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INTRODUCTION

The present study belongs within the broad area of
research in visual perception. In a general sense, it is
directed toward the investigation of stimulus variables in
visual forms., Undoubtedly, a visual form can contain many
variables, but possibly there are only a few which can be
demonstrated to be effective in determining an individual's
response. Boring states this problem very forcefully in the
following way,

....the effective stimulus is not an object but

the property of the stimulus obJject, some prop-

erty that can not be altered without changing

the response, some property that remains invar-

iant, for a given response, in the face of trans-

formations of other characteristicsl.

He further elaborates that the study of invariances
should be consldered central to the sclentific study of per-
ception. Following from these considerations, the contri-
bution of the present study rests upon the determination of
the invariances of simple lines. The stimulus variables of
shape and orientation were selected for speciflc investiga-
tion.

An indlvidual's response to visual stimulli can be

made 1n varilous ways. It can be measured by a verbal response

1 Edwin G. Boring, "Visual Perceptions as Invariance",
Psychological Bulletin, Vol. 59, No. 2, March 1952, ;.144,
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such as naming, or matching or rating tasks, or it can be
measured by non-verbal tasks such as pressing an assigned
key, or moving a visual form within a field of presentation,
or drawing what is presented. For this study, however, the
response 1s measured by a rating task.

Undoubtedly, whatever task 1s selected to measure
the effect of the stimulus variables will determine what
aspect of effective stimulation in a line drawing is being
investigated. Rating tasks can measure both the denotative
and connotative stimulus value of & line., Since denotative
tasks always describe what 1s given, the pafticular variables
under consideration probably would be differentiated without
gaining any new knowledge. The connotative aspects of simple
lines are more complex and require verbal associations beyond
the usual tasks of observation. For this study the, the stim-
ulus value of a line is determined by its connotative assoc-
lative value,

The first chapter 1s a review of the literature, It
consliders the general problems related to visuwal forms and
perceptual tasks, the particular stimulus and procedural vari-
ables related to the phenomenon and the general hypothesis
for this study.

The experimental design is detailed in the second
chapter. It includes the formmlation and definition of the

variables of shape and orientation, and the statistiecal
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procedures for the measurement of thelr effects. The descrip-
tion of the pilot studies and of the main research group with
the specific hypotheses also are included in this chapter.

The experimental results are presented and discussed
in the third chapter. This chapter 1s then followed by a sum-

mary of the experimental results and conclusions,



CHAPTER I
REVIEW OF THE LITERATURE

This chapter will first deal briefly with visual forms
and some of the experimental tasks related to form perception,
After delineation of the particular type of studlies to be con-
sidered in this report, the variables in the stimulus and 1n
the proecedure, which might be related to the phenomenon to be
investigated, will then be outlined in two separate sections.
The last section will conclude from the review of the liter-

ature to a general hypothesls.
1. Visual Forms.

The present research belongs within the broad area
of form perception. The word form can refer to many thlngs
and have various meanings for dlfferent people. The term can
be applied to experimental stimull 1n the sense modalities of
vision, audition and touch. This study, however, will con-
sider only visual form.

Gibsonl points out that visuwal form can be classified
into three main groups. These groups consist of solid or sur-
face, pletorial and geometric forms. Pictorial forms can be

further classifled as elther direet representations, or

1 J.J. Gibeon, "What iz Form?", Psychological Review,
Vol. 58, No. 6, November 1951, p. 403-412,
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representational outlines, or draughted plan views, or
draughted perspective views or as nonsense presentations.
The geometric group consists of either plane, or solid, or
projected geometrilcal forms.

In the same article, the author demonstrates how the
classification changes when these forms are part of a com-
plex phenomenon, He presented eight "outline" forms to sub-
jeets who were instructed to look at each card and say what
they saw. The subJects showed little agreement in the names
glven to each drawing. Thelr responses varied from descrip-
tion of lines, to naming geometrical figures, to seeing solid
obJjeets which were either plan viewe or perspective views.
The author concludes that the equivocal nature of such forms
creates much confusion in classification.

From the demonstration, it 1s evident that simple
line drawings readily can change categories withln a class-
ification of forms. It appears that their variability is
dependent not only upon the stimulus variables 1n the form,
but alsc upon the nature of the perceptual task.

In the following studies, the visual form is always
a traclng made with ink or pencil on paper, sometimes having
geometric qualities, but never drawn to represent a specific
object. These forms have been called sign, non-representa-

tional, non-objective, non-specific, equivoeal, ambiguous,
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meaningless and nonsensleal. Bartlett2 points out that such
forms are seldom meaningless, or nonsensical, since subjects
often try to give them names or describe them verbally. He
calls this type of drawing a sign; however, this 1is unsatis-
factery as words also are signs. If these line drawings are
non-representational, non-objective or non-speeific, they are
80 beeause of the author's intention and not because of the
perceiver's inability to make something out of them. The
terms equivecal or ambiguous have some uséfulness, since the
subjects seldom agree in the spontaneous names given to the
drawings. For this study, this type of line drawings will

be called ambiguous.
2. Perceptual Tasks.

Perceptual tasks can be varied in several respects.
Dember who primarily is interested in psychophysical methods
and, in partieular, thresholds, outlines the tasks of deteec-~
tion, diserimination, recognition and identification. He
also remarks that reeognition and identification have been
used interchangeably by other researchers. He specifiesz that
recognition is a task in which the subject matches "(a) a
stimulus with one of a set of specified alternatives, or (b)

2 F.C. Bartlett, Rememberl A Study in Experimental
and Social Psychology, London, Cambridge, 1932, X-3.17 P.
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a specified alternative with a set of stimuli."3 His ex-
amples indicate that the measurement of recognltion usually
is a non-verbal task, Identification does require, however,
a minnimal verbal response. In identification tasks, the
subjJect 1s asked a question with the relevant categories
supplied, and the subject must state verbally what 1is pre-
ceived either by pronouncing the word as presented, or giving
the proper name to a figure.

On the other hand, Arnocult, who 1s interested in the
variables affecting shape perception, is not so extensive in
his classificatlion. He states:

It is also peossible to make a rough classifi-

catlon of the possible perceptual tasks into

discrimination, reecognition, and identifica-

tion depending upon whether S is expected to
ga; deteect a difference between two shapes,

b) point out a famillar shﬁpe, or (c) give

the proper name to a shape.

The approach of the two authors is slightly different, per-
haps due to personal interests.

The foregoing classliflications do not include some

tasks of a broader verbal associative nature. There 1is a

large group of studles in which subjects are presented with

3 William N. Dember, The Psychology of Perception,
Mew York, Holt, 1960, p. 60.

4 Malcolm D. Arnoult, "Shape Discrimination as a
Function of the Angular Orilentation of the Stimuli”, Journal
of Experimental Psychology, Vol. 47, No. 5, May 1954,

p. 323.
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an ambiguocus line drawing to be matched with, or rated on a
verbal response. Is thls recognition because of matching,or
is 1t some form of identification? Identification by assign-
ing an agreed-upon name usually does not occur. Recognition,
in so far as 1t is a matching task, combined with other ver-
bal associatlions of a connotative nature, however, usually
take place.

The phenomenon has been given different names by
various researchers. It has been called expressive or physie
gnomic perception, fltness of sign to word and sexual and
cultural symbolism. Expresslve and physiognomlic perception
implies that the forms have qualitles which express character-
isties attributed to persons, This is demonstrated by match-
ing ambiguous drawing to words, usually adjectives commonly
assigned to people. Fitness occurs when one of two drawings
of varying degrees of abstraction 1s paired with & word,
usually a noun. Sexual and cultural symbolism has been dem-
onstrated by matching a simple line drawing, of a particular
shape, to elther the words masculine or feminine, or to
Christian names. The studies in each area are numerous, but
often repetitious. Therefore, only those studies which spe-
clfically contribute to an understanding of the variables
related to the stimulus value of the line drawings or pro-

cedure will be included in the following szections.
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3. Stimulus Variables In
Amblguous Drawilngs.

It should be noted, that there 1s seldom an absolute
relationship between a visual form, the formulated percept,
and the related verbal assoclations, After an extensive re-
view of form perception, Vernon states:

The phenomenal percept, then, is never an

accurate photographic reproduction of the

external stimumlus fleld. This is not to

deny that the percept varies as a rule

when the physlcal qualities of the stimulus

vary, but it does so proportionately; there

is no constancy of relationship between the

variables.>
In discussing line drawings, Werner® more specifically con-
cludes that the geometrical qualities of line drawings are
usually very different from their physiognomic properties.
These remarks point-up some of the difficulties in determin-
ing stimulus variables in ambiguous drawings which could be
demonstratably relevant to matching or rating tasks.

Much of the early work on form perception is dis-

cusged in terms of gestaltqualitdt or form qualities. The

word gestalt meant originally shape and later form. Kéhler !

5 M.D. Vernon, A Further Study of Perception, London,
Cambridge, 1954, p. 46,

6 Heinz Werner, Comparative Ps%phologz of Mental

Development, Revised and Republished, New York, International
T—P—_niversities, 1948, x1i-564 p.

7 Wolfgang K8hler, @estalt Psychology, Republished
New American Library, 1959, 222p.
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remarks on the invariance of a visual shape when the gestalt-
gualitﬁt of brightness, hue, size and location are varied.
He also points out that the appearance of most objects change
when they are placed in a new orientation, particularly when
they are turned up-side down. It will become evident, that
only a few of these qualitles have been investigated in the
studies under consideration.

Klﬂver's8 work in the early 1920's 1s important. He
demonstrated the equivalence of a wide varlety of stimulil
and responses by means of the matching technigque. Graphie
presentations, or vowel sounds, or complex verbal media, such
as poems, or colours, or auditory rhythms of melodies were
used as either the stimulus or response in sixteen experi~
menta. Although the outline of his work is short, it does
indicate that many widely differing forms can be matched in
a consistent manner.

Poffenberger and Barrows? undertook a more specific
study. Five hundred subjects matched drawings with words
aceording to how the figures made them feel, There were

elghteen rhythmle lines, consisting of nine curvilinear shapes

8 Heinrich Klllver, "The Study of Personality and the
Method of Equivalent and Non-equivalent Stimuli", Journal of
Character and Personality, Vol. 5, No. 2, December 1930,
p. 91-112,

9 A.T. Poffenberger and A.BE. Barrows, "The Feeling
Value of Lines", Journal of Applied Psychology, Vol. 8, No.
2, (June) 1924, p, 187-205.,
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and nine angular shapes. Direction and rhythm also were
varied for the two main types of shape. Direction was variled
by either a horizontal, or an up or down orientation, and
rhythm was varied by the size of the waves or angles in a giv-
en drawing. Although certain drawings were matched at a high
level of agreement, the significance for the effects of the
stimulus variables is difficult to ascertain.

A renewed interest in expressive and physilognomic
perception has been glven by Scheerer and LyonslO, who have
undertaken a series of experiments. In the main study, they
had subjects draw a line to represent a word and then rate
the drawings on a scale. The authors éarefully devised a
rating scale which on the one hand was usable, but on the
other hand, contained those categories which they consildered
would measure physlognomic qualities. They established the
rating varlables as design, shape, patterning, dominant draw-
ing directlon, pressure and closure. Bach category was fur-
ther specified by sub-sections. For each of the eight experi-
mental words, the ratings of the drawings yielded at least
three or more categorles which were significant at better than
the one per cent level of probabllity. Shape, pressure and

drawing direction were the most frequently =ignificant

10 Martin Scheerer and Joseph Lyons, "Line Drawings
and Matching Responses to Words"”, Journal of Personality,
Vol. 25, No. 3, March 1957, p. 251-273.
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variables, In terms of gestaltqualitlt, pressure can be equa-

ted with brightness, and drawing direction 1s possibly re-
lated to orientation. These results indicate that simple line
drawings do have measurable stimulus variables which may mea-
sure the physiognomiec qualities of lines.

The researchers in the area of fitness of sign to
word have directed little of their attention to identifying
stimulus variables, Hall and 0ldfield!! had subjects match
one of two drawings with a word., They used six different
sets of this type of presentation. For example, one set con-
tained the word philosophy and two drawings, one of which was
a curved concentric line, while the other drawlng consisted
of a erude X in which one bar was crosg-thatched., They con-
cluded that matching might have oeccurred due to some of the
structural relevance in a drawing rather than from its spe-
clfic associations. Using the same six sets and adding four
more, Hc!&urrayl2 undertook two experiments. Although the
first group of subjects matched one of two drawings to the
presented word, the second group rated the twenty drawings

and the ten words on fifteen scales of the Semantic

11 K.R.L, Hall and R.C. 0ldfield, "An Experimental
Study on the Fitness of Signs to Words"”, Quarterly Journal
of gxp$r1mental Psychology, Vol. 2, Part Two, (October) 1950,
po 0"' 0'

12 G.A. McMurray, "A Study of "Fittingness" of Signs
to Words by Means of the Semantic Differential”, Journal of
Experimental Psychology, Vol. 56, No. 4, October 1958,

p- 310-312-
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Differentiall3. "The rirst experiment again was highly suc-

cessful in matching a particular drawing with the presented
word, and the second study indicated the chosen drawing was
closer to the word than the non-chosen drawing in nine out of
the ten choice situations. He concludes that the connotations
measured by a scale for a particular drawing result from for-
mal qualities which are measurable by the scales, but which
could not be readily verbalized by the subject. He also
points out, that more abstract drawings might indicate the
similarities and perhaps differences between a drawing and

its matched word.

The studies on sexual and cultural symbolism have
followed Freud'sl4 hypothesis on dream symbols. The symbolic
relationship depends upon certain structural or functional
similarities between the dreamed object and the genital or-
gan. This has been taken to mean that everyday objects in
our culfture may have certain sexual qualities. The struc-
tural qualities have been translated into ambiguous line
drawings; so that straight, elongated, angular and pointed

features are considered masculine, and curved, containing

13 Charles E. Osgood, George J. Suci and Percy H.
Tannenbaum, The Measurement of Meaning, Urbana, University
of Illinois, 1957, 382 p.

14 Sigmund Freud, The Interpretation of Dreams,
Translated and Edited by James Strachey, New York, Basic
Books, 1955, xxxil-692 p.
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and enclosing qualities are considered feminine. The terms
sexual and cultural symbolism have been used interchangeably
by researchers in this field.

Although there have been many studies undertaken 1n
this area, they are to some extent reptitious. There are,
however, some marked differences between the drawings used
by Starerl® and those used by Glatter and Hauchlé. Starer
randomly presented ten cards containing an ambiguous drawing
to 112 psychiatric patients and thirty nurses, who were seen
individually. PFive figures were elongated or pointed, and
five were rounded and containing. The subjects matched the
drawings with ten cards on each of which was printed a
Christian name. There were an equal number of each gender.
The subjects significantly matched the masculine names with
the elongated or pointed figures and the feminine names with
the rounded and contalining figures. @latter and Hauch used
much less complex drawings, some of which were simple lines,
or a collection of lines. They attempted to vary both shape
and pressure in most of the forty drawings. These authors
presénted each figure on a separate card to seventy-two

psychiatric hospital aides and attendants, who Were seen

15 Emannuel Starer, "Cultural Symbolism: A Validity
Study", Journal of Consulting Psychology, Vol. 19, No. 6,
December 1955, p. B53-455,

16 Andrew M. Glatter and Paul Hauch, "Sexual Sym-
bolism in Line Qualities”, Journal of Clinical Psychology,
Vol. 14, No. 2, April 1958, p. 163-169.
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individually. The subject was asked to state whether the
drawing was masculine or feminine. There were only fourteen
figures on which a significant level of agreement was obicained.
The masculine matched drawings consisted of straight dark and
angular lines portrayed in such figures as an arrow, a par-
allelogram, a cross, five parallel lines, an exclamation mark
and four radlating straight lines., Drawings matched with the
word feminilne were curvilinear and usually drawn by light
lines found in such fligures as a circle, a curved line and
four curved lines radlating from a common point.

From the studles in this section on stimulus vari-
ables, it 1s apparent that highly unusual and ambiguous
drawings can be matched with or rated on a verbal response.
The stimulus variables prompting concensus in matching appear
to be primarily shape, followed by orientation and brightness
as specified by lightness or darkness of line. The variables
of design, pattern and closure also may be important effects

1n more complex drawings.
4, Procedural Variables.

This seection will consider those variables which can
be differentiated from the stimulus drawing. For this phen-
omenon, it will become evident that not only the figure, but
the task and subjects have an important effect. The follow-
ing sub-sectlions will consider the variables of sets, pro-

cedure, subjects and culture.
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A. Set.- It has been demonstrated that verbal set
affects how & visual form may be perceived. Using a broken
letter B.under tachistoscopic presentation, Bruner and
ninturn17 found that when subJects were asked to see letters
they saw a B, or a 13 when asked to see numbers. Werner and
Wapnerl8 presented an ambiguous figure which could be an
aeroplane or a bird flying in opposite directions. They dem-
onstrated that telling the subjJect whether 1t was a bird or
an aeroplane determined whether he placed the picture to the
left or right of the true centre of the frame of present-
ation.

From these considerations, there is some evidence to
suggest that the response clues given to a subject may create
a verbal set. Specifically, the studies on sexual and cul-
tural symbolism which give only two types of words provide
a narrow choice, possibly creating a set to think only in
terms of sexuallty.

The general set also is altered 1f the subject is

allowed to be indecisive and not match a drawing with a word.

17 Jerome S. Bruner and A. Leigh Minturn, "Per-
ceptual Identification and Perceptual Organization" Journal
of @General Psychology, Vol. 53, First Half, July 1955,

18 Heinz Werner and Seymour Wapner, "Studies in
Physiognomic Perception: I Effect of Configurational
Dynamics and Meaning Induced Sets on the Position of the
Apparent Medlan Plane", Journal of Psychology, Vol. 38,
First Half, July 1954, p. 51-65.
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Hall and 01dfield!? provided this opportunity for subjects.
There were some marked changes. One drawing and word which
had been significantly matched in a forced cholce procedure
falled to reach significance, whereas another pair reached a
level of significance. It is apparent then, that the oppor-
tunity to reject matching has an effect on a particular
gseries.

B. Presentation.- In matching tasks, there 1s always
a method and order of pregentation for both the drawings and
the words. (@(Generally, there has been little investigation
of whether these variables have an effect on the phenomenon.
In the area of sexual and cultural symbolism, Stennett and
Thurloweo presented drawings and words on a single mimeo-
Zraphed sheet to groups of subjects. Previously they had
been adminlstered on separate cards in random order to indi-
viduals. Both types of administration ylelded highly signi-
ficant results. Hall and 0ldfield?l also demonstrated that
reversing the two drawlngs in a presentation does not affect
which figure is most commonly chosen for the given word.

C. Subjects.- There are some indications that age,

19 op. elt.

20 R.G. Stennett and H. Merle Thurlow, "Cultwural
Symbolism: The Age Variable", Journal of Consulting Psy-
chology, Vok. 22, No. 4, August 1958, p. 496.

21 op. clt.
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sex and level of mental health affect how a subject will
matech., Thurlow22 presented ten drawings, previously used in
other studies on sexual and cultural symbolism, to Public and
High School students. Bach drawing was to be matched with one
of sixteen Christian names appearing on the same sheet. She
found that significant agreement in matching did not occur
before age thirteen for girls and age fifteen for boys.
Jones23 has investigated the effects of sex and level
of personality integration. He presented ten figures drawn
on separate cards in accordance with the notions of sexual
symbolism. The subjects were seen indlividually and asked to
state for each drawlng whether i1t had either a masculine or a
feminine personality. He chose an equal number of men and
women for the psychiatric and non-psychlatric groups. They
were roughly similar in age and education background. The
drawings were significantly matched in the predicted manner;
however, some difference between the sexes and between the

groups are evident. @enerally, men and the normal group

22 H. Merle Thurlow, Effect of Development on the
Gender Assignment to @Geometrical Figures, unpubllished
Master's thesis presented to the Department of Psychology,
University of Western Ontario, London, 1959, vi-30p.

23 Austin Jones, "Sexual Symbolism and the Variables
of Sex and Personality Integration”, Journal of Abnormal and
Soclal Psychology, Vol. 53, No. 2, September 1956, p.187-190.
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matched more consistently in the predicted direction than
women and the patlent graip respectively,

On the other hand, Hall and Oldfieldgu found no sex
differences in graduate and undergraduate students who
matched a word with one of two drawings. The main differ-
ence between the two studles 1s that Jones gave his subjeots
a set to consider sexuality which might have prompted the
difference between men and women.

D. Culture.- The speeific effects of widely differ-
ing cultures have not been consldered. Scheerer and Lyon325,
however, redid in English some of the early work which had
been undertaken in Germany and found the same results. It
may be concluded that language differences within Western
culture do not necessarily prevent matching in the predicted
direction.

This sectlon has outlined the procedural variables
which might affect matching an ambiguous drawing with a word.
In the area of set, it was found that the supplied verbal
response and verbal clues affect a subject's response. This
was taken to mean, that the words supplied for matching could
create a particular set. Although presentation variables

have not been thoroughly investlgated, there is some

24 op. ecit.
25 op. cit.



REVIEW OF THE LITERATURE 17

indication that individual versus group administration is not
an lmportant factor, at least for the studles on eexual and
cultural symbolism. For adults, level of mental health may
be relevant, whereas, the relevance of the subJect's sex
pessibly 1a dependent upon the task. Differences in language
within Western culture also have not hindered matching in the
predicted direction.

5. Conclusions and General

Hypothesis.

It has been demonstrated that both stimulus and pro-
cedural variables can affect the verbal response attached to
an ambiguous line drawing. The stimulus variables of shape,
orientation and brightness appear to be the most lmportant
determinants in this phenomenon. The procedural variables of
this kind of verbal response supplied, and the subject's sex
and level of personality integration also may be relevant,
Few of the variables, however, have received any thorough
investigation.

For example, the effects of the specific kinds of
shape have not been examined. Even in the studies on sexual
and cultural symbolism which have controlled shape to some
extent, stralghtness or angularity or curvilinearity
occaslionally appear in the same drawing. This results, in
part, from the level of complexity in the drawings which

these researchers have presented. If shape could be
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controlled as in simpler drawings such as lines, the effects
of specific shapes could be more readily explored.

The variables of orientation and brightness also
could be investigated. 1In a graphlc presentation, however,
brightness 1s difficult to vary in a consistent manner.
Orientation, on the other hand, can be manipulated with some
degree of accurscy.

It was pointed out, that the relevance of procedural
variables was primarily dependent upon the particular experi-
mental design. If some of these variables could be controlled
or randomlized, their effects would be less prevalent.

In determining the effects of the particular stimulus
variables in line drawing there is a problem in measurement.
Most of the previous researchers have used frequency methods
in determining the level of significance 1n matching a draw-
ing with a word or type of words. Converting this method,
however, 1is cumbersome when measurling specific effects.
Ecﬁurraygé has demonstrated that the scales of the Semantic

Differentlal are sensitive to the connotative similarities

between drawings and words. There is some indication then,
that ratings on these scales could detect and discriminate
amongst the particular stimulus variables in line drawings.

From these considerations, it 1s evident that the

26 op. cit.
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effects of the specific kinds of shape and of orientations
have not been fully lnvestigated. This led to formulating
the following research hypothesis, which can be stated in the
null form. Rating a simple line on the scales of the

Semantie Differential is not affected by the shape and/or the

orientation of a line.



CHAPTER 11

THE EXPERIMENTAL DESIGN

The first seetion of this chapter will consider both
the specific kinds of shape and the different orientations of
the experimental lines. The second section will describe the

Semantic Differential as a measuring technique, and the sta-

tistical procedures used in this study. The pilot studles
then will be outlined, and their results will be considered
in formulating the specific hypotheses and the procedure for

the main research projeet.
1, Lines as Experimental Stimuli

The general hypothesis indicated that the shapes and
orientations of lines would be investigated. It was suggested
that lines could be more readily controlled or varied than
complex drawings. For this study then,the variables of bright-
ness, hue, size and locatlon will be held constant, while shape
and orientation wlll be variled.

There is some difficulty in defining the total popula-
tion of lines. It 1s extensive and might even be indefinable.
Nevertheless, plane geometry does limit the primary shapes of
angularity and curvilinearity which change the appearance of
a straight line. It also provides degree positions for chang-
ing the orientation of a shape. Upon these considerations, a

limited sample of geometric lines was selected for exploring
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the effects of shape and orientation.

The specific angular degrees and radial distances for
the shapes were selected in the following manner. Although a
random selection was possible, the required sample was small
and the chances of obtaining angles and radii each of which
would appear extremely different could not be guaranteed.
The specific angular degrees and radial distances then, were
obtained from structurally complex figures found 1in a drawing
technique as developed by Breenl and North2. Card eight, a
straight lined angular flgure provided the specific shapes of
a straight line, of an obtuse angle of 150° and of an acute
angle of 60°. Card nine, a curved line figure, provided the
curvilinear shapes determined by the radii of one inch and
of one-half inch.

The five specific kinds of shape were then drawn.
They are represented by a straight line, an obtuse angle, an
acute angle, a curved line, and a curved line representing
approximately two-thirds of a circle. In order to control

the variables of size, biightnesgs and hue, all of the lines

1 Harold J. Breen, The Differentlial Diagnostic
Technique as a Measure of Hoatil%&z,‘ﬁhpublished doctoral
thesis presented to Department of Psychology, University
of Western Ontario, London, 1953, x-68 p.

2,8idney L. North, The Diagnostic Efficiency of a
Drawing Technique, Unpublished doctoral thesis presented to
the Department of Psyehology, University of Western Ontario,
London, 1953, VIII-86 p.
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are two inches long, drawn in black ink with a medium press-
ure., For consistency in presentation, the lines were printed
by the photo-offset method,

The second 1ndependent varilable, orientation, also
has some peculiar characteristics. If orientation is the
degree position of a fixed axis of each shape, the orlenta-
tion varies as the axls 18 rotated for all of the five shapes
except the straight line, The orilentation is the same at
either zero or 180 degrees of rotation, and the same again at
ninety or 360 degrees. For a straight line, it appears hori-
zontal in the former and vertical in the latter rotations.
The angular and curvilinear shapes then were examined to
determine if they had a vertical or horizontal orientation.
The shapes were rotated until a line drawn across the ends of
each shape would be horizontal when the open end was facing
upwards, Each shape was tested on the following definitions
of the two orientations. A horizontal orientation exists
when the width of a shape 1s greater than its height. A
vertical orientation exists when the width of a shape 1s less
than 1its helght. Measurements of each shape were taken at
the greatest distance of extension in each plane. They were
then assigned to the orientation which fitted the foregoing
definitions. The five shapes in their horizontal and vertical
orientations are drawn in half-size scale and appear in
Figure I. A further examination of the two conditlons of

orientations will be undertaken in the analysis of the
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Figure 1,
Five Shapes in Two Orientations
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results,

Once the varlable of orientation had been established,
location of the lines could be controlled. 1I¢ is recognized
that controlling the loecation of the line on a page does not
control retinal position which may or may not be an import-
ant variable., It has not been considered relevant by pre-
vious researchers using a matching or rating task with
ambiguous line drawings. In a rating task, it is possible
that retinal poszition is determined by the individual's writ-
ing position., PFor this study, locatlion was controlled by
matching the centre of the frame of presentation to the
centring point of each shape. The centring point of each
shape was determined by dropping a perpendicular line from
the mid-point between the ends of the line, and taking half
the length of the perpendicular. The centring point of the
frame oi presentation was tne centre oi this area which was
approximately {ive by eight inches. These proportions are
similar to the usual f{ield oif vislon.
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2. Measurement by the Semantic
Differential3.

The authors of the Semantic Differential have been

interesated both in formulating a theory oi paychological
meaning and in developing a technique for its measurement,
Scales have been developed which are useiul in obtaining
speecific connotative meanings for a wide variety of concepts,
sounds and pilctures, Meﬁurraya has demonstrated that some
of the scales are sensitive to the formal qualities of
ambiguous drawings which may not be readily verbalized by
subjects. There 13 some suggestion then, that Semantig

Differential scales could measure the efiects of shape and

crientation of lines.

The Semantie Differential, as a measuring technique,

provides a structured assocliation task., A typical scale con-~
tains two bipoclar connotative adjectives separated by seven
rating categories., Although different studles, such as the
Thesaurus StudyS, have developed the usefulness and factorial

loading of specific scales, it has been pointed out, that

3 Charles E. Osgood, George J. Sucl and Percy H.
Tannenbaum, The Measurement of Meaning, Urbana, University
of Illinois, 1957, 342 p.

4 @.A. McMurray, "A Study of "Fittingness" of Signs
to Words by Means of the Semantic Differential”, Journal of
Experimental Psychology, Vol. 56, No. 4, October 1358,

p. 310-312.

5 op. cit p. 47-66,
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there are no standard scales which must be administered.

The authors cuggest that the cholce of scales should be di-
rected by such criteria as tactorial composition when known,
relevance Lo the concept to be judged and semantic stabllity
of the particular scales. For the latter criteria they re-
mark, that some cunnotative scales become denotative depend-
ing upon what is being judged, and that some opposite ad-
Jectives are not strictly bipolar lor some factars,

For the present research, scales were selected {rom
the Thesaurus study. There was no evidence, however, that
any particular uscale would be better than another for rating
simple lines. The choice oI scales was determined therefore,
by any indication given in the studies which have been re-
viewed and from the authors’ suggestion that at least three
closely related scales ior each factor are usually included
in 3 set. In the previous research on these scales, the
Evaluative, Potency and Activiiy ractors have accounted for
about sixty-ilve percent o tﬁe total variance. Scales were
then selected primarlily from these main factors.

From the =tudies which were reviewed, there was some
suggesation that eight scales might be relevant. From
McMurray's selection of fifteen scales, the tollowing appeared
sultable; slow - fast, active - passive, hard - soft, good -
bad and beautiful - ugly. The studles cn sexual and cultural

symbollism suggested masculine - if'eminine and the research on
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expressive and physilognomic qualities suggested happy ~ 8sad,
The other scales were selected either to fill-out the three
maln factors with closely related scales or to create differ-
ent rating dimension,

Fifteen scales were selected for the pilot studies.
In comparison with other studies, this selection 1s generally
representative of those scales commonly uszed by other re-
searchers. From the Evaluative factor, good - bhad, safe -
dangerous, pleasant - unpleasant, beautiful - ugly, affection-
ate - hateful, happy - sad and useful - useless were selected.
The Potency factor was represented by hard - soft, strong -
weak and masculine - feminine. The Activity factor was
covered by active - passive, exciting - calming and fast -
slow. The following scales of aggressive -~ defensive, which
belongs to the Aggressive factor and competitive - co-oper-
ative which is unassigned vere also included. For the main
research study, however, the Evaluative scales of good - bad,
useful - useless and beautiful - ugly were discarded, and
aggressive - defensive was changed to aggressive - timid.
The reason for these alterations will become apparent from
the suggestions drawn from the Pilot Studies,

The reliability for the scales of the Semantic¢c Differ-

ential has been fairly high., The authors report an overall
coefficient of correlation of .85 on the retest of twenty

concepts rated on fifty scales by one hundred subjects. The

test-retest reliability for this investigation, however, will



THE EXPERIMENTAL DESIGN 28

be examined for both the Pilot Studies and the main Research
@ooup.

3. Statistical Procedures.

The hypothesis indicated that the effects of shape
and orientation would be investigated. The most suitable
method of measuring the effects of variables and thelr inter-
action has been found by the method of analysis of variance.
Under the circumstances of this study, for a single scale
each individual rates ten different lines for which the var-
iables of shape and orientation were systematically varied.
There are then the following three main effecta: 1individuals,
shapes and orientations, A three dimensional analysis of
variance for each scale 1s then necessary.

McMemar's "Case XIV"0, & mixed model calle¢ aDG, was
selected for the analyses of variance. In thls present study
for a given scale, each individual is assigned to a row while
the ten columns represent his ratinge for each line of a
specific shape by orientation. Although no test of the effect
of the individual 1a possible, it is not necessary as 1t
would only be a test of the significance of individual differ-

ences.

6 Quinn McNemar, Psychological Statistics, Second
Edition, New York, Wiley, 1955, p. 330-331.
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Some further elaboration of this model for the anal-
yses of variance 1s necessary. The error term for each of
the double interactions 1s the estimate of variance for the
triple interaction. The error term for testing the main
effeets depends upon whether the F values of certain double
interactions are found to be significant. Specifically, the
error term for the effeet of shape ordinarily would be the
estimate of variance for shapes by orientations and for the
effect of orientation it would be the estimate of variance
for orientations by individuals. When the F value for the
required double interaction is not found to be significant
at the one per cent level, the error term is the sum of
squares for the usual double interaction pooled with the sum
of squares for the triple interaction and divided by the sum
of theilr degrees of freedonm.

Testing the level of significance for the simple
effects was undertaken in the following manner. Since there
are only two types of orientations, no further investigation
18 necessary if the F value 13 found to be significant. Since
there are five kinds of shapes, however, a F value which was
found to be significant was further 1nvest1gated. This was
determined by evaluating the differences between the means of

the ratings for each shape. Following the formula for the
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standard error of the difference as given by Dayhaw7, the 0-2
18 the error term which was previously taken as a separate or
pooled term to test the main effect of shape, and n is the
number of individuals rating the particular shapes. In order
to determine if the differences between the means 1s signifi-
ecant, the o~ diff. is multiplied by the critical ratio term
of 2.58 to be significant at the one per cent level and by the
CR of 1.92 for the five per cent level. The effect of the
double interaction of shape by orientation also will be cal-
culated in this manner. The error term is the estimate of
variance of the triple interaction and the n is the 51 indi-
viduals rating a shape by orientation.

Most of the computations for the analyses of varil-
ances were done by the Computing Centre, University ol Ottawa.
The Centre programmed and computed the analyses of varlance
on an I.B.M. 650 to the point of deriving the estimates of
variance. The evaluation of the main and simple effects were
calculated by the researcher., Since each subject rated a
scale ten times using single digit numbers, the data was very
adaptable to the standard punch cards. In order to have an
equal number of ratings for each individual, the number 4,
which is the mid-point ¢of a scale was inserted whenever a

subJect skipped a scale for a particular line,

7 Lawrence T, Dayhaw, Manuel de Statistique, Qttawa
University of Ottawa, 1958, 5.‘316-517. 422 ’
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The test-retest reliability across the scales, for
each scale and for each line was calculated by the product
moment correlation coefficient. It is given as "Formula 30"8
by McNemar. For this study, X 1s the initial rating and ¥ is
the retest rating. The level of significance for each r will
be calculated following the procedure outlined by McNemar?.
It should be noted, that test-retest reliability will not be
determined for each line in the pilot studies. The relia-
bility, however, will be determined by the same procedure for
each group. It will be established by assigning two randomly
paired duplicate pages at the end of each task booklet which
will provide a retest rating for two line drawings on each
scale,

Each individual therefore, rated a particular scale
for the ten experimental lines and for two duplicate lines.
In other words, each individual's rating of a scale ylelded
twelve raw scores, ten of which are part of the analysis of
varlance and two are retest ratings on the experimental lines.

The accepted level of confidence for all statistical
evaluations 1s the one percent level, Although this is a
high standard, it will become evident that the proportion of

error variance for the obtalned results is large.

8 op. eit. p. 118.
9 Op. Oit. p' 145"1461
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4. Pilot Studies.

Four different groups of subjects were examined be-
fore the final research projJect was undertaken. The reasons
for these investigations were to establish which groups could
reliably rate the lines on the scales and to determine other
factors which might be relevant. No attempt was made to
equate the groups of individuals; so that no conclusive
statements can be made regarding subject variables. The
suggestions drawn from these studies then, depend as much
upon the remarks made by the subjects, as upon the statistical
analysis of their ratings.

A. Procedure.- The task was always administered to
groups of individuals. Por the study with patlients, i1our or
five subjeets did the task at once, thus providing a group
administration. All of their booklets were later pooled, in
order to determine the rellability correlation coefficients.

Each subject was given a booklet. The first page was
the same for both the Pilot Studies and the Research Group,
and contains general information about the subject's age, sex,
language, education and vocation. It appears as the firast page
in Appendix 3. The second page follows the usual instruections

suggested by the authors of the Semantic Differentiallo, with

certain modifications directed by the specific subject matter

10 op. cit. p. 82-84,



THE EXPERIMENTAL DESIGN 33

to be rated, It appears in Appendix 1. The instructions were
read aloud to the subjects with some additional remarks on
rating. The examiner wrote on a blackboard a sample scale with
the numbers from one to seven under the respective rating
spaces., Secondly, he wrote an explanation that the spaces one
6r seven meant very closely related to either the one end of
the scale or the other, spaces two or six meant quite closely
related, and space four meant neutral or undecided. For the
patient groups, no blackboards were avallable; so that the
above explanations were repeated several times. Since this
graphic presentation decreased much turning of pages to re-
read the instructions, 1t was done for each of the following
groups in both the Pilot Studies and in the Main Research.

The next ten pages of the booklet each contained a
different line to be rated on fifteen scales. A sample page
appears in Appendix 2. The last two pages are a duplication
of two main pages and serve the purpose of test-retest reli-
ability. The sequence of the scales was the same on each page
and was randomly ordered by using a table of random numbersll
The sequence of the ten experimental pages varied for each
booklet, and was randomly ordered by using the above tables.
The last two pages were also randomly paired, and affixed to

a given booklet so long as nelther of them were the same as

11 A.L. EBdwards, Statistical Analysis, New York,
Rinehart, 1946, Table G, p. 340-341.
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the last two pages appearing in that specific booklet. This
condition was applied to limit the effect of recent memory.

During the task, the examiner emphasized the use of
imagination and not to skip any scales.

B. Psychlatric Patient Group- Thirty-three patients
were selected from the current files of the Ontario Hospital,
Kingston. They had been diagnosed, on admission, as either
catatonic or paranold schizophrenics. Their duration of hos-
pitalization ranged from two weeks to ten years and some were
receiving medication. All of the patients spoke only English.
Thelr medlan age was 35 years 1l months, with a range from
21 years 3 months to 45 years in which the first quartile
fell at 33 years and the third quartile at 43 years 4 months.
The median of their educational achlevement was grade 3, with
a range of grade 8 to grade 13 in which the first quartile
fell at grade 8.25 and the third quartile at grade 10,25.

The computation of the overall test-retest reliabil-
ity yielded an u=.37. The accepted rellability for N=387 at
the one per cent level of significance is r=.08. The reli-
ability of the individual scales indicated that only eight
of the f{ifteen scales were slgnificant at r{(p=.01)=.32.

The patients needed much help in understanding the instruc-
tions, encouragement in doilng the task, and even definition
of particular words. Theilr perplexity and low level of test-
retest reliabllity deterred further statiscal analysis.



THE EXPERIMENTAL DESIGN 35

C. Hoepital Aldes and Attendants.- Eleven aides and
attendants were examined at The Ontario Hospital, Kingston.
They were students for a diploma course given by the Nursing
Department, and all spoke only English. Their medlan age was
33 years 11 months, with a range of 21 years 1 month to 53
years 8 months, for which the first quartile fell at age 21
years 11 months and the third quartile fell at 40 years 11
months., The median grade for their level of academic achieve-
ment was grade 10, with a range from grades 8 to 12, in which
the first quartile was grade 9, and the third quartile was
grade 11.

The computation of the overall test-retest rellabil-
ity ylelded an #=.46., To be significant at the one per cent
level of confilienue, the correlation coefficient for N=328
should be r=.14. There were, however, only two scales which
met the accepted level of significance of r=.54., Although
there was much less evidence of perplexity, the rellabillities
were go low as to indicate the inadvisability of further
analysis,

D. Seminarians.- Eighteen seminarians, who were in
their second year of studies for the priesthood were examined.
All of them spoke English primarily, except three who spoke
best a language other than English. Their median age was
20 years 10 months, with a range of 19 years 10 months to 25
years 5 months, in which the first quartile fell at 20 years
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10 months and the third quartile at 21 years 7 months.

The computation of the overall test-retest reliabil-
ity was r=,35. The required reliability for N=533 at the one
per cent level of confidence is r=.14. For the individual
scales, only happy - sad, beautiful - ugly and aggressive -
defensive falled to reach the accepted level of confidence.
The approach of the seminarians also suggested much less con-
fusion than the previous groups had experienced. An analysis
of variance for each ¢f the twelve reliable scales was then
undertaken. The F value for the main effect of shape was
significant at the one per cent level of confidence for the
following seven acaleat: uszeful - useless, affectionate -~
hateful, strong - weak, masculine - feminine, hard - soft,
exciting - calming and fast - slow., Neither the main effect
of orientation nor the double interaction of shape by orient-
ation were significant at the one per cent level of confidence
for any of the zcales.

E. Nursez.- The last group for the Pilot Studies con-
sisted of sixty-two nurses who were enrolled in the School of
Nursing, University of Ottawa. They were students in a course
in general psychology. Forty-seven subJects spoke English
primarily, nine spoke French best and six spoke either Italian,
Chinese or Dutch most fluently. Their median age was 27 years
6 montha with a range of 20 years 7 months to 52 years 4 months
in which the first quartile fell at age 23 years and the third
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quartile at 31 years 2 months,

The computation of the overall test-retest reliabil-
ity ylelded an r=.45. The accepted level at the one per cent
level of confidence for N=1224 is r=.17. Only the scale
aggressive - defensive falled to reach the required level of
significance of r(p=.01)=,26, A few subjects experienced
some degree of perplexity, did not complete their booklets,
and were not.included in the final group of 62 subjects,
Analyses of variance for the fourteen reliable scales were
undertaken. The main effect of shape was significant.at the
one per cent level of confidence for all of the fourteen
scales, The main effect of orientation was significant at
the accepted level of significance for the following scales:
pleasant - unpleasant, beautiful - ugly, safe - dangerous,
affectionate - hateful, happy - sad, hard - soft and fast -
s8low. Necne of the double interactions of shape by orienta-
tion for these scales reached the accepted level of confidence.

F. Suggeations Derived from the Pilot Studies.- It
was apparent that the task could not be readily accomplished
by everyone. The perplexlity of the first two groups suggested
that either level of mental health or level of academic achieve-
ment might be related to whether a subject could reliably rate
the lines. The Seminarians and Nurses, however, produced re-
sults which indicated that some scales could be relisbly rated

and the analyses of variance demonstrated the effects of shape
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and orientation. This suggested that a group of mixed sub-
Jects with a high level of academlc achievement who were not
hospitalized would be suitable for the main experimental
research,

From the Pllot Studles, some doubt was created con-
cerning the reliabllity of the scales. No =ingle scale had
been conaistently reliable across the four groups. Their
variability ecould depend upon elither the nature of the task,
or the particular zamples of individuals, however, none of
these aspects could be readily analyzed. From the comments
of the subjeects and from their general rating behavious, there
was some suggestion that a few of the scales helped to create
a 'halo! effect for the lines. A change in the format appear-
ed neceasary by decreasing the number of Evaluative scales; ao
that they would be more equal in number to the Potency and
Activity scales, @ood - bad, beautiful - ugly and useful -
useless were therefore discarded. The direction of the remain-
ing scales also was changed by randomly selecting half of the
scales and reversing the poasition of theilr adjectives, 'The
scale aggressive - defensive also was changed to aggressive -
timid which might be more stable and appropriate for rating
the lines.

From observing the subjects, it appeared that it took
a few pages of rating to become acquainted with the task.

Upon re-examination of the instructions, the opening paragraph

was reformulated to emphasize the use of the subject's
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imagination. An introductory page with a line of mixed shapes
to be rated on the research scales also was inserted after the
instructions. Both of these innovations were made to ease the
subject's perplexity and thereby possibly increase the relia-

bility of thelr ratings for the experimental lines and scales.

5. 8pecific Hypotheses.

Considerations which developed from the Pilot Studies

indicated that twelve scales of the Semantic Differential

would be used in the main researgh. Since the effects of shape
and orientation of a line will be examined for each scale, an
hypothesis for these scales is necessary. The specifie hypo-
theses stated in the null form, are as follows.

1.-The rating of a line on the scale active - passive
is independent ¢f the shape and/br the orientation of the line.

2.-The rating of a line on the scale affectionate -
hateful 1s independent of the shape and/br the orientation of
the line,

3.-The rating of a line on the scale aggressive -
defensive is independent of the shape and/or the orientation
of the line.

4.-The rating of a line on the scale competitive - co-
operative is independent of the shape and/or the orientation
of the line.

5.-The rating of a line on the scale exciting - calm-
ing is independent of the shape and/or the orientation of the
line,

6.-The rating of a line on the scale fast - slow i3
independent of the shape and/or the orientation of the line,

7.~The rating of a line on the scale happy-- sad is in-
dependent of the shape and/or the orientation of the line.
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8.-The rating of a line on the scale hard - soft is
independent of the shape and/or the orientation of the line.
3.-The rating of a line on the scale masculine -~
feminine 1is independent of the shape and/or the orientation
of the line,
10.~The rating of a line on the scale pleasant -
unpleasant is independent of the shape and/or the orienta-
tion of the line. '
11.~-The rating of a line on the scale safe - dangerous
ia independent of the shape and/or the orientation of the
ine,
12.~-The rating of a line on the scale strong - wealk is
independent of the shape and/or the orientation of the line,
6. Bxperimental Procedure.

A. Bublects.- The fifty-lfive aubjects, who took part
in the main experiment, were students of the School of Poy-
ehology and Rducation, University of Ovtawa, Forty-asix sub-
Jects were members of a c¢lass in Measurement and nine other
atudents were asked to sit-in and do the task with this classz,
Pour bookletz were discarded due to incompletion or upon the
subject's statement o) misunderstanding the task, For example,
one person thought he waes rating himsell, two individuals misz-
understood the technigue of rating, and one person missed a
complete page in the booklei. The total number of subjecis
who completed their booklets in the main study was then
fifty-one, of whiech there were {ifteen women and thirty-six
men .

The native language uspoken by the subjects was varied.
Native language was defined as the language which the subject
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spoke best., If a subject was bilingual, in other words, he
spoke more than one language equally well, he was to list
them on the front sheet. In the experimental group, eighteen
subjects spoke English best, nine were bilingual, and twenty-
four subjectsspoke best a language other than English. More
specifically, elghteen spoke French, three spoke Chinese and
the remaining subjJects spoke Spanish, German and 3lovenian.
All of the subjects, however, knew enough English to be en-
rolled 1n University courses glven in English.

For the experimental subjects, the median age was 23
years 10 months, with a range of 19 years 1 month to 58 years
3 months in which the first quartile fell at 21 years 11
monthe, and the third quartile fell at 27 years 1 month.

B. Administration.- Each subject received a test
booklet. A typical booklet appears in Appendix 3. It con-
tains a face sheet for the subject's age, sex, language,
education and vocation., The second page contains instructions
similar to those glven by the authors of the Semantic

Differential., The examiner read them aloud to the subjeets

and then wrote on the blackboard the description of rating
categories as outlined in the procedure for the Pilot 3tudies.
The third page 1s an introduction to the experimental taak,

It contains a line to be rated on the twelve experimental
scales. The introductory drawing has both straight and cur-
vilinear shapes and an orientation not used for the experi-

mental lines. The next ten pages each contains a different
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line of specific shape and orientation to be¢ rated on the
welve scales. The last two pages are a duplication ol two
of the main experimental pages, and serve the purpose of
test-retest reliability. The sequence of the scales was the
same on each page and was randomly ordered by using a table
of random numbers given by Edwardsl2. The sequence of the
experimental pages varied for each test booklet and was
randomly ordered by uslng these tables. The last two pages
also were randomly pairediin the same manner. They were
attached to & booklet under the conditions that neither of
theze duplicate lines shoull be the same as those appearing
on the last two pages nor the first page of that specific
booklet.

JubJjectes were given the opportunity to ask guestions,
They were ancwered by the examiner for each subject and were
not given orally te the group. The subjJects were also re-

minded to use their imagination and not to skip any scale.

12 op. eit.



CHAPTER III1
THE EXPERIMENTAL RESULTS

This chapter will consider the statistical findings
of the main experiment. The section will cover the test-
retest reliabllities, the analysls of varlance for each of

the twelve scales, followed by a discussion of the results.
1. Test-retest Reliability

The reliability for this study was established by
the test-retest method. Each subject was presented with a
booklet, the last two pages of which were duplicates. The
subject's rerating of these two lines provided two pairs of
retest ratings for each of the twelve scales., The fifty-one
experimental subjects produced a total of 1224 test-retest
rating palrs, which were made up of 102 pairs for each scale.
Since the exact number of lines to be rerated could not be
controlled, the number of test-retest ratings ranged from
120 to 132 pairs. The computation of the overall test-
retest rellabllity ylelded an r=.52, for which r(pa.Ol)z.O7.

Each of the twelve scales reached the accepted
level of significance of r(p=.01)=.26. The correlation co-
efficients ranged from r=.32 to r=.69. They will be glven
for each scale as it 1s discussed in the next section.

The reliability correlation coefficients for each of

the ten lines also were greater than r(p=.01)=.22. Each of
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the correlation coefficients 1s given in Table I. They range
from r=.34 to r=,62,

The test-retest rellabllity coefficients across the
scales, for each scale and for each line therefore, were
beyond the accepted level of confidence.

2. The 3timulus Variables of
Shape and Orientation.

This section will deal with the given scale for each
of the specific hypotheses. The reliability correlation co-
efficlents will be stated for each scale followed by a state-
ment on the effects of shape and/or orientation. Since there
are only two conditions of orientation, a F value which attalns
the accepted level of significance needs no further 1lnvestiga-
tion., When the F value for shapes 1s significant, discussion
of the significant differences between the mean ratings of the
shapes will be included. PFor each scale, this aspect of the
discussion will be limited to whichever shapes were found to
be significantly different from each of the other shapes.
Appendix 4 contains the Tables for each scale of the summary of
the analysis of variance followed by an evaluation of the
differences between the mean ratings for each shape. The
Tables follow in a consecutive order. When evaluating the
mean differences, the shapes were given the alphabetical let-
ters A to C meaning straight line, obtuse angle, acute angle,

curved line and two-thirds circle respectively.
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Table I.~

Correlation Coefficients of the Test-retest Reliability for
the Ten Experimental Lines

Shape Orientation I Orientation II1
A. 49 49
B. 48 -50
.62 +59
D. 49 4T

E. 51 .34




THe EXPERIBIZNTAL RESULTS 46

Table II contains a summary of the estimates of varilance for
each scale,.

1.-Active - passive, - The computation of the test-
retest reliability yilelded an r=.32. The F value for the
mailn effeect of shape 1is beyond the accepted level of confil-
dence. The differences between the wmean ratings for both the
obtuse and acute angles were significantly different from
each other and from the means of each of the other shapes.

2.-Affectionate - hateful - The computation of the
test-retest reliability yielded an r=.32. The F value for
the main effect of shape 1s beyond the accepted level of con-
fidence. Although some differences between the mean ratings
of the shapes were found to be significant, no one shape uas
consistently different from each of the other shapes.

3.-Aggressive - timid. - The computation of the test-
retest reliability ylelded an r=.66. Both F values for the
main effects of shape and orilentation are beyond the accepted
level of confidence. The mean rating of the straight line,
the obtuse angle and the acute angle was found to be signifi-
cantly different from the means of each other and from the
mean ratings of the curvlilinear shapes,

4,-Competitive - cooperative .- The computation of the
test retest reliability yielded an r=.48., The F value for the
main effect of shape is beyond the accepted level of confi-
dence. The differences between the mean rating for each shape

was found to be significantly different from every other.shape.



Table II.-
Estimates of Variance for the Ratings on Each of the Twelve Scales

Scale Main Effects Double Interactions Triple Interaction
Shape Orientations Individuals S by O S by I O by I SbyOby I
1. 73.22*  8.54 4.37 73 3.28°  2.59 2.47
2, 59,14 2.54 3.25 1.63 1.72 1.27 1.01
3. 92.12 16.24 5.03 2.05 2.30 2.06 1.77
i, 110.34 15.18 4.43 1.57 2.34 2.39 2.25
5. 54.29 36.80 4. 46 1.61 2.94 2.17 1.86
6. 121.84 9.61 4,10 1.15 4.20 2.88 2.25
7. _6.84 1.13 .27 2.87 2.69 2.20 1.25
8. 188.78 10.45 3.57 2.40 2.89 1.89 1.85
9. 158.03 2.68 2.15 1.83 2.0 1.62 1.43
10 32.87 .95 3.17 3.87 2.80 2.21 1.84
11 59.80 33.65 3.89 7.79 3.28 2.20 2.02
12 99.99 h.71 5.15 .64 2.46 1.59 2.00

a Single underlining denotes a p< .01 for F.
b Double underlining denotes a p .05 for F.

SLIASHY TYILNINIWHJIXT HHL
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5.~Exciting - caiming.- The computation of the test-
retest reliability yielded an r=.36. Both F values for the
main effects of shape and orientation are beyond the accepted
level of confidence. The mean rating of the acute angle was
found to be signirficantly different from each or the other‘
means.

6.-Fast - slow.- The computation of the test-retest
reliability yielded an r=.52. The F value for the main effect
of shape 1s beyond the accepted level of confidence. The mean
rating of the obtuse angle was found to be significantly dif-
ferent from each of the other means,

T.-Happy ~ sad.- The computation of the test-retest
reliability yielded an r=.34, Neither of the F values for the
main efiects attalned the accepted level of confidence. The
table of differences between the mean ratings for each shape
is included feor casual examination. It is evident that the
mean ratlng for any one shape is not consistently different
from the means of other shapeé.

8.-Hard - soft.- The computation of the test-retest
reliability ylelded an r=.69. The F value for the main effect
of shape 1s beyond the accepted level of confidence. The mean
ratings for both the obtuse angle and the acute angle were
found to be significantly different from each other and from

the means of the other shapes.
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J.~Masculine - teminine.- The computation of the
test-retest reliability ylelded an r=.69. The F value for
the main efiect of shape is beyond the accepted level of con-
fidence. The mean rating for the acute angle was found to be
significantly dilferent from the mean of every other shape.

10.-Pleasant - unpleasant.- The ecomputation of the
test-retest reliability yielded an r=.38. The F value for
the maln effect of shape 18 beyond the accepted level of con-
fidence. No single mean rating for a shape was consigtently
significantly different from the means of the other shapes.

11.-Safe - dangerous.~- The computation of the test-
retest reliability yielded an r=.47. The F values for the
main effects and the double interaction for shape by orient-
ation are beyond the accepted level of confidence. The mean
rating for the acute angle was found to be significantly
different from the means for each of the other shapes.

12.-Strong - weak.- The computation of the test-retest
rellabllity yielded an r=.60. The F value for the main effect
of shape 1s beyond the accepted level of confidence. The mean
rating of the obtuse angle was found to be significantly dif-
ferent from the means for each of the other shapes.

In summary then, the main effect of shape was found
to be significant at the accepted level of confidence for all
the scales execept happy - sad. The effect of orientation was

found to be significant for the scales aggressive - timid,
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exelting - calming and usofe - daugerous. Only the double in-
teration of shape by orientation for the scale safe-dangerous
reached the accepted level of confidence.

A further tesgt of the effect of orientation was under-
taken. The previous notions of horizontal and vertical orilent-
ation were discarded. For each of the five shapes the ratings
were reordered; so that the first orilentation contained the
highest rating for each pailr of ratings on a given shape.

The analyses of variance were re-run and the following results
were obtained. The effect of orlentation was significant for
the three scales which had previously yielded such results

and for only one new gcale hard -~ soft, which could have
occurred by chance. This re-~evaluation gives some support to
the original assumptions concerning the horizontal and verti-
¢cal orilentations for the flve experimental shapes.

Some consistency in the differences between the mean
ratings were found for the shapes. Only on the scale com-
petitive - cooperative was each mean rating found to be
significantly different from the mean of every other shape.
However, the mean rating was found to be significantly dif-
ferent from the means of every other shape on seven scales

for the obtuse angle and on six scales for the acute angle.
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3. Discussions.

From the statistical analyses, it is evident that the
shape of a line has a major effect on rating scales of the

Semantic Differential. The orientation of a line also appears

to be an important effect but to a lesser extent than shape.
The interaction between shape and orientation was significant
at the accepted level for only one of the twelve scales and
possibly could have occurred by chance. These trends also
were evident in the pilot studles with the Seminarians and
Nurses.

Examination of the significant differences among the
mean ratings for the shapes indicates that each mean rating
of the angular lines were more frequently different than the
means of every other shape. By observation; however, the
straight line and both curvilillinear shapes appear equally dif-
ferent from each other but perhaps these visual differences
did not significantly effect the rating of the scales. Either
the selected s8cales were not senslitive to these difference,or
else they measured other aspects of observation.

The authors of the Semantlc Differential have form-

ulated and to some extent demonstrated that the scales mea-
sure psychological meaning. They define this phenomenon from

the following two approaches.



ThHL EAPERIMBNTAL RESULIS 52

In learning-theory terwmy, the meaning of a

sign in a particular context and to a par-

tleular person has been defined as the

representational medlation process which

1t eliclits; in terms ol our measurement

operations the meaning of a sign has been

defined as that point in the semantlc space

specified Ey a series of differentiating

Judgments.
In the first delfinition, a representational mediation process
occurs when a stimulus other than the significate is contigu-
ous with a sign such as word. For this process both the
stimulus and sign have aequired an increment of association
with some degree of similarity. The semantic space ig deter-
mined by the position checked on the scales which are analyzed
by a genersalised distance formual. Although the data in the
present research could be analyzed to determine if a line had
specific meanings, it would not serve the purpose of this
study. In other words, the effects of shape and orientation
of a line could not be determined from this approach. Whether
the present ratings measure meaning within the definitions as
given by the authors then has not been fully esbtoblished by
the statistical analysis. It is evident, however, that what-
ever gonnotative assoclations occurred between a line and an

adjectival scale were enough to ereate some significant giffen

ences among the shapes and between the orientations.

1 Charles E. Osgood, George J. Sucl and Percy H.
Tannenbaum, The Measurement of Meaning, Urbana, University
of Illinois, 1957, 342 p.
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It should be nouwed that some researchers in the area
of sexual and cultural symbolism have made fairly broad gen-
eralizatlons from their results. After demonstrating the
matching of siample 1ines with the words masculine and temin-
ine, @latier aand Hauch? conclude that the way in which a
subject draws these kinds of lines ls related to the individ-
ual's masculine or feminine identification, This type of
statement may or may not be true, but it can not necessarily
be concluded Irom this kind of research. The review ol the
literature and the present study indicate that lines can be
matched with or rated on a wide variety of verbal responses.

An spplication of the present experimental results
possihly could be made in vhe area ol the graphic arts. When
lines are accompanied with words, the shape and orientation
of a line may infliuence the effect which an illustration has
on an individual. For example, when a contrast effect is
desired, presentations each contalning the same kinds of line
possibly woula ftall short of expressing opposite ideas. Of
course, the most direct application can only be made to the
present experimental design,

The statistical analyses of the experimental results

indicate, that shape and orientation are measurable stimulus

2 Andrew M. Glatter and Paul Hauch, "Sexual Sym-
bolism in Line Qualities", Journal of Clinical Psychology,
Vol. 14, No. 2, April 1958, p. 1683-163.
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variables of lines. These varlables generally have been found
to create significant effects on rating of the Semantic

Differential scales. The general and the twelve specific hy-

potheses stated 1n the null form can be partially rejected,

in that the rating of a line on a particular scale was not
always found to be independent of the shape and/or orient-
ation of the line., The analyses of variance indicated that
primarily the shape and occasionally the orientation of a line
do affect the rating of these scales. The interaction effect
was found to be significant for only one scale which suggests
that it could have occurred by chance. It 1s recognized that
the generallzations cannot be made beyond the speclific experi-
mental group. Therefore, it can be stated that shape and
orientation generally have a differential effect upon the
rating of a line on scales selected from the Semantic

Differential for a group of Psychology and Educatlon students.




SUMMARY AND CONCLUSIONS

The purpose of the present research is to investigate
the stimulus variables in simple lines. A sample of five geo-
metric shapes w8s selected. It consisted of a straight line,
an obtuse angle, an acute angle, a curved line and a two-
thirds circle. These shapes were presented in two orienta-
tions defined as horizontal and vertical. In the experi-
mental task, each subJect rated each of the ten lines on a

representative sample of Semantic Differential scales.

Four pllot studles were undertaken. The Psychiatric
Hospital Patients and Aides and Attendants evidenced some
degree of perplexity in doing the task and generally produced
unreliable ratings. The Seminarians and Nurses however,
appeared to understand the task and rated most of the scales
reliably. Analyses of variances for the reliably rated scales
of the last two groups were undertaken, The statistical re-
sults indicated that primarilily the shape and to a lesser
extent the orientation of a line affected the rating of these
scales. The pilot studies also suggested some changes in the
procedure and the necessity of selecting a group of subjects
who were not hospitalized and had a high level of academic
achievement.

The main experimental group consisted of fity-one
students of the School of Psychology and Education. Each

line and each scale was rellably rated at the accepted level
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of confidence. The analyses of variance for each scale indi-
cated that primarily the shape and to a lesser extent the
orientation affected the rating of Semantic Differential

scales. Although the procedure was changed and the groups
were different, these results are similar to those found in
the pllot studies with Seminarlans and Nurses.

Other stimulus variables could be investigated in
future research. The variables of size, hue and line press-
ure could each play a part in rating these lines. Although
line pressure 1s a difficult effect to control, the use of a
light metre might provide some measurement of this variable
when photo-offset printing 1s used.

The effect of the methods of presentation also could
be investigated., It was pointed out that the words accompany-
ing an ambiguous line drawing create a set., Although the
scales are a representative sample of those used in studies

with the Semantic Differential, they might have created an

overall set. Also, when the rater has an opportunity to rate
all of the lines, some degree of comparison and differentia-
tion among the lines could occur. Although these effects

were partially controlled by a random ordering of pages in
each booklet, they still might have operated to create signif-
icant differences in the maln effects. Further control of
these effects could be achieved by presenting only one line

to be rated on one scale by each subject in a group. To
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attaln an adequate sample of ratings of each line on each scale,
a large number of subjects would be necessary.

The main conclusions from the present research indi-
cate that simple lines do have some stimulus value. The
differential effects of shape primarily and occasionally or-
ientation of a line are evidenced in the rating of Semantic

Differential scales. The mean ratings for the angular shapes

were found most often to be consistently different from the
means of the other shapes. 3ince all of the shapes appear
different, it was suggested that the scales measured connota-

tive associatlions which challenge casual observation.
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APPENDIX 1

INSTRUCTIONS FOR THE PILOT STUDY GROUPS



The purpose of this study is to measure what lines mean to
various people. All of the lines in this booklet are parts of
drawings. On each page, you will find a line to be judged and
beneath it a set of seven-point scales. You are to rate each line
on each scale in the order they are presented.

Here is how to use these scales:
If you feel the line at the top of the page is very closely related
tolone end of the scale, you should place your check-mark as
follows:

emotional X : : : : : unemotional

OR
emotional : : : : : : X unemotional

If you feel that the line is quite closely related to one or the
other end of the scale (but not extremely so), you should place
your check-mark as follows:

serious : X : : : : humorous
OR
serious : : : : : X : humorous

If the line seems only slightly related to one side as opposed
to the other side (but not really neutral), then you should
check as follows:

unusual : : X : : : usual
OR
unusual : : : : X H : usual

The direction toward which you check, of course, depends upon
which end of the scale seems most characteristic of the line you
are judging.

If you consider the line to be neutral on the scale, both sides
of the scale equally associated with the line, or if the scale
is completely irrevelant, unrelated to the line, then you should
place your check-mark in the middle space:

near : : s X : I far
IMPORTANT:
l. - Place your check-marks in the middle of the spaces.
THIS NOT THIS
. X ¢ : : X :
2. - Be sure to check every scale for evefy line. Do not omit any.

3. - Never put more than one check-mark on a single scale.

Do not look back and forth through the pages. Do not try to remem-
ber how you checked previous lines. Make each rating a separate
and independent judgement. Work quickly and carefully. 1t is your
first 1lmpressions, your immediate "feelings" about the lines,

which we want,
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A SAMPLE PAGE OF A BOOKLET FOR THE PILOT STUDIES
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A TYPICAL BOOKLET FOR THE EXPERIMENTAL GROUP



NAME CIRCIE M or F

Surname Christian Names M or S

DATE OF BIRTH: AGE:

Day Month Year Years MNonths
BIRTHPLACE:

Place Province or State country
LANGUAGE:

Native Others you fluently use.
EDUCATION:

Grade or Degree Institution Date

Completed

VOCATION:

Nature Where Employed?



file:///7here

The purpose of this study is to determine what simple line
drawings mean to various people. On each page, you will find a
line drawing to be judged and beneath it a series of descriptive
scales. You are to rate each line on each scale in the order they
are presented. Use your imagination to make each line meaningful.

Here is how to use these scales:
If you feel the line at the top of the page is very closely related
to one end of the scale, you should place your check-mark as
follows:

emotional X : : : : : : unemotional
OR
emotional : H : 3 : : X unemotional

If you feel that the line is guite closely related to one or the
other end of the scale (but not extremely so), you should place
your check-mark as follows:

serious : X : : : : humorous
OR
serious : : : H s X humorous

If the line seems only slightly related to one side as opposed
to the other side (but not really neutral), then you should
check as follows:

unusual : : X : : : usual
OR
unusual : H : : X : usual

The direction toward which you check, of course, depends upon
which end of the scale seems most characteristic of the line you
are judging.

If you consider the line to be neutral on the scale, both sides
of the scale equally associated with the line, or if the scale
is completely irrevelant, unrelated to the line, then you should
place your check-mark in the middle space:

far

near : H : X H

IMPORTANT :

l. - Place your check-marks in the middle of the spaces.

THIS NOT THIS

: X : S X :

2, - Be sure to check every scale for every line. Do not omit any.

3. = Never put more than one check-mark on a single scale,

Do not look back and forth through the pages. Do not try to remem-
ber how you checked previous lines. Make each rating a separate
and independent judgement. Work gquickly and carefully. It is your
first impressions, your immediate "feelings" about the lines,

which we want.
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BET-EEN THE MEAN RATIHNGS OF EACH SHAPE
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Table III.-

80

Summary of the Analysis of Varilance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale

Active-passive

Source of Sum of df Estimate F F. o5 F o1
Variation Squares of
Variance
Main Effects
Shapes 292.87 4 73.22 25.69 2.39 3.36
_Orientations 8.54 I 8.54 3.43 3.88 6.75
Individuals 218,26 50 4,37
Double
Interactions
S by O 2.91 4 .73 .30 2.41 3.41
Sby I 648.13 200 3.24 1.31 1.26 1.39
Oby I 129.26 50 2.59 1.05 1.42 1.62
Triple
Interaction

Sby O by I 493.29 200 2.47
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Table IV.-

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Active-passive

— — — — e —
— —— e

———

Differences Between the Mean Ratings
for Each Shape

Shape A B C D E
Mean
Rating 6.73 6.76 4,27 8.37 8.45
E 8.45 10 2a 1062 h018 008 -
D 8.37 1,64 1.61 4,10 -
C y 27 2.46 2.49 -
B 6.76 .03 - -
A 6.73 --

a Single underlining designates D( p < .01)= .86
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Table V.-
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Summary of the Analysis of Variance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale
Affectionate-hateful

Source of Sum of df Estimate F F:05 F oI
Variation Squares of
Variance
Maln Effects
Shapes 236.57 4 53.14 34.38 2.41 3.41
Orientations 2,54 1 2.54 2.39 3.88 6.75
Individuals 162.47 50 3.25
Double
Interactions
S by O 6.54 4 1.63 1.61 2.41 3.41
Sy I 344.23 200 1.72 1.70 1.26 1.39
Oby I 63,26 50 1.27 1.26 1.42 1.62
Triple
Interaction
Sby O by I 202.66 200 1.01
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Table VI .=

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Affectionate-hateful

Differences Between the Mean Ratings
for Each Shape

Shape A B c D E
Mean
Rating 8.37 7.76 8.43 5.27 5.65
E 5.65 2,728 2.12 2.78 .38 - -
D 5.27 3,10 2.4 3.16 - -
c 8.43 .06 .67 - -
B 7.76 -61° - -
A 8.37 - -

a Single underlining designates Dip £ .01)= .67
b Double underlining designates D(p <« .05)= .51
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Table VII.-~
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Summary of the Analysis of Variance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale
Aggressive-timid

Source of Sum of df Estimate F F.o5 F o1
Variation Squares of
Varilance
Main Effects
Shapes 368.47 4 92.12 45.16 2,39 3.36
Orientations 16.24 1 16.24 8.87 3.88 6.75
Individuals 251.T74 50 5.03
Double
Interactions
S by O 8.20 b 2.05 1.15 2.41 3.41
Sby 1l 460.73 200 2.30 1.30 1.26 1.39
Oby I 102.86 50 2.06 1.16 1.42 1.62
Triple
Interaction
Sby Oby I 354.20 200 1.77
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Table VIII.-

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Aggressive-timid

Differences Between the Mean Ratings
for Each Shape

Shape A B C D )
Mean
Rating 5.78 7.35 4.76 .33 8.69
E 8.69 2.912  1.34 3.93 -ToP - -
D 9.39 3.61 2.94 5.18 - -
c 4.76 1.02 2.59 - -
B 7.35 1.57 - -
A 5.78 - -

a Single underlining designates D(p < .0l)= .73
b Doulkle underlining designates D(pg .05)= .55
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Table IX.-
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Summary of the Analysis of Variance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale

Competitive-cooperative

Source of Sum of ar Estimate F F.o5 F.or
Yariation Squares of
Variance
Main Effects
Shapes 441,36 4 110.34  47.97 2.39 3.36
Orientations 15.18 1l 15.18 6.66 3.88 6.75
Individuals 221.27 50 4.43
Double
Interactions
S by O 6.27 4 1.57 .TO 2,41 3.41
Sby I 468,24 200 2.34 1.04 1.26 1.39
0by I 119.42 50 2.39 1,06 1.42 1.62
Triple
Interaction
S by O by I 450.13 200 2.25
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Table x' -

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Competetive-cooperative

Differences Between the Mean Ratings
for Each Shape

Shape A B c D E
Mean
Rating 6.82 7.59 5.35 10.53 9.67
E 9.67 2.858 2.08 4.32 .86 - -
D 10.53 3.71 2.94 5.18 - -
c 5.35 1.47 2.24 - -
B 7.59 ~17 - -
A 6.82 - -

a Single underlining designates D(p< .0l)= .77
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Pable XI.-
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Summary of the Analysis of Variance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale

Exciting-calming

Source of Sum of df Estimate F F 05 F or
Variation Squares of
Variance
Mailn Effects
Shapes 217.15 4 54.23 18,47 2.41 3.41
Orientations 36.80 1 36,80 19.17 3.88 6.75
Individuals 223.06 50 4 .46
Double
Interactions
S by © 6.42 4 1.61 .87 2.41 3.41
Sby I 588,05 200 2.94 1.58 1.26 1.39
Cby I 108.50 50 2.17 1.17 1.42 1.62
Triple
Interaction
Sby Oby I 372.78 200 1.86
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Table XII,-
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Evaluation of the Differences Between the Mean Ratings

of the 5 Shapes for the Scale
Exciting-calming

Differences Between the Mean Ratings
for Bach Shape

Shape A B C D
Mean
Rating 8.12 7.73 5.22 9.00
E 8.39 .27 .66 3,17 .61
D 9.00 .88a 1.27 3.78 - -
c 5,22 2.90P 2.51 - -
B 7.73 -39 - -
A 8.12 - -

8.39

a Double underlining designates D(p ¢ .05;
b Single underlining designates D(p ¢ .01

Ha

.65
.87
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Table XIII.-

Summary of the Analysis of Variance of Ratings on 5 Shapes
in 2 Orientations by 51 Individuals for the Scale

Fast-slow
Source of Sum of df Estlimate F F o5 F o1
Variation Squares of
Variance

Main Effects

Shapes 487 .35 L 121.84 29,01 2.41 3.41
Orientations 3.61 1 9.61 4,11 3.88 6.75
Individuals 205.14 50 4,10
Double

Interactions

S by O 4,61 y 1.15 .51 2.41 3.41
Sby I 840.05 200 4,20 1.87 1.26 1.39
Oby I 143.79 50 2,88 1.28 1.h42 1.62
Triple

Interaction

S by O0by I 449,99 200 2.25
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Table XIV.-

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Fast-slow

Differences Between the Mean Ratings
for Each Shape

Shape A B c D E
Mean
Rating 5.63 7.73 4,65 9.73 8.90
E 8.90 2.278  1.17 4.25 .83 - -
D 3.73 4,10 2.00 5.08 - -
c 4,65 .98P 3.08 - -
B 7.73 2.10 - -
A 5.63 - -

1.04
.79

i

a Single underlining designates Dép < .01
b Double underlining designates D(p< .05
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Table XV.-~
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Summary of the Analysis of Variance of Ratings on 5 Shapes

in 2 Orilentations by 51 Individuals for the Scale

Happy-sad
Source of Sum of df  Hhstimate F F 05 F oI
Variation Squares of
Variance
Main Effects
Shapes 27.35 4 6.84 2.54 2.44 3.41
Orientations 1.13 n1 1.13 .51 4.03 T.17
Individuals 213.57 50 .27
Double
Interactlons
S by O 11.48 L 2.87 2.30 2.41 3.41
Sby I 538.25 200 2.69 2.15 1.26 1.39
Oby I 110.07 50 2.20 1.76 1.42 1.62
Triple
Interaction
S by O by I 243.32 200 1.25
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Table XVI,-

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Happy-sad

Differences Between the Mean Ratings
for Bach Shape

Shape A B C D E
Mean
Rating 7.61 7.24 7.29 6.25 6.86
E 6.86 L1752 .38 43 .61 - -
D 6.25 1,36P .99 1.04 - -
C T.29 .32 .05 - -
B 7.24 .37 - -
A 7.6l - -

a Double underlining designates Dgp £ .05)= .64
b Single underlining designates D(p < .0l)= .84
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Table XVII,~

Summary of the Analysis of Variance of Rating on 5 Shapes
in 2 Orientations by 51 Individuals for the Scale

Hard-soft
Source of Sum of ar Estimate F F.O5 F.OI
Variation Squares of
Variance
Main Effects
Shapes 755.12 4 188.78 65.32 2.41 3.41
Orientations 10.45 1 10.45 5.65 3.88 6.75
Individuals 178.73 50 3.57
Double
Interactions
Sby O 9.58 4 2.40 1.30 2.41 3.41
Sby I 577 .68 200 2.89 1.56 1.26 1.39
Oby I 94, 25 50 1.89 1.02 1.42 1.62
Triple
Interaction

S by O by I 369.22 200 1.85
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Table XVIII . -
Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Hard-soft
Differences Between the Mean Ratings
for Each Shape
Shape A B C D E
Mean
Rating 5.35 7.69 4,94 10.80 10.33
E 10033 a.gsa 2064 ét 59 047 - -
D 10.80 5.45 3.11 5.86 - -
c 4.94 A1 2.75 - -
B 7.69 2.34 -
A 5.35 - =

a Single underlining designates D(p £ .0l)=

.86
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Table XIX.-
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Summary of the Analysis of Variance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale
Masculine-feminine

s

af Estimate

Source of Sum of F F 05 F.oI
Varlation Squares of
Variance
Main Effects
Shapes 632.11 4 158.03 65.85 2.41 3.41
Orientations 2.68 1 2.68 1.82 3.88 6.75
Individuals 107.67 50 2.15
Double
Interactions
Sby O T.33 4 1.83 1.28 2.41 3.41
Sby 1 480,29 200 2.40 1.68 1.26 1.39
Oby I 81.22 50 1.62 1.13 1l.42 1.62
Triple
Interaction
Sby Oby I 286.27 200 1.43
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Tu.ble XX- -

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Masculine-feminine

Differences Between the Mean Ratings
for Each Shape

Shape A B Cc D E
Mean
Rating 6.41 7.24 5.34 10.69 10.80
E 10.80 4,398 3.56 5.46 .11 - -
D 10.69 4.28 3.45 5,26 - -
c 5.34 .98 1.81 - -
B 7.24 .83 - -
A 6.41 - -

a Single underlining designates D(p<£ .01l)= .73
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Pable XXi.-
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Summary of the Analysis of Varlance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale

Pleasant-unpleasant

Source of Sum of df Estimate F F.o5 F.o1
Variation Squares of
Variance
Main Effects
Shapes 131,48 4 32.87 11.74 2.41 3.41
Orientations .95 1 .95 .52 3.88 6.75
Individuals 158.68 50 3.17
Double
Interactions
3by O 15.46 4 3.87 2.10 2.41 3.41
S by I 560.12 200 2.80 1.52 1.26 1.39
Oby I 110.65 50 2.21 1.20 1.42 1.62
Triple
Interaction
Sby Oby I 368.94 200 1.84
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Table XXII,-

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Pleasant-unpleasant

Differences Between the Mean Ratings
for Each Shape

Shape A B c D E
Mean
Rating 747 6.98 7.76 5.18 5.67
E 5.67 1,802 1.31 1.09 A9 - -
D 5.18 2.29 1.80 2.58 - -
c 7.76 .29 .98P - -
B 6.98 .49 - -
A T.47 - -

a Single underlining designates Dip.é .Ol?: .85
b Double underlining designates D(pg .05)= .65
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Table XXIII.-
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Summary of the Analysis of Varilance of Ratings on 5 Shapes

in 2 Orientations by 51 Individuals for the Scale

Safe-dangerous

Source of Sum of af  Estimate F F 05 F or
Variation Squares of
Varlance
Main Effects
Shapes 239.21 4 59.80 18.23 2.41 3.41
Orientations 33.65 1 33.65 16.33 3.88 6.75
Individuals 194.53 50 3.89
Double
Interactions
Sby O 31.15 4 T.79 3.86 2.41 3.41
SbylI 655.39 200 3.28 1.62 1.26 1.39
Oby I 110.05 50 2.20 1.09 1.42 1.62
Triple
Interaction
Sby O by I 404.65 200 2.02
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Table XXIV.-~

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Safe-dangerous

Differences Between the Mean Ratings
for Each Shape

Shape A B C D E
Mean
Rating 7.22 7.61 9.88 5.82 6.59
E 6.59 .63 1.02 3.39 .I7° - -
D 5.82 1.408 1.79 4.06 - -
c 9.88 2.66 2.27 - -
B 7.61 .39 - -
A 7.22 - -

a Single underlining designates Dép-é-.Ol;= .92
b Double underlining designates D(p < .01
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Table XXV.-

Summary of the Analysis of Variance of Ratings on 5 Shapes
in 2 Orientations by 51 Individuals from the Scale
Strong-weak

Source of Sum of df Estimate F F.05 F.o1
Variation Squares of
Variance

Main Effects

Shapes 399.97 4 29.99 44.84 2.39 3.36
Orientations 4.71 1 4.71 2.45 3.88 6.75
Individuals 257.26 50 5.15
Double
Interactions
S by O 2.56 4 .64 .32 2.41 3.41
SbylI 492.03 200 2.46 1.22 1.26 1.37
Oby I 79.59 50 1.59 .80 1.42 1.62
Triple
Interaction

Sby O by I 400.64 200 2.00
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Table XXVI.-

Evaluation of the Differences Between the Mean Ratings
of the 5 Shapes for the Scale
Strong-weak

Differences Between the Mean Ratings
Tor Each Shape

Shape A B C D E
Mean
Rating 4,82 7.24 4. 43 8.67 8.39
E 8.39 Q.QZa 1.15 3.36 .28 - -
D 8.67 3,85 1.43 4,24 - -
c 4.43 .39 2.81 - -
B 7.24 2.42 - -
A 4.32 - -

a Single underlining designates D(p < .01)= .76
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APPENDIX 5

ABSTRACT OF

The Effects of Shape and Qrientation on the Stimulus Value
of Lines as Measured by the semantic Differential

The present research has been directed toward an in-
vestigation of the stimulus variables in simple lines. 1In
the review of the literature, it was noted that ambiguous line
drawings ecan be matched with or rated on a verbal response at
a significant level of agreement. The particular stimulus
varlables of shape, orientation and brightness were suggested
as being relevant te the connotative associations required for
this pkenomenon. Procedural variables, such as verbal set,
method <f presentation and subjects also were consldered.
There was no conclusive evidence however, to indicate which
variables either in the stimulus or in the procedure were the
most important.

From these considerations, the purpose of this study
was formulated to examine the effects of the variables of
shape and orientation on the stimulus value of lines. The
past research also suggested that the stimulus value or more
specifically the connotative associations of an ambiguous line

drawing could be measured by the Semantic Differential scales.

1 J.W. MocCallum, Doctoral thesls presented to the
School of Psychology and Education, Unlversity of Ottawa,
October 1961, x1-106 p.
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The experimental lines were drawn in five shapes and
rotated in two orlentations. The shapes consisted of a straight
line, an obtuse angle, an acute angle, a curved line and a twe
thirds circle. Each line was two inches long drawn in black
ink with a medium pressure and reproduced by photo-offset
printing. The orientations were defined as horizontal and
vertical. Each line was presented on a page with a represent-

ative sample of Semantlc Differential scales.

Four Pilot Studies were undertaken. It was found
that the task created some perplexity, particularly for Psy-
chiatric Patients, and Aldes and Attendants; and that the
computation of the test-retest reliability for each scale did
not always reach the accepted level of significance. The ef-
fects of shape and orientation were further investigated for
the reliable scales as rated by the Seminarians and the Nurses.
The analyses of variance of their ratings lndicated that the
effeets of shape and orientation could be differentiated by
these scales., As a result of the Pllot Studies, some changes
were made in the procedure for the experimental group.

The experimental group conslisted of fifty-one Psy-
chology - Education students. Each line and each scale was
found to be reliably rated at the accepted level of confidence,
From the analyses of varlance, it was concluded that primarily
shape and to a lesser extent orientation affected the stimulus

value of lilnes as measured by the Semantic Differential.




