliance on any sinele test of front-back 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 !moledge of frontt-ack, and that the concept is far more

complex and subtle trlan has been hitherto ID-.?lieved. We do think, though,

that we are beginning to puzzle out some of these complexities
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3. We independehtly rted each of the 15) irregular patterns on a scale

from I ("clearly indicates use oC face') to 4 (flclearly indicates absence

of use of face). Agreement 1:!as strongest in categories 1 and 4. Eighty

percent of the Eir' patterns scored as clearly reflecting the use of face

cues were rated '1' by both julges the remairing natterns were rated '1'

by one judge, '2' by the other. For the 2" patterns in category 4, there

was perfect agreement for 3r-: percent of the patt?rns, agracsment v!ithin one

scale point for 46 percent, and agreement within two scale points for the

rest.

Additional evidence of the general valiJity of inferences of use of

t!'.e face cue in these irregular patterns comes from the remarks of subjects



in this and a subsequent study with 3rd- and eth-araders. Several

children, when asked explicitly what they uere trying to accomplish Hth

their irregular Placements,' ,lere a;)le to express eiter the goal of

effecting a comvomise between face and kady cues, or of placing on the

basis of face cues alen-:.

4. A complicating feature here is the role of converaence-diyergence

of the head and hody of the placed doll. In thr.--!e of the four age X s x

cells, the percent of location shift is greater uen the head-body

alignment of the placed doll is converdent, but among younger girls, the

opposite is true. Ue had expected that the amount of shift would be

greater in the convergent condition because Ye have def'ned a shift as a

change that is responsive to a change in t:le head ori.9ntation of the

referent doll. :Then the b3-hody alignment of the Placed doll is also

divergent, the subject tw.:,1d 'e ahle to use not one but tio sets of

head-body cues simultaneously, with a Possible efftct, kqe helieved,

being some attenuation in t'le fre_guency of location shifts as currently

defined. We threfor, are unable to exelain this discrepant finding at

this time.

5. Of the total of 320 possthle Pairs of trials ircluded in this anal',sis

(30 subjects X four nairF of trials each), on 2r: trials, or 8.3 rY:r

cent of the total, the three placements constituted a regular nattern,

while the patterns or the remaining 44 trials (13.7%) verg irregular libe

those illustrated in Fig. 3. Strictly spaking, thesg 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 unambiguously br, assessed in every

case. Therefore, even though these trials renresented only 13.7 nercent

of the total, we re-tabulated the scores for the 27,7 renular trials

alone. The attrition caused by subjects' failure to uso regular pattyms

proved to be spread quite evenly across the eight ane by sx by alignment

cells (range of loss! 3-3 pairs). The scores in this tabulation showed

the same distribution as in the tabulation summarized in Table 4.

6. Recall thet on tho solf-roferent trials, every child nlaced

doll with the head-body alignment both convergent and divergent. .so in

the eight groups listed In Table G, every chI1 in every cell made

placements with koth convergent-alignment and diverrrw,t-alicnmont dolls.

The subjects, in ot:ler uords, are divider' in t:o2 same ,Aly as is shown in

Table 1.

7. We should note again that on th,e self-ref-rent trials, only orienta-

tion irregularities occurred, with the excention of th2 single kinder-

garten girl, %ihereas on the aject-referent tria.s both orientation and

location irregularities occurred. Thus if ve lefine an irregular pattern

in terms of locat4gn changes only, our prediction of greater regularity

on self-referent trials is confirmed. But when we made the imclied

control comparison between irregular patterns involving only orientation

changes, we found that the difference favoring the self-referent trials

was even greater. rn balance, then, our decision to tally all irregular

patterns regardless of w:-lether ney involvPd location changes or

orientation changes seems justified.
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Table 7. Object-Referent Trials: ean Number of Irrcr!ular Patterls

in each Trial clock as a Function of blignment of Placd 3c11 and

Testing Order.a

Head-Body Aligrmcnt of Placod Doll

Convergent Divergent
_

Trial Block

i 1 3 I 2 3

.10 25 .45 1.30 .35 55

(.22).(.45) (.70) (.7(711(.(.6G).(94)

Trial Plock

1Self-Refocent-

.
1st . (.60)

Object-rZeferent

2nd

Test 1

Crder

Object-Referent-
1st

, -Self-Referent

2nd

.45 ,15 .20 1.1n 11.n5 .75 .LJ

(.83) (.55)(.6 ) (.55) (1.171(1.23)(1.21)(1.23)

a-;umber of Ss representc.A in ea& cell = 2r numbr of trials

represente-E in each cell = 80; in each 3-trial block = CO

(2fi Ss X 3 trials). !lumbers in parentheses are std. devs.



Fig. 1. Object-Referent Condition: Combinations of Head-Body Alignments

of Referent 0o11 in Each of Four Different Orientations.

Shown are schematic representations of the referent doll, as seen from

above, with the out.e.- circle indicatino the body and the inner circle

indicating the head. Me open sides of the circles indicate

thus the open side ni the outer circle indicates the front (ventral side)

of the body; the open side of the inner circle indicates the front of the

head (the face). Theefore, in combination fl, the head and body of the

referent d_11 are ali9ned convergently. The subject, on ear::: trial, is

represented as facing the doll (the drawing shows only the subject's body).
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Fig. 2. Object-Referent Condition: Characteristic Placement Patterns

In:Icating Orientation of Bodies of ',rills.

'F', 'B', and 'S' indicate the locations of the placed doll for front,

behind ant; (be)side placements, respectively. 'R' = referent doll.

Altilouqh all the drawings depict th-, refe.ront doll acid the subject

facing in the same direction, the sumo Placement patterns occurred when

the body of the referent doll was turrc.d to eith'7r side nf or a. 'ay from

the subject. Side placements occurred en either side. t',1: drawini7s

indicate the location of the more frequent placements.

The same patterns appeared in the self-referent condition. To illustrate

these patterns, simply substitute 'subj2ct' (in same orientation as shown)

for the referent do'cl.
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Fig. 3. eiject-Referent Cendition: examples of placemont patterns

that differ from predominant patterns (W,X,Z).
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Fig. 4 Object-mforent condition: exampls of Pattern-Z v,ilacemants

that reflect use or af:,snnce of usa of facc, cue.
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