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’ ’ ABSTRACT

PERSPECTIVE-TAKING AND COGNITIVE DIEFERENTIATION - )
. N

Esther Riva Lefevre L .

»

o

Piaget has argued that 'thé ability to understand a situation

from multiple perspéctives indicates a differentiated mode of organ-—

' izing information about the world. Based on this argument, the pre-

seft study investigated the relationship between perspectilve-taking

ability and cognitive differentiation. Fifty subjects canbleted‘ a

multidimensional scaling task involving similarity judgmeﬁts of self

and significan others. Number of dimensions required to fit a -

Jperson's similarity judg;'r'\ents‘pr'ovided an index of his level of

differentiation. Perspective-taking was assessed using a spatial

. display of geometric objects. Subjects seYected from 24 pictures of °

&Y the display, that pict:ure'which most closely represented’ the point of:

view of the expegdme'nter. . The experimenter's view was 'cha.ng'éd on
each tridl. No relationship was found between either the frequency

or magnitude of a subject's errors on this task and the number of
e R1Y ) ’

dimensions (méanin@) which he used in organizing information about .

g f

his interversonal world. Findings suggest that tasks which assess
adult's ability to imagine different vistia}- perspectives may be con-
founding perspective-taking and perceptual-spatial skill. Possible

advantages of a more soclally-orlented approach to adult perspective-

taking were discussed. ' \
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" Introduction ) ¢ {

The eentr-al aim of this thesis is to explore, the relationship

L M43 1

etween perspective—taking skill and cognitlve differentiation ‘ . ’ /
erspective—taking refers to the ébility to conceptualize /a situation
from multiple points of‘ view. Cognitive diff‘erentiation is defined as
the number of meanings used in organizing information about the world.
In the introduction that follows, the theoretl al links between -
perspective-—taking and cognitive differentiation wili be elaborated.
The potential relevance of these constructs for adult psychopath;logy
will also be discussed., The methodological cons:l,derations involved in
assessing theseg variables wlll then be presented followed by a brief

description of the methoddlogy used in this stmd;v

s 4
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’Both Piaget (1950) and Werner (l§”8) f]ave f;)fq:mulated theories in '
which Eogni’tive development {s characterized t;y progressive increases in
the child's abiiity fo differentiate between various aspects of his
experience. 'Ihg thild's mode of st;’uctgring his experience is said to
evolvé from one in which he views the world as an "undifferentiated
absolute;' (Piaget, 1930/1966, p. 128) to one’in which he sees the world
in increasingly dif‘ferentiat‘:ed.‘ter'ms. In Werner's (1957) words devélop-'
"ment "proceeds from a state of relativg globality and lack of. ‘differ-
entiation to a state of ihcreasing djifferentiation, articulation, and
hierarchic organization" (p. 126). ‘

" Piaget has proposed that differentiation begins with the child's
ability to distingyish self from nonself. Step one involves the d;.s—
tinction petween one's own body and the external world. By the age of

é years the cﬁild is well aware of having a physical existence separate
fram that of the people and objects around him. He has, hov.;Jever, yet to

develop a sense of himself as a distinct psychological entity. This,

then, is’ the éecond step in the child's growing.differentiation of self
from nonself. This abllity to differentiate his psychological sélf fram
the external worid entalls three basic components.. The child must grow
" to realize that his cognitive and emotionail .experiences exist not as

part but apart from the physical world; that other people do not have

direct access to his own thoughts and feelings, 'nor do they necessarily
share these’same psychological experilences; and tﬁat even his percep-

. tlons of the physiéal world are highly subjective phenomena.

Piaget has used the term 'egocentrisrri' to refer to the lack of

differentiation which .is charactgristic of the young child's mode of

St - - -
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" these psychological nhenomena are believed to have materia.l exlstence
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thought. According to Pilaget (1930/1966), "the whole structure of the

™

child's idea of reality rests on a primitive lack of differentiation

" between tHe self and the e)étemal world" (p. 284). For example, sthe
. v I F] “

child's fallure to distinguish his internal psychological experiences
from the external world renders him unable to avpreciate the difference
between psycholdgical and physical causa_lity (Piaget, 1930/1966)'. /Inc
other words, the child's egocentrism leads him to confuse those events
which can be produced by human thought and action with those deter-- 7
mined by natural law. It is thils confusion which underlies the magical
thinking'” of the child — that is, his belief t’hat merely thinking eboot

>

or wishing for something will cause it to oceur., .
The child's confusion between self and the ext'emal world also

underlies his tendency to endow inahiinate objects with psychological

properties and psychological phenomena with om'/sic properties (Piaget,

1926/1959). This egocentrism results in the bellef that inanimate

objects possess thoughts, motives and feelings at the same time that

*

and be capable of physical force. .
_The child's egocentrismy prevents’ him as well, from understanding
situations from varying points of view (Piaget, 1926/1959, %%1/1999)
Only with the growing awareness of his own subjéctivity d<7é the child
begin to realize that ‘in any glven us:Ltuation a nmltipqid}mf possible

views (perspectives) exist. Until this awareness is developed, his

ability to understand points of. view other than his own fperspective-

taking) is necessarily <limited. This makes it difficult to form a .

ocirmr'eﬁens‘ive notion of rea_lity, sinece an accurate understanding of the

4 »
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world .\req~uires, that one be ca;.Jable of differentiating and co-ordinating
the numerous perspectives inherent in any situyation (Piaget and
Inhelder, 1956). i

The restricted capaoi'ty to assume multiple points of view has
been presénted as one manifestation of a general inai)ility to 'decenter'
- tnat isy, to shift attention from one aspect of an ooject or situation

to another while 'at the same time co—ordinating and integrating inform-

- ation from both sources (Piaget, 1950). This 1nability to decen‘er is

Y
ref)lected as well, in fallure to understand’ that a person can have more

" than bne role that a word can have more than e meaning, or that size

involves more than a single physical dimension (Piaget, 1950).
Diff‘iculty in understanding situations f'rom varving points of view can
athus be regarded as one indication of a typically nondif‘ferentiated mode
of organizing informatjen about the world (Piaget, 1950). v
To sL;lTnlarize, it is central to Plaget's theory that cognitive
« development Dinvolves an increasing differentiation between self and.non-
self. As the person develops a distinct sense of self, his ability to
organize his.world in more differentiated terms also increases. This
increasing cognitive differentiation is‘r‘eflected “in part, oy the
growing ability to understand situations from multiple points of view.
This thesis was designed to tecst the propoSal that perspective-
taking skill represents a person's level of cognitive differentiation,
def'ined in terms of‘ the number of meanings which he uses to organize,
information about the’ warld. If the ability to assume multiple per-
,3of a djfferentiated mode of processing inforzn—

ation, then a persorf who organizes information about his interpersonal

spectives'id indicative

rd
v
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world in tenns of a relatively large number of meanings (high cogni‘ti\fe
differéntiation) would be expected to exhibit high accuracy of perform-
ance on a perspective-taking task.‘“ Conversely, a i‘)erson who' uses | -
relatively few meanings .(low cognitive c‘iif‘fer'entiatfon) would be |
expected to have difficulty in acecurately concep.tualizing a situation
from var'lving points of view. . N
This attempt to elucidate perspective~takifig in terms of
inf‘onnat':ion—processmg is in comras‘c' to the multitude bf studies con-
cermed with delineating normative develcrmental (age—related) trends
.

(see Shantz, 1975 for a. review of research. in this ar'ea) These

studies have focused primarily on bevealing g:oun differences among
»

‘children of various ages with a relative lack of emphasis on individual

differences. Those “individual differenees ’found to exist among child-
reh of the same age have frequently been interpreted as simply reflect-
ing variation’in the rate at which developme'nta; changes take place
(Dodwell, 1963; Flavell, Botkin, Fry, Wright, and Jarvis, 1968; Piaget
and Inhelder, 1956). The assumption has apparently been that de;pite
theee dj;f'{‘erences »in rate, all individuals will eventuglly reach the
same asymptotic level. - In otherms, by adultheod all persons will
necessarily have attained the same endpoint with regard to dif‘f‘eren—
tia.gion and, thefefore, perspective—taking skill. In contrast to this
assumptian, the present study will examine the proposal that individual
differences in perspective—ﬁakfng skill persist even in adnlthood —
differences which‘\reflect varying 1evels of cognitive dif‘fer'entiation

and not just variation in developmental rate.

This thesis will address itself to the study of cognitive

B o
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procésses in normal aduits. However, confirmation of a relationship

between perépectiv:e-taking (egocentrism) and cogzqiti{re diffelyantiation
could have important implicatlons for an understanding of péychp—-

pathology . .

First, consider Piaget's* (1930/1966) provosal that the child's
lack of dif‘ferentiatio;v bétween ’self‘ and nonself shapes his ideas about
reality. ' Extrapolating from thie model, an adult who has failed to
develop clear boundaries between himself" and the extermal world might be
expected to maintain notions about the world typically cha.tacteristic of
children at a sffmilar level. In general terms, a level of differentia-
tion which is develoobmentally out of keeping with a verson's chrono-
logical age should be reflected in an anachronistic or 'abnormal' View
of the world (Anthony, 1956; Elkind, 1976; Sullivan, Grant, and Grant, |
1957). | | | |

Bearing this idea in mind, it is interesting to note the’ numerous
similarities between clinically-evidenced aspects of psSychosis in adults
and normal, developmental a.spects,of‘ the child's mode of thought. For
example; the psychotie » llke the child, often confuses intermal psycho-
logical /phenomena with the external physical world. This confusion
eould reflect a f‘undan1enta1 lack of dif‘fer'enti;tion between self and
nonself (Elkj_nd 1970; Lidz 1973; Sullivgn et al, 1957; Werner, 1957).

Piaget has himself noted the basic similarity between the child's
and the psychotic s frequent belief that other pecple have direct access
to their :Intemal psychological world. In Piaget's (1926/1959) terms,
children "are perpetually under the ixrpression that people can read

their thoughts, and 1n extreme cases, can steal their thoughts away .

e

-
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The same pheromenon is undoubtedly to be -found in Dementia Prascox

. r

’

ar}d other pathological-cases" (p. 101).
Piaget has also drawn attention to th_e parallel*between the
child's and the psychotic's style of organizing and interpreting inform-
atio'n_'about the world. He states that the.child's mode ‘of processing-

information has "thegchar'acter' of éubjectiz/e and even nathological

'int_erpretatiohs"' (Piaget, 1926/1959, v. 150). For example, the child's

egbcentric tendency towards regarding his own point of view as absolute

means that he "makes no attempt to find the intrinsic relations existing'

between things -.... By the mere fact &f not being considered in their

internal relations ... things are conglomerated into a confused whole ...

°

or else considered one by one in a fragmentary manner devoid of syn-
thesis" (Piaget, 1928/1965, p'. 220). Thils egocentric belief in the
absolute validity of his own viewpoint also leads the child to be con-
tinually distorting néw experiences in accordance with a single per-
spective. The similarities between the child's mode of organizing
information about his world and typlcal, clinical descriptions oI‘ cog—
nitive functioning in the adult psychotic are readiiy anparent: Whether
these surface similarities reflect similar underlying orocesses remains
to be derronstrated '

Piaget s notion of egocentrism may also have relevance for
socippathy , particulerly the sociopath's frequentiy/ inferred lack of
anxiety when lying. To return for a moment to the child, Pi'aget.(1932/
1968) has suggested that the child's propensity towards egocentric dis-
tortion is reflected in his tendency to v'erb'allyv alter or misrepresent

his experiences. Although the child's-egocentrism makes him unaware’
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tiqat he is distorting, at the same time the inaccuracies inherent in his
verbal accounts make him appear to be purposely l[ying c;r attempting to
deceive h\lhis listeners (Piraget » 1932/1968). It may be thét' the socio-
path, in a fashion simllar to t;hat of the child, is also‘led b;} the

.

ohenomenon of egocentrism to momentarily believe his ‘ovm verbal distor-
tions. Ifanxiety over lying can be assgx\ned to arisle because of a per-
ceived discrepancy between the ind:gvidual's words and his experience,
then the sociopath would be expected to have nc; cause for aﬁiety. .
According to Piaget (1951/1962) the child's egocentrig ”conf‘usipn
between selhf and nonself results in his being’ highly influenced by the
ideas of other people, as well as in his being pr:one to imitate their
actions. This tendency to confound self with ndnself could, 1ikewi§e,
\under'lie the extreme suggestibility characteristic of certain adult
personality disorders. For examle, Anthony (1956) has proposed that
the failure to di*ff‘erwentiatg self /from nonself may lead to "pseudo-
personalities, with chameleon-like responses t:o the envirocnment" (p. 22).
Deutsch (1942) has used the term 'as—-if" personality to describe a ty.pe
of disorder characterized by a high degree of suggestibility and a
primarily imitative mode of relating to other people, coupled with an
j_nabil:tty to appreciate interpérsonai situatiops fram another‘peﬁson's;
perspective. ,
Limited perspe‘ctive-—taking has, in itself, been linked to adu}t
pss.lchopathology.- For example, both Cameron (1944/1964) and Sullivan -
(1944/1964) havAe attributed the frequently incomprehensible nafure of
the schizophrenic's spéech to fallure to acknowledge differences bétween

his own perspective gnd that of his listener. Similarly, antisocial

et ety A 2+ s o



-0 -

-

behaviour has, in the case of both the sociopath (Gough, 1948) and the
delinquent (Chandler, 1972, 1973), been ascribed to failure‘to consider

the implications of-one's own actions from the perspective of another

" person.

In summary, the concept of»ggocentrism has frequen;ly been
invoked to ‘explain adult\psychopathology within a cognitive—developmental
framework. While these theories have focused orimarily on differentia-
tion of self from nonself, the process of differentiation has, in more
general terms, also been discussed wlth reference to psychopathology.
Confirmation of a relationship between egocentrism (perspeétive—taking)'

and cognitive differentiation could provide a more comprehensive and

_ integrative. aporoach to this area.

The theoretical links betweén perspective—takiné~and cognitive
differentiation have been explored. In addition, the potential rele-
vance of these constructé for adult psychopathology has been noted.

This thesi§ wlll now turn to an examination of the methodological con-
siderations involved 1n assessing individual differencgs in perspective-
taking ability and cognitive differentiation. o

!

Methodological Considerations

Thefe are a number of tests availabie.to assess pergpeé;ive—
taking skill. These can be divided into three categories; those which
measure the ability to understaqq‘(l) what another person is seeing
(perceptual or spatial), (2) how another is feeling (affegtive), and
(3) what another is thinking (cognitive). A perceptual task was used
in the present study because it had the advantage of a nonverbal mode

of response. That the subject need not verbalize his response reduces

‘' .

N
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the Dossibfility° of confounding perspectivé—taking with verbal skill
('Fef‘f‘er' »19'59- Feffer and Gourevitch, 1960; Wolfe, X963). Of course,
to perform successf‘ullv the person must have acquired the minimum level
of verbal skill necessary to under'stand the task instructions.

The next methodological consideration was to choose a’'task which

would gendpate sufficient individual variation in performance so as to
engble jAdividual differences to be revealed. ~Although a variety of
percepfual measures exist, they all bear a basic resemblance to the ', oo
—meilntains" '}Jrocedur'e originally devised by Piaget and\InHelder

The subject 1s seated in front of a minietture lé}\dscape confu’
aining three artificia.l mountajns He is then asked to select, from
a set of pictures, the visual image that %uld be seen by another
observer seated at a different position around -the dlsplay. Alternately,
he may be presented w:ith a set of geogr:aphical formations, identical to
those in the original landscape, and asked to reconstruct the view that
would be seen from a given position. O:?', he may be présented wlth a -
second landscape, ider}tical to the standard, and asked to ;11'91@.‘1?. it so
as to arrive at a desiéiated view. .

' The difficulty of this test has been shown™ to vary depending

upon both the\ nature of the display (number, compiexity, and spatial
arrangement of stimulus-objects) and the required mode of response (see
Shantz, 1975 for a review of factors which affect nerformance). For
exemple, the use of a "selection' as opposed to 'reconstruction' (Hoy,
1974; Piaget and Inhelder, 1956) or 'rotation' (Borke, 1975; Fishbein, :

Lewls, and Keiffer, 1972) format has been shown to Increase task

difficulty. A 'selection' task with abstract stimull and symmetrical
. \

v

PR UR
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a ceiling ef‘fect which could mask individual differences among Dersﬁs
with I‘ela’cively high levels of r)erspecti{;e—ta'king skill.

Poor perforfance on perceptual tasks has typically been attri-
buted to eog;nitive difficulty in shifting (decentering) from one's own
to alternate viewnoints. This voor verformancé could, however, also be
reflecting ﬁinited visual-spatial skill. An additional aim of t]'lis
stﬁd,y was t;c; examine the potential relationship between perspective-
ta}dng and' visual-spatial skill.

Spatial ability has often been assessed -through performance on
the Block Design and Object Assembly subtests of the Wechsler Adult
Intelligerﬁe Scale (Zimmerman, Woo-Sam, and Glasser, 1973). The
subject's task on Block Design 1s to ar:range a set of red-and-white
plastie blocks so that the pattern formed by their surfaces matches

that in a pictured -desig;n. This reguires that the subject correctly .

~

orient and position each block relative to himself, as well as to one
anot;her. Each design must be completed within a specified period of
time, with additional points being assigned for speedy performance.
This tesi: has generally been shown to be af reliable measure of an.
individual's ability to solve problems of a visual-spatial nature (see
Zimmerman et al, 1973 for a review of research in this area).

‘ The subject's task on Object Assembly i1s to assemble a set of
cardboard pieces (similar to those in a 'jig-saw puzzle' but without
the pattem) so that they form e familiar object, such as.a hand.

Performance is timed, as in the Block Design task. While the Object

. Assembly subtest is a less reliable measure than Block Design, it too

display was used in the present study so as t,o reduce the possibility of

3
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provides a good indication of a person's ability to analyze, organize
and i.ntegr:ate spatial relationships (Zimmerman et al, 1973). )

+ The ﬁe\)ct methodological prpblem concerned an appropriate roneans /
of assessing an individual's level of cognitive 'di.f‘f‘er'entiation, defined
ir; terms of the number of meampgs used to process information abg)ut his
(interpersonal) world. Sincéhe’central focus of this thesis’is on
individual differ'ences; a pmc;\ ure was required that would allow each
per'sonat;o organize information according to whatever and ?vith as many
meanings he might choose. Questionﬁaire pmcedurfes have typically -been
used to examine an mdividuél's perceptions of other people. This tech-

nique, although relatively easy to administer, has tl:le disadvantage of

‘as}cing subjects to respond with reference to a preselected set of

meanings. These meanings may or may not correspond to those which the

‘individual uses outside o the testing situation.

Kelly's (1955) Role Construct Repertory Test has also been used
to look at the way in which an individual gives: meaning to his.inter-
personal envirorment. 'However, there is some reservation regarding the
use of this test to assess 1r1div\idual Jevels of dif‘f.‘erentiat;ion. This
procedure runs the&"risk of overestimating the number of meanings
typically used. To begin with, each person is specif‘ically instructed
to think of a way in which two stimuli are similar to one another and
dif:ferent from a third. The person is thus forced to make a distinction
which he might riot otherwise make. There is also a potential /nf‘ficulty
in that the number of constructs derived from a relatively small ,

R

number of com'oarisons is sufficiently high, relative to the number of
N e 4

measures taken, to introduce Dr'oblems of reliability..

. ACw ey s

e o .
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, make his ,judéments on the basis of fwhatever meanings he might choose.
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Christign (1976) has argued that the technique of multidimensional
.7 | S
‘scalingx (MDS) provides a suitable means of \as‘sessing an individual's
level bf cognitive differentiétion. Unlike the questionnaire procedure,

this téchnique h'as the advantage of Allowing each persén the freedom to . o

Fgrthermore, in comparison‘ to Kelly's techniéue, MDS does not r'equir;e
that the person verballze, or ever; be aware of, the meani‘ngs used.

The testiné procedure used by Christial‘q (1976) can be summarized
briefly as follows: the\ subject is vresented with a 1ist of stimulus-
pefsons and is asked to comare these stimuli; two at a time, on the

basis of how simllar or different he feels they are to one another.

The degree of similarity-dissimilarity is indicated for each pair by

having the subject assign a numerical rating along a 9-point scale

_extending from Very Similar (1) to Very Dissimilar (9). These .

similarity ratings are then analyzed using the statistical technique of
multidjn)ensional scaling.
The purpose of MDS 1is to represent the degree of ‘psychological

dissimilarity perceived among stimuli as the physical distances between

points in a k dimensional (Fuclidean) space. In other words, this .

model treats the person's dissimllarity judgments as distances between

. points in space and attempts to adjust these interpoint distances so as :

to approximate, as closely as possible, the subject's actual dis-
similarity ratings. The exact location of each point (stimulus) in

space is defined by its co-ordinate values on each of these k dimen-

sions.

Al

There are at present a large number of algorithms avallable for
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pei"fomj_fg multidimensional sc:iling. While these models all assume Some
relationéhip between the psychol_ogical concept of dissimilarity and' the
mathematriical coﬁéept of distance, the exact nature o\f this relationship
varies ajicross algorithms. .

The early metric approaches to MDS (Torgerson, 1952, 1958)
assumed/ a-linear or one-te=one relationshiv between dissimilarity and
distance. However, the strictness of this assumption limited the
model's applicability and resulted in its being largely abandoned in
favour of more widely aoplicable normmetric algorithms (Shephard, 1962a,
1962b; Kruskal, 196la, 196%). These normetric models make consider-
ably less stringent assumptions regarding the relationship between dis-

' .
similarq.ty anci~ distance. They assume th_:Ls relationship to be -
/

'monotonic'; in other words, that jzﬁ/e rank-ordering of dissimilarity
juégments corresponds to the rarﬂc-order:mg‘ of distances between points

i

($timli) in space.

/ 5 Although the normetric algorithms have the advantage of wider

A}

applicability, thej_r?mre lenient underlying assumptions also entall

; certain disadvantages. First, these models cannot estimate the loca-

tion of points (stimuli) in space as efficiently or as precisely as the

metric approach. This criticism is particularly relevant when analyzing

data from single subjects since the error of estimates is typically

hiéher here than for group data. Second, these ridrinetric algorithms do

not allow the experimenter to perform statistical tests with regard to
specific hypotheses. For example, it becomes impossible to carry out
any statistical declsions regarding the number of dimensions most

appropriate for representing a set of dissimilarity data.

I3
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. 4 A type of MDS which is intermediate to the metric and normetric
models in the strictness of its assumptions is that of Ramsay (l9”>7,
1978). This approa'.?:h assurﬁes a mildly nonlinear relationship between
dissimilarity and distance and uses an 1terative procedure, known as

»  'maximum likelihood estimation', to maximize the degree of fit between
the dilssimilarity data and the location of polnts (stimuli) in space.

The specific quantity which thls technique attempts to maximize is
referred to as the 'log likelihc')od fﬁnction' (log L).

MDS thbvugh maxim@iamenhood estimation affords a number of -
- important advantages in c@_gga.rison to nonmetyic models . First it
estimates the location of points 1in space with greater efficiency.

» (Ramsay, 1977, 1978). As noted previously, this facto;‘ becomes par—
ticularly important when analyzir}g data from single subjects. Second,
this a.lgorith‘m allows the experimenter to perform statistical tests
with regard to a number of hypotheses. Faoremost among these, for
purposes of the present study, is that of testing whether; a set of

dissimilarity judgments can best be represented by a (Euclidean) space

words, this approach provides a precise statistical rule for assessing

o

of k dimensions as opposed to one of k - 1 dimensionality. In other ?
H

the maximum number of MDS dimensions required to reoresent a set of
dissimilarity data. In view of these two advantages, Ramsay's tech- -

nique of MDS through maximum likelihood estimation was chosen to

determine the number of dimensions most likely to best represent an
. AN

(’ individual's similarity judgments. g i , ’
l Using this technioue Christian (1976) has demonstrated sub—- '

stantial individual differences in the nunber of‘ dimensions (meanin@)
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which ‘adults use in organizing their interpersonal world. He has,

further, argued that this individua.l' variation reflects varying degrees

of cognitive differentiation. This variation could, however, also be
P

reflecting varying levels of intelligence. A potential weakness, then,

in Christian's argument that dimensionality'reflects degree of differen-

tiation is that levels of intelligenice was not assessed. A final goal of

the present étudy is to explore the possible relationship between dimen-
sionality (gumber of meanings) and IQ.

A short form of intelligence test often used consisté of the
Vocabulary and Block Design subtests of the Wechsler Adult Intellige\nce
Scale (Zimmerman et al, 1973). The sum of an individual's scaled scores
on these two subtests has been shown to be an excellent predictor of
fulli-scale IQ,l with correlations between these measures varying between
.91 (Silverstein, 1970b) and .92 (Maxwell, 1957). Estimated IQ scores,
derived from this sum, can be obtained from the table provided, by
Silverstein (1970a). In addition, scaled scores on the Vocabulary sub-
test provide a means ofIl examining the. potential relationship between
number of dimensions (meanings) and level of verbal skill.

Sumery

The primary goal of, this thesis was to test the proposal that
perspective-taking ability reflects level of cognitive differentiation.
'Ihis research derlves from Piaget's theory of cognitive develooment, in

which the ability to understand a situation f‘rom multiple viewpoints

o

- Pull-scale IQ is the intelligence quotient that would be derived

" from administration of all 10 subtests on the Wechsler Adult Intelligence

- Scale.

4,
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intelligence.
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(pe{g}ective—taldng Qability) is pz‘*esented as oné facet of a more general
capacity for organizing information ‘about the ;vorld in a differentiated

Level of cognitive differentiation was defined in terms of (the_
number of meanings used. to organize information about self and others.
The ability to imagine a situation from different points ofaview was
assessed using a percept:uz:l Derspective*taking tas%f (PPT).

It was hypothesized that number of dimensions (meanings) would be
negatively correl(ated with error scores on the PI;'I‘ Subjects who used
a lar'ge number of meanings in making their similaritv Judgment:s should

have little dif‘ficultv magmjng a spatial display from multiple points

~of view., Conversely, a small number of meanings should be r'eflected in

poor performance on the P .
A second pu:rposg' { this study was to explore the relati%)nship
between perspective-t and visualﬁ—spa}:ial skill. Poo:; Der'f‘r'mance
on perceptual tasks has: typically bet\en attributed to cognitive' ffi-
culty in decentering. This poor pérfor;nance could, ho‘wever, also be ‘
reflecting limited visual-spatial skill.
The. nresent research was also designed to determine whether‘ -

individual differences in dmensionality could be at;tributed to diff'er—

- ences in IQ. Christigf (1976) has argued that number of dimensions

\

) / bl '
reflects degree o ﬁcognitive differentiation.c Individual variation in

dimensionality co \ 'd, however, also be due to varying levels of

<o

\a

©



. median level of university was 2.6 yeérs. Subjects' ages ranged from

" test was adapted from that or'iginally employed by . Christian (1976). .,

felt best fit these descriptions. In this way, participants (vere

" . allowed the freedom to generate theif own individual lists of

[ ] -
¥ \_J 3
) - ,
Method
Sub!] ects N ”
' ! e

Fifty per'sons (25 male, 25 female) nar-tlcipated in the present
~~etudy on a voluntary basis with no mox;tary reward. Particioants were
English—epeaking and had been educated in ‘either Canada or the United
States, At the tiJ;e of the study, all were univer‘eity stu.dents; forty-

three at the undergraduate level and seven at the graduate level. The

. s .~ . .
19 to 34, with & median of 21.9 years. ‘ o

Procedure
. 'I‘eeting was done on an individual basis and i’equired a total

time of anoroximately three hours per subject. Each subject was admin—

A

' istered in order of presentation, (1) a test involving similarity

_ Judgnents of self 'and significant others, (2) a perceptual perspective-
taking task (PPT), a.nd (3) the Voecabulary, Block Design, and Object :
Assembly subtests of - the Wechsler Adult Intelligence Sca.le (WAIS). | ‘

These measurement tools will be described in the order outlined above. .

Self and Sig;nificant Others (Multidjmensional Scalég) This

Each sSubject was presented with 14 descriptive statements and’ asked

to select fr'om among the pecple he knew those individuals whom he
L S

v
¢ =)
‘ ‘ i ‘
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significant others. This procedure also ensuré'd that all subjects con-

‘sidered an equally broad range of §tinmlus—persons., Included in this

list, as a fifteenth stimulus-person, was the word self.

The 14 ;iescriptive statementg were chosen from among those pre-
vio‘usly used by Christian (1976) and originally a&pted from Kelly's
(1955) Role Construct Repertory Test. The instructions to subjects, angd
list of self and significant others, were as follows:

Please refer to the descriptions of different persons listed f)elow,
and select from among the people you know the person who best fits '

each descrip{}on. Please do not repeat any names. If a person has

| already been listed, just make a second choice. -

@ 1. Your mother (or stepmother). . \\

{
i

2. Your father & or stepfather). {
3. Ydur brother (or a boy neartst your own age who wgs most like a
brother to you). '
4. Your sistef (or a gj_r‘l‘nearest your own age who was most like a
sis}:er to you).
5. Your wife (or husband) or your girlfriend ior boyfriend). If
" this does not apply, a person you might, 1ike to be yc;ur
_’ _girlfriend or boyfriend. . . c
6.  The person you would most like to be like. ‘ -
;’?. A verson of the same sex as yourself who you once thought was a
good friend but who .strongly disanpointed you later. ‘ ,‘
8. \A person known to you personally with whom you would be Jnost

willing to talk over your personal feelings.

9. A pérson you know who for some reason appears to dis],&e you.

o«
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10. A person vou would most llke to help ér for whom you feel

sympathy .
11. A person with whofn you feel very uncoqurtable.

12. A verson of the opposite sex to yourself who you once thought

was a good friend but who stroﬁgly disappointed.ygu later.
13.' The warmest person you Jnow .
14. A verson you trust the most. .

15. Yourself.

Once this list was completed, the subject was presented with the

following set of written instructions:

These descriptions have been provided for no other r'eason than
to ensure that every participant in this study considered an

equally broad range of persons in generating their own list of
persons. I am now going to present vou with a whdle series of
persons téken two at a time from your li‘st. For each of these
pairs your tasic is to 'dgcide'- how similar or different these two
people are and then to indicate your deéision using the nine-

point scale in front of you. For instance, if you decided that

these two pesple had nothing in common ‘then you would indicate

_this by using a 9 on the scale (or Very Different). If, on the
other han?i_, you felt these two 'people.wer'e very much qlike ‘then

use a;1 from the scale (or Very Sjmilar). _The scale is provided

to allow you "to indicate the degree of similari’cy—dissimilarity
you feel exists between 'cwo persons, 50 please try to use the
full range of the scale in making vour judgments. So, if you

felt that two persons had as many similarities as differences

I

v
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then use a 5; if they are different but not too Bifferent, use
a-6 or 7; if they are similar but not very similar then use &
4 or 3. Remember, there are no rig,hﬁ or wrong answers; what
matters 1s that you indicate what you feel, for whatever reason,
is the degree of similarity between each pair of persons. Do
you have any questions? (Christian, 1976 0. 27)

At this point, any questions related to these instructions were
answered. The names on the supject‘s 1list were then read aloud, two
at a time, by the experimenter. For each pair of stimulus—nersoﬁs the

subject: was asked to indicate, on a 9-point scale ranging from Very

Similar (1) to Very Different (9), the degree to which -he ‘felt those two

_Andividuals to be similar or different from one another. Each of these

n (n-1) combinations was presented once in the initial order (a,b) and
once in reverselor'der (b,a), for a total of 210 judgments (see .
Appendix 1 for a copy of the matrix used to record a subjec’t's
similarity judgments). .
The procedure used in this study differed from that of Christian
(1976)‘ ip'two ways: (1) the 1list of stimulus-persons was limited t.q
self and only 14, in comparison to 17, other individuals, and (2) each

person was compared to every other person ‘two times, as opposed to only

once. This resulted in an increase in the total number of. comparisons

“from 153 to 210. The purpose of repeating each set of's:lmila.fity

Judgments was to provide for greater reliability in the datd obtained.

A reduced nunber of stimulus-persons provided a reasonable 1limit on the

¥ humber of si.milarity Judgments required of each subject and limited the

possibllity that subject; fatigue might over'ride potential galns in




reliability.

Perceptual Perspective-Taking. This measure was administered

‘wit'hin one week of th:e subject having complet\ed his sinhlarity ratings
of self and significant others. The subject was seated in front of a
spatial display and asked to select, from a set of 24 phot;)graphs, the
image that would be seen from each of 12 visual perspectives. A more
detailed description of this task follows. |
The spatial disolay, adapted from Eliot and Dayton (1976a, 1976b),
consisted of five, geometrically-shaped, wooden blocks arranged upon a
circular board, 33 inches (.84 m) in diameter (see Appendix 2 for photo:-
graphs (ﬁ‘ the display as viewed from four: visual perspectives). The
board was cut from l/Ulinch (.64 cm) masonite and was painted flat
black. Attached to its outer edge was a cir:cular rim, 3 inches : (7.62 cm)
 wide. This outer riLm was also cut from 1/U inch (.64 cm) masonite but
( was painted flat white, with 12 black /Ll inch-wide lines marked at 30
degree 452 rad) intervals. A wooden table , 27 inches (.69 m) in
height supported the board. |
A cardboard template was used tc; position t_h:e blocks in the
display.. The temmlate was temporarlly affixed to the board's surface
prior to testing and was Yemoved once the stimulus'—objects had been

properly positioned. The blocks were arranged s0 as .to correspond to

the five points of a pentagon, with each block belng placed approximately -

7 inches (17.78 cm) from the board's center.
’ . The f“lve geometric shapes used were a square, rectangle, )

cylinder, pyramid, and wedge, chosen so as to be clearly distinguishable

i
|
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from one another. Each wooden block was painted flat white so as to

. provide a maximum degree of contrast against theblack surface of the

.

board.
Twelve black-and-white photographs were taken at 30 degree . \

(.52 rad) intervals around the display, keeping constant such factors \

. as camera distance, center of focus, altitude, and lighting. These - ‘

intervals corresponded to the 12 positions marked by black lines aroundr. ‘
the*outer rim of the board.

Each phdtograph was printed twice; once with the neggtive 'face—.
side-;up' and once with the negative 'flipped-over' (as with a slide
inserted backwards into a projector). This procedure yielded an
additional 12 photographs, identical to the actual views Sf the display

except that ’CY/]e relative positioning of objects was reversed from

right-to-left and vice-versa (see Appendix 3 for examples of these
photographs). These 'flip-side’ or ~'z'rLirr~or'-ir(nage' vhotographs were
/included 50 as to increasel the potential for error a{ld, thus, for
individual differences.

The subject was prevented frém viewing the display from ’per\- _

spectives other than the one used to complete the task. This was

done by having the subject look at the floor while being led
into the testing rooam. The subject was then seated at a distance of
45 inches (1.14 m) from the front of the board and asked to maintain
the same visual perspective throughout. Next, the experimenter
presented the following set of verbal instr'uctions/:

You-have in front of you a circular board with five geometric

shapes. I will be standing at varlous positions around the

. -_‘ - - LR .*'”' '
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board, the exact position being marked by these black lines

around its outer edge. For each position that I.stand at, I

want you to look through a series of photographs amd find - )

the one that shows what I see from where I am. You may look
through these photographs as many times, .ln anv order, and

for .as long as you like. All I aék is that you dqo not get -
up from or move  around in your chair and that you keep the
photographs fac‘e up without changing their orientation. |

Are there any questions?

Any questions related to these instructions were then answered,
following, which the subject was presented with the set of 24 photo-
graphs. At this ~poin’E, the‘experjmenter' moved to the first of 12
posi’tions around the board and asked the subject to "find the photo-
graph that shows what the board looks like to me from this positiqn."

At the same time, é. red cardboard ar-r\ow was placed on the black line

marking that positi

along the outside of the board. The subject was
given unlimited. t to respond. The same procedure was repeated for
each of the re ng 11 positions, including the subject's own'.2
The order in which the positions were presented had been haphazardly
determined frior to the start of testing and was constant for all 50

subjects.

’Mis latter trial was included to ensur® that each subject
could accurately identify his or her own visual perspective. Since all
subjects were able to do so, this trial was omitted from the data
analysis. Results for thils study, to be presented in the next section,
are based upon only those 11 trials where the subject was asked to
select the visual image corresoonding to a perspective other than his

7
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Once the subject's cholce of view had been recorded, all 24

- photographs were reshuffled for use on the next trjal. Consequently,

the order in which these photographs were examined varied in haphazard

* fashion from trial to trial both for different subjects and for any

given individual.

Upon completion of the task, the subject was questioned as to
his understanding of what he hagd been asked to do. In addition, he was
asked to explain what strategy, if any, he had used in making his ch(?ice
of -view. ‘

Wechsler Adult Intelligence Scale. WAIS subtests were presented

in the same session as the) perspective~taking task. Order of presenta-
tion was as follows: Vocabulary', Block Desigﬁ, and Object Assembly.
Each task was Iadministered in accordance witﬁ the standard set of
instructions given by Wechsler (1955).

Data Analysis )

Similarity Judgments. Ramsay's (1978) 'MLMDS2' program for

multidimensional scali:{g by maximum 1lkelihood 'estimation was used to _‘

analyze a subject's jimilarit;y Judgments of self and significant
others. This program was executed on a CDC Cyber 172 computer system.

The iterative procedure was stopped and the log likelihood value
retained when the largest relative change in anv co-ordinate value was .
lO-3 . The maximum number of iterations required to ’reach this 'con- .
vergence criterion' varied considerably, depending upon both the subject
and number of dimensions being used.to fit his data. However, the

majority of solutions required no more than a few hundred iterations.

"Testing Dimensionality. 'The critical question with regard to an

L
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individual's similarity judgments was whether a k dimensional solution
provided a significantly better fit to the data than did a solution of
k - 1 dimensions. With respect to this decision, Ramsay (1977)' has
shown that '"the criterion X° = -2(log L1~ log Lk), where L, 1s the

*  log likelihood for a fit in k dimensions, has an asymptotic chl square
distribution with n — k degrees of freedom" (p. 255), where n is the
number of points (stimuli) being fit. An appropfiate statistical test
Afor' whethgr a set of dissimilarity data is better approximated by a
solution of k, as opposed to k -~ 1, dimensions can,‘ therefore, be pro-

A

vided by examining whether the quantity -2(log L, , — log Lk) has a
significant chi squére value for n - k degrees of freedom. )
Based on the results of hls Monte Carlo study, Ramsay (1978) haé
proposed that when the dissimilarity data for 15 stimull are analyzed
for\ a single subject, the use of twice the normal chi square testing-
criterion is needed to provide a safe upper limit on the number of

rejection errors. Therefore, the present study employed a stopping

rule which required that the quantity -2(log Leq- log Lk) be greater j\ ;

than twice the normal chi square crit;er-ion—-‘value for n - k degrees of

1

fréedom, in order for a k dimensional solution to be retained. (See
Appendix 4 for a sumary of critical values used in this study).

.~ Perspective-Taking. The scoring procedure for performance on the

PPT ‘was based upon a subject's choice of photograph for each of the 11

test trials. The phbtogr'aph chosen could be identical to the view of
" (1) the experimenter)(correct response), (2) the subject (egocentric

response), or (3) nelther (nonegocentric resoonse). The total muber

of incorrect (egocentric and nonegocentric) responses was calculated

R
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across all 11- trials. A separate score for. number of egocentr.’Lc11

| .

responses alone was also c‘omputed. "I‘he rationale for computing these
two measures was (1) to assess the subject's overall a;:curacy of per-
form‘ance (total number of“inc‘or'rect responses), and (2) to reflect the
frequepcy ‘with which he chose his own viewpoint in particular (number
of egocentric responses). This approach is similar to that used in
previous studies (Cox, 1975; Hoy, 1974; Huttenlocher and Presson, 1973).
For dach of these incorrect responses, the extent of angular"
separation éxisting between the chosen view and the correct view was

calculated (adapted from Eliot and Dayton, 1976b ). This reflected the

extent to which the view chosen differed from the actual view of the

- experimentery . The total degrees of angular separation across all .
3 . .

errors made by a given subject was divided by his total number of
errors. This provided a measure of mean magnitude of that subject's

errors.which was not blased by frequency of these errors.

Weclisler Adult Intelligence Scale. Performance on the WAIS was

scored according to the standard set of instructigns glven by Wechsler
(1955). This procedure yielded separate scores for Vocabulary, Block
Design, and va,ject Assembly. The sum of an individual'se scaled scores
on Vocabulary and Block Design was used to estimate his full-scale IQ

(see Silverstein, 1970a). = v
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Results

Results f.‘or' this study wlll be presented in the following order:
multid:lmensional scaling of similarity judgments, Derspective—taking
oerformance WAIS, and, finally, relationships between varisbles.

Multidimensional Scaling of Similarity Judgments

Analyses of similarity ratings for all 50 subjects indicated that

-

two subjects were not using the full range of possible responses along

the 9-point rating scale. The effect of 1imiting the range (categories) -

of responses can be to artificially increase the number of dimensions

required to best fit a person's Jjudgments (Cizristian, 1976). The data
from these two subjects was, therefore, excluded from further analysis;
All results subsequently reported are based upon the remaining 48 suh-
Jects (24 males and 24,females). Complete statistics relating to multi-
dimensional scaling results for each subject can be found in Appendix 5
Consistent with the finding of Christian (1976) , these results
sh&w consic}erable "variation between subjects in terms of phe nurber of
dimensions réqu‘ired to fit their similarity judgments of self and sig-
nificant others" (p. 44). The numbér- of dimensions ret‘:ained for differ-
ent subjects ranged from “two to six with a mean of 2.77 and a standard

deviation of 1.06.

Table 1 shows the I‘re:quenéy of subjects within each category of

) dmensionali’cy The overall distribution of subjects was skewed towards k

solutions of‘ lower dimensionality. Table 1 also shows that males and

- 28 ~
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Table 1
Number of Subjects Within Each Category of Dimensionality

P

Number of Dimensions Retained
Samole »~ i1 2 3 4 5 & P
Total | 27 10 7 3 1 -
Male 1 TR 2 0
Female ) 13¢ 6 3 1 1
) M unbiaséd standard error .2512 ﬂ.235 .199 .195 .183

<
]

es were almost evenly diétfributed across these categories. A one-

N way ahalysis of variance for independent samples showed no .significant
differences between males (M = 2.77%1.03) and females M = 2.79%1.10) in
he mean number of dimensions retained [F(1,46) = .02, p >-.05].
Table 1 shows, as well, a summary <;f the mean "unbiased' standard

expor ('badness of fit') obta.&ed, for MDS solutions in the present study. :

s mean estimate of error was inversely related to dimensionality

(r = -.27, p< .05). This finding 1s noteworthy because, unlike the

{ S
'final' standard error (or 'stress' in the case of MDSCAL; Kruskal,

196l4a, 1964b), 'unblased' standard epror does not necessarily decline as

a function of increasing dimenslonglity. Usually, this error estimate
decreases only as one approaches the most likely solution and incréi

thereafter, with any further increases-in dimensionality. This
\

3,

curvilinear relationship would, on mathematical grounds alone, be \ .

. \ i
§
H

expected to yield a Zero correlation. That a significant inverse

.
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i morxariability, or perhaps less precision, in making their similarity
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correlation was obtained could indicate a tendency for those subjects who

use a relatively small number of meanings (dimensions) to also exhibit

judgments (Christian, 1976). ) )

Perspective-Taking Performance

Results for performance on the perceptua;l perspective-taking fask
(PPT) will.be presented in t:—:'rms of both the fréqu_éncy and magnitude of
ertors. lF‘requency data, to be presented first, were analvzed in two
ways: (a):mean number of errors, and (b) proportion of subjects acc:ount—
ing for these errors. Results for frequency will also be oresented for

egocentric errors considered separately.

. Meann Number of Errors. The mean number of errors made by subjects

was low (M = 2.52); however, a. considerable amount of individual varia-
tion did exist (SD = 2.49, with a'range of 0 - 11). ‘Although tﬁe mean
number of incorr'ec{: responses~made by females (M = 3.1213.03) was some-
“wha';; higher than that of males (M = 1.92il.67), this difference“was not .

statistically significant [F(1,46) = 2.94, p’>.05].

- amr et aw e e

Proportion of Subjects Accounting for Errors. 'I_he proportion of

subjects who made zero, one, two, or more than two errors can be found in

Figure 1. Sixty-nine percent made no more ’than two (range = 0 - 2) .0

incorrect responses; hence the low mean number of errors across subjects.
The major portion of incorrect responses (range = 3 - 11) was accounted
for by the remaining 31% of the sample.

Figure 1 also shows the proportion of males ahd females within ,' l
. i -

each category of error. The distribution of males across these cate- .

gories was relatively equal. In contrast, females appeared to be / |
[ ‘ rd . “
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_gnderrepr'esented among, tﬁﬁws?e subjects who verformed wi.t,'hout error and
¢ overmepresented among those subjects who made more than two. However, a
\5 i chi square analy51s for indeverident pr'onortions (corrected for contin-
WUity) showed no signif‘icant dif‘f‘erence in the distribution of males and
: r’\ . . f‘emalis across these categories (X =1.72, p 3 .05).

Mean Number of_Eg;Ocentr'ic Errors. The mean nunber of ego&entr‘ié

* . " responses across subjects was small (M = .53#1.61)‘, with females
(M = 1.04-2.18) making a significantly greater number of egocentric

_ responses, than{'“hdid males (M = .l2t.3ll; F(1,46) = 4.16, p ¢ .05].

" C 0y shows the proportion.of subjects who made zero, one, two, or more than

1

j two egocentric responsey: These results are préserited for the total
sample as well as-for males and f‘emales considered separately. The
\

majority of subjects made no egocentr'ic errors, with only a small pro—

.q“?

portion of the ‘total sample making more than two. Once more, I‘emales

. o appeared to be overr'enr«'esented 1n the category of highest error and
. ¢ .. ¢ ~/
e underrepresented among subj ects who perf‘ormed without errer. ver,

a chi square analysis for indenendent Droportions (corrected for con-
. N N
Q . ' wtinuity) again'\(galed ‘no sig'nif‘icant diff‘erence in the dis’cr'ibution of

males and femalds across these categor‘ies* (% = 2. 66, o 5.05). . b

14

Although the frequency with which éub,jects chose their own view

(egocentric error) was 1ow, examination of so-called 'noneg;ocentric'

<N ) " errors revealed a s‘cronger' preference in the direction of one's own view

than would have been concluded from consideration of ‘egocentric errors

a Ed

- +

o
alone. For each of the 11 trial positions, subjects' errors could,

[

-, hypothetically, bs:

Prooortio}x of Subjects Accountivr}g- for Egocentric Errors. Fi 2

XY
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'Ject S own viey. Furthermore the frequency with which subjects

Second, errors greater than 60 de

| -3

~

1) randomlv distriputel arqund the correct (exper'jmenter's) view;

2) skewed predomirmntly in the direction of the subject's own view; or

3) skewed predominantly away from the.subject's own view.

In fact, 89% of nonegocentric errors were in the direction of the sub-

resoonded in this- direction was significantly greater than would be
expected by chance (X = 28.65, p 4 .001).

Magnitude of Error. Results for magnitude will be presented in

two ways: (1) the total frequency with which’errors of different mag-

nitudes occurred across the sample as a whole, and (2) the mean magni-

‘tude of individual subjects' errors. Magnitude of error was defined

Sy the degr-eés of angular separation existing bettveen the experimenter's ‘
(correct) view and the view chosen by the subject (1.e. maximum possible
anguler separation = 180 degrees). '

Figure 3 shdws the total frequency with which errors of different
magnitudes occurred (range = 30 to 180 degrees). The number of ego-
centric errors within each category 1s also shown. Three*main findings
a.r'e*apparent. First, the maJority of incorr"ect responses consisged of
choosing a view on]y one removed (30 degr'ees away) from that of the
experimenter (M. magnitude of error = 31.90— 18.06);. ’{here.were no sig-
nificant differences between ma_les M = é7.12f16.13) and females
M = 36.67f18.9ll)‘ in mean magnitude of error [F(1,46) = 3.53, é > -05].
were 1:nf‘requent. And third, where

1arg‘e errors did occ the viéw—Cthosen was typlieally that of the(eubject

4

(egocentr:ic response). This latter fifAding 1s also reflected in a sig-

-

nificant positive correlation between the mean magnitude of a subject's

. i

R
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)"rors and number of egocentric responses (r = +.72, p < .001). I'n
other words, those subjects who.made the largest size errors also made
the greatest number of egocentric responses.’ Furthermore, a slgnificant
positive correlation between frequency and mea.n‘ magnitude of error
revealed that those subjects who made the greatest Tumber of errors also
made the largest size errors (r = +.84,,p £ .001). Given these two
relationships, a positive correlation between frequency of error and
nurber of egocentric responses would be expected. This was, in fact, the
case (r = +.80, p ¢ .001). Subjects who made the most errors tended to
make errors that were egocentric irdwature. This latter finding 1d

. suoparted by a comparison of .those subjects who never made an egocentric
\ertror' with those subjects who made at'; \{east one. A median test for

. indeoendént samples (corrected for continuity) revealed that subjects
who made more than two incorrect responses were more l:Ek;:lv to respond
with th;air own viewpoint than were subjects who made two incorrect
responses or- less x° = 12.40, p ¢ .001). \

Wechsler Adult Intelligence Scale

Table 2 contains a summary of mean scores and standard devliatlons
for t;he Vocabulary, Block Design, and Ob.ject Assembly subtests of the
WAIS. Mean estimates of full-scale IQ, derived from the sum of.scaled

’ scores'on Vocabulary and Block Design, are shown in Table 3. The only
significant finding was that males (M = .1111.67'!-9.85) scored higher tﬁan
females (M = 109.50%7.17) in estimated TQ [F(1,46) = 4.24, p ¢ .05].

Relationships Between Varlables

Relationships between variables in this .study will be presented in

the following order: dimensionality and perspective-taking,

|

|
i
|
|
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Table 2 )
* Mean Scaled Scores on WAIS Subtests
Sample Mean Standard Deviation F
Vocabulary .
‘Total ' 12.83 1.96 |
Male 13.08 2.26
Female 12.58 1.61 .78
Block Desien
‘ Total 11.54 2.67
Male 12.25 2.82 :
Female 10.83 . 2.37 3.55
Object Assembly
Totat~ 11.21 2.87
Male '11.62 -3.41 \
\ 1.02
Female v 10.79 ©.19
Table 3 '
Mean Est:,j.mates of Fﬁll—;Scale IQ o
Sample Mean Standard Deviation F
Total 112.10" 8.91
Male . 114.67 9.85
® L, o4% .
Female 109.54 7.17 %
*p £ 595-
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perspective-taking and spatial skill, dimensionality and estimated IQ. A
complete summary of interrelationships can be found in Appendix 6.

‘Dimensionality and Perspective-Taking Performance. The main

hypothesis of the present study was that. number of dimensions needed to.
fit a subject's similarity judgments would be related to accuracy of per-
formance on a perceptual perspective-taking task. Table U contains a
summary of this relationship. Contrary to prediction, there were no
slgnificant correlations between the number of dimensions required to fit
an individual's similarity judgments and either the frequency or magni—,
tude of his errors on the PPT. Nor were significant correlations found
between unbiased stahdar'd error estimates, derived from the multidimen-
sional scaliqg, and these persrective-taking scores. ‘Furthermore, a
comparison of those subjects who made no egocentric errors with those
subjects who\,made at least one revealed that individuals who used only
two dimensions were no more likely td respond with their own view than
welre individuals who used greater ttlan this- median number (two) of
dimensions [X2 (corrected for continuity) = 1.36, p 3 .05].

Perspective-Taking Performance and Visual-Spatial Skill. A

second purpose of this study was to examine the relationship between
perspective-taking and spatial kskill. A summary of this relationship can
be found in Table 5. Significant negative correlations were noted
between error scores (frequency and magnitude) on ‘the PPT and perform-
ance scores on both the Block Design and Object Assembly subtests of the
WAIS. However, even this low level of correlation may have been
spuriously high, due to a few outlying scores which biased an otherwlse

haphazard distribution (see Figure U4). Outlyers also seemingly

W o
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Table Ugt

Matrix of Pearson Correlation Co-efficients For
MDS Results and Perspective~Taking Performance

No. of Unbiased Standard

&Dﬁmensions . Frror Estimate -

No. of Errors +.02 +.10

No. of Egocentric Errors | +.04 | +.01

M Magnitude of Error -.01 ' +.10
Table 5

Matrix. of Pearson Correlation Co~efficlents For Perspective-
' Taking Performance and WAIS Results

No. of " M Magnitude
No. of Egocentric -of
Errors Errors Er'ror.
Block Design —.30%% —.35** -, ho**
Object Assembly - 2U% : -.20% -.2U* .
Vocabulary +.09 - ‘ .00 . +.13,
Estimated IQ -.25% -.28% -, 2u*
Age +,32% +.32% +.20%

Years of University -.05 -.12 -.03

*
p ¢-05
* p -0l

L Y
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contributed to low negative correlations between error scores and
estimated 1IQ (Figure 5), ad well as to low positive correlations between .
error scores and age (Figure 6). A

’ : D:i:ﬁénsionality and Es’c.‘unat:edI Level of Intelligenc\e. A third goal

of this study was to éxplore the relationship between number of dimeﬁ-—
sions and estimated IQ. Table 6 contains a sumary of this relationship.
No significant correlations were noted between the number of a?]mensions
required to fit a person's similarity judgments and his estimated full-
scale IQ. Nor were significant corf'elations revealed between dimension—
alify and individual scores on-any of the three WAIS subtests
(Vocabulary, Block Design, and Object Assembly) adfrinistered in this

t

study.




¥F—

- L2 -

‘O oTROS-1TNJ PSjEBWl]SS pue
Idd 9U3 UC SJIOLIS JO hoﬁm:dohm uasmjaq dTUSUOTIBTSI JO 30Td G Qaawﬁm

oI A3ILVWILSS /
orl ot Nmr g8Zt. 2+ 0Tl 9l cil - 801 v0L (20]%
- TN T WU SN N TN TR N TN THNN NN RN T NN Y e R e
. , >
[N J o o L ] - e . , .
L4 ¢ o o Z ez2¢ o z . -1 -
° . ’ e . e0 Z ee o 00 o -~ Z W
. ° ® ' €
: (@]
° - h
° c e 4 .=
[ : L ]
0 : ° g H
w . ) . 2 o)
) o nuw
° b g O
. ol

- L4 = Lt

A

4




- 43 -

11 S .o
10 .
9 - ®
'8 o
7*
6 — ® . ]
" 5 ® . )
4 ,‘.[4 .
3~ 2
2 ° 3
1 - e 2 4

o

NO. OF ERRORS

N NN
®
L]

[ J
[ J
[ ]

[N R N N [N R DA N [ R RN RN N RN R IR
19 20 21 22 23 24 25 26 27 28 29 30 31 32 3334 35

. AGE
. s 4 R ] —
. Figure 6 Plot of relationship between frequency of errors on
w . the PPT and age.
1 : \
i ,
* ! /‘
/




R T} T

- bl - ,
Table 6

Matrix of Pearson' Correlation Co-efficients For
MDS and WAIS Results

. No: of ° Unbiased Standard

. ™ Dimensions Error Estimate
. ’ L
Estimated IQ -.14 .01
Vocabulary | .05 -.10
Block Desigh -.15
Object Assembly  ° -.13
9
Age -.08
Years of University -.07°
- ;t_‘"\\ ¢
Iy
‘\:‘ T




Discussion

1

The present study was designed to examine the relationship
between dimensionality -and perspective-taking verformance. The
findings pertaining to eaci‘a variable will be discussed fir'slt, followed
by a discussion of their interrelationships. . 1

Multidimensional scaling analyses of subjects' ‘similarity
ratings through maximum I:Lkeli‘hood estimation revealed substantial‘

variation aeross individuals'in the ‘number of dimensions required to

Y

¢
3

.
IS

fit their data. This finding, consistent with t of Christian g

(1976), provides support for the argument that d.;[vidual differences

exist in the number of meanings which adults’gss m'to their inter-
personal envirerment xx-thermore, the fact that dimensionality was
unrelated to estimated IQ suggests that these differences were not

attributable to varying ;J.evels of intelligence. Nor could these

differences be ascribed to individual variation in age, sex, level of -

university education , verbal ability, or visu@lfspatial sklll.
Unbiased standard error estimates derived from MDS analyses
were typically low and, therefore, well within acceptable limits
(Ramsay, 1978). These low error estimates suggest that subjects were
being consistent in making thelr éhnilarity ratings. That these error
estimates were typicallys lower than those obtained by Christian (1976)
may reflect the fa;ct timat MDS solutions obtained »:Ln the present study

wre based upon.repeated (two) similarity judgments with a reduced

- U5 ~ .\

N ¢ SIS N Al P
.
.
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. , \
{ - number of stimuli. Additional work is needed tq clarify the possible
‘ . . \ : ]

. ef‘fecp$ of' such procedural variations on both number o? dimensions and

size of uniaiased error e_stimates.

L
14

. ' “EUsle of the maximum likelihood estimation model (Ramsay , 1978)

— *had the édvantage of allowing for a statistical stooping rule on which

-

- ) '4 to'deci-de tiqe maxinium number of dimensions needed to fit an individual
a subject:’s data. This‘.may lead, however,’to the potential problem of
- retai}ning t0o manxddimensions While the st&pnizig rule sets an upper
1imit on the numbeﬂof dimensions reta.ined it cannot ensure that a
- . solution of les_sg dimensionality would not; be adequate to #oresent a
o Ns-ubjeci:'s similarity ratings. In fect, the high precision of the '
maximum lik'elihoogi‘algor'ith‘m may make this model overly sensitive to
A smallvcieg,r‘eee of data varlation that exist in mathematical terms but
h?,ve 1it:le psychological meaning.” Some caution iSJthue called for in

N~

N inter'oreting the results of this studv with regard to the determin%tion

.

I i Qc‘)f‘ dimensionality .More definitive statements await further clarifi-
s L cation of stopping pules for MDS solutio ﬂs based omhe data pf single
' = - Q ~ be ' -
< . Bubjects. . . /
L Another basis for éstablishing a stooping rule for dimension-
’ality "fnight be to detemine the relative contribution of each dimension
o. . . .
. (rotated to principle axes) in fitting the dissimilarity data. This
. \. .
would be analogous-. to assessing the varlance accounted for by each
o o o f'actor of a f‘actor analytic solution. While the co—&ndinate values on
' any given dimension sum to zero, and thus, yield little information as

{
to the relative importance of that dimension 1 the sum of the squared

~co—quinate values can, in ccmnarison, be used as a more- meaningf‘ul

v C L
" ; .
A
. .
" *
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adults will have attalned unifo
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4

measure. A plot of these summed values against dimensionality allows
for visual examination of 'scallc‘:ps' as an index of rapid changes or

decreases ‘in the relative importance or contribution of each dimension.

S:mlilar' approaches are used in factor anal:,ﬁgis (plotting elgenvalues

against factors) and MDSCAL (plotting 'stress' against dimensions).

Use of. this procedure could more aecurate,iv reflect individual differ-

ences in. di'mensionality. " _
An important outgome of t studv was the demnét?:yion of o \
-individual différences in oe Ve-taking ability among/adults.

+ This finding is in co&trast to[Piaget's asstmption that all normal

y hig,h. levels of perspective-taking
skill. Adéitiqnal research is needed to determine whether the
:!,ﬂdividual diff‘erences demonstrated in this study Rave relevance for
other ar'eas of adult behaviour. ’

Greatér individua.l variation was observed in the number of
incorrect responses made than in the actual size of these errors.

Frama methodologlical standooint, this finding suggests that fre-

TR .
quency of errors, as opposed to magnit provides a more useful

measure of individual differences. in{adults.
‘ The number of trials on which su ects actually chose thelr own
view (egocentric, error) was low, indicatin@that most could differen-
tiate betweer}_ their own and other perceptual viewpoints. Although
subjects did not typleally respond with their ‘own point of’ view, they
did ‘tend to err in {ixat "dfrection. Considering the symmetrical nature
of the board, this tendency to err in the direction of one's own view
cannot be’explained in terms of a right-left responsé bias —- that is,

Y f
_ " \ AR
<

£ Fom ke~

P RS T
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a oreference for respon(ﬁng in a particula;' (rightward or leftward)
direction. Rather, given some uncertainty regarding the correct view,
subjects favoured views wh;ch more closely resembled .their own. From
a Piagetian standooint, this preference could be r’eflectir;g ‘degree of
confusion between self and other. At another level, 1;1 éituations of
uncertainty, people may show é preference’ for fanﬁliarity and thus for
points of view which bear same resemblance to their own. \
Subjects could have responded incorrectly on all eleven .tri'als
without ever having cidosen their own view. ‘This would have led to a
lac-k of relationshj:p between frequency of error and number of ego—
centric responses. Such was not the case, however. In fact, s‘ubjects
who n;ade frequent errors t'ended to make errors that were egocentric in
nature (r = '+;.80). While a high frequency of error could have resulted
fram a large number of egocentric responses ngone, this relationship

could a}so indicate that subjects who made egocentric errors tended to

make a lag/ge number of nonegocentric érrors as well. It is worthwhile

’

noting that, on any given trial, an incorrect response could consist of °

the subject choosing e_i_t_lﬁ_e_lj_ his own view (egocentric error) or another
view different fram that of the expe;rdjrenter (nonegocentric error),
.-but never both. ‘Iherefore, as the number of egocentric errors
in'creased, the potential for making a large number of (nonegoéentric
errors decreased. Evén though the scoring procedure wai biased
‘against; a high frequency. q’ egocentric and nonegocentric errors
togéi:her, a significantépositive relationship beﬁween these measures
was found (r = +.25). Subjects who responded with their own view

.

(egocentric error) tended to make a lagger number of nonegocentric

/
v o ’

SR e e Bt b St




- 49 -

errors as well. At least two interpretatibns are possible.

The first follows directly from Piaget's argument that egocen-
t.r-ism and verspective-taking are related phenomena. Difficulty in
decentering from one's own point of view may have placed a limitation
on same subjects' ability to imagine views other than their own. An -
alternate possibility is that both egocenfr'ic and nonegocentr'ic errors
were simply reflecting visual-spatial problerﬁs, rather than difficulty
in decentering. The faét that both frequency and magnitude of er'r'c;r-
were inversely related to spatial measures (Block Design and Object
Assembly subtests of the WAIS) provides same, although not strong
(-fosr 2‘—.24), suoport for this interpretation.

Error scores on the PPT were also inversely related tb estimated
1Q. ‘i'he extent to which intellectual ability, and visual-spatial skill
in partif:ular,?’ influenc?d performance on the PPT is difficult to
assess. Borke (1975) has argued,’however, that "the more difficult it
is for subjects to salve a tasl:, the greater ;;he likeli‘hood that they
will give their own 'f)e'r-spective in an attempt to perform succeslsf'ully
in the situation" (p. 243). A similar argument has been put forth by
Verkozen (1975). He states that when a task is beyond a pérson's

-

capabilities, the person will resort to his own viewpoint as a way of

denying his difficulty. As such, tke tendency to respond with one's

. own view may represent a type of co;')ing strategy.

-~

3Although the sum of an individual's scores on Block Design
and' Vocabulary was used to estimate IQ, thls estimate was more
strongly related to performance on the former subtest (r = +.84) than
on the latter (r = +.63).

o
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An interesting result of the!present studv was that females

made significantly more egocentric responses than did males. Females

h

also scored lower than males in estimated IQ. If one assumes that

~
lc@er intellectual (spatial-type) skills were contributing -to

di{fficulty on the PPT, then the fact that females choose their own
view more fregquently could represent a response to'é}eater task N
difficulty. In other words, the greater the degree to which a
situation stresses a person's intellectual or p'roblem—solving
capabilities, the more likely he 1Is to become centered on his own
point of view.

"I'he main hyoothesis of the present study was t;hat accuracy of .
petspective-taking would be related to individual differences-in
dimensionality. Contrary to prediction, a significant relationship
between these variables was not demonstrated. At least three possible
explanations exlst. |

& The first éoncems the 'accurate determination of dimensionélity.
As discussed earlier, t;)‘o many dimensions may have been retained in |
some cases. Poten‘gial inaccuracigs in assessing number of dimensions
» could have éonti:'ibuted to inconsistent relationships wilth other
variables. )
Y A second explanation conéems the stabllity of dimensionality
over time. The perspectix?e—-taking task was administered up to one

week.following the completion of simiIarity judgments. This time

uDif'fex'enc:es in Block Deslgn and Object Assembly, a%though not
significant, were in the same direction. ? '

v

*
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lapse, although relatively short, may have been sufficlent to allow
for- changes in dimensionality. That performance on the PPT was
examined in r'elationb to dimensicnality as assessed one week previous '
could account for th'e lack of relationshio between these variables.

Repeated comparisons of self and significant others are needed, how-

" ever, to determine whether dimensionality, as defined by the number

of meanings which an individual assigns to his interpersonal worild,
varies over time. For example, a person's ability to organize

information according to multiple meanings may decrease temporarilly

‘durdng périods of emotional stress. Sustained increases in ‘dimen-

sionality over prolonged intervals may; on the other hand, indicate
cognjtive growthi. In this sense, the' MDS procedure could provide g *
viable means of assessing therapeutic cr‘lange (Christian, 1976).
Third, inconsistent relationships with dimensionality could
have been due to a restricted variation in per-épective-takjrlg scores.
There were individual differences in simple frequeqcy of error but
the magnitude of these errors was seldom more than ?36 degrees removed
from the correct view. While restricted variation should not have
affected correlations with dimensionality, it is possible that’ these

results are reflecting certain inadequacies in the procedure used to

assess perspective-taking skill.

Subjects were allowed unlimited time to res:pond. This may
have produced a celling effect which wouid have masked individual
differences. If so, thls problem could be corr'ect,eq by imposing an
upper bound on response time. On the c§ther hand, subjects might still

be allowed unlimited time but then estimation of performance would be ‘




- 52 -

based on consideration of response speed as well as response accuracy.

Of course, it 1s also possible that results on the PPT reflect
a simple lack of individual differences on tasks which require adults
to visualize another person's spatial point of view (perceptual
perspective-taking). 'Success on such tasks 1s based on the ability to
imagine changes in the soatial orientation and relative positioning of
concrete visual stimuli. Other measures (Chandler, 1972; Fef.fer, 1959;
'Rothenbgrg, 1970) have been designed to assess the ability to infer
another person's thoughts, feelings, motives, and intentions (social
persbective—ta}d.ng). Although verceptual and .social perspective-
.ta.king é.re theoretically related, ehpirical support for this relation-
ship has been equivocal (Kurdeclf and -R’odgon, 1975; Rubin, 1973;
Sullivan and Hunt, 1967). These findings suggest that perspective-
taking may not be a unitary skill.

While limited individual variation may, in fact, be character—_
istic of adult performance on perceptual tasks, greater individual
dif\ferences ﬁight be I:ound in more social areas of perspecti\'re—taking
skill. Larger 1ndividual variatiori on social tasks would be expected
on the basis of their gr'eat:,er complexity. One need only consider
another person's location 'in space toj imagine his visual perspective.
One must, however, take into account a large variety of information
(age, social background, and so on) — all of which may, or may not,
;nf‘luence his point of view — when attempting to make social infer-
ences about this other person. These increased task demands shot.'tld
increase sensitivity to individual differences.

Piaget has argued that perspective-taking develops from

T T —

bt AL 2 ORI 4 ¢

R S




. | - 532

exposure to d“if‘ferent.points of view. The ooportunity to view the
world f,r'om many spatial pefsoectives should, given .normal circum-
stances, be uniformly high across individua_ls.‘ The chance to share
thoughts and feelings different fr'ofn one's own could, however, vary
greatly from one individual to ‘anothe’r. A greater diversity of !
social, as opposed to perceptual,perspective-taking ability would, |
therefore, be exvected.
Q:rceptual and social persoective—taking.could also represent
different levels, as well as different types, of cognitive skill.
Piaget has argued that cogni’cive develooment involves a gradual trans-
ition from perceptual (concrete) to conc!ptual (abstract) orocesses.
If perceptua; processes do precede those of the ’conceptual ddmain, it
follows then that two individuals who have each mastered thewability 3
to visualize alternate spatial views could, nevertheless, have pro-
gressed to different stages with respect to social perspective-taking.

Greater individual varfation on soclal tasks would again be pr-edicted.'

This variation could more accurately reflect adult differences in

egocentrism and perspective-taking skill.

- e e d

In addition to the use of soclal tasks, future research ought
.a.lso to constider a brosader range of populations. One possibility for
establishing a more heteroggneous sample would be to select subjects ‘
on the basis~ of probable developmental level. This could be done by
‘selecting children of dif‘f"erent ages, or who score at different
developmental stages.on standard Piagetian tasks (conservation,
classification, seriation, and so on). Subjects could also be

selected on the basls of clinlcal populations which, on theoretical
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grounds at least; suggest different developmental levels of function-

ing. Inclusion of developmentally varled populations.might more

clearly elucidate a relationship between perspective-taking and cog-
nitive differentiation. \
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Appendix 2°

Spatial Display as Viewed From
. Four Visual Perspectives

.

o

2. 90 degrees to the right of
subject's perspective

\ & ' . -
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h:

Directly opposite the .
subject '6' perspective

%

90 degrees to the left of
sul;J ect's perspective

2 [
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Appendix 3

'Flip-side' Photographs of Four
Visual Perspectives

1. Subject's verspective

2. 90 degrees to the right of
subject's pergpective

s kb s e

&
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b,

Directly opoosite the
subject's perspective .

~

90 degrees to the left of -
subject's per'spective .
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Appendix 4
N
Critical Values of -2(log L, _; - log Ik)

For n - k Degrees of Freedom, where n = 15

Degrees of Freedom

Level of Significance 13 12 11 10
.05 W72 42.06  39.36  36.62

.01 55.38  52.44  49.h4y 46,42

.001 69.06 65.82  62.52  59.18

\ ) ~

O

33.84
43,34
55.76
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