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Bipolar Scales with Pictorial Anchors: Some
Characteristics and a Method for their Use
Arthur D. Beard
Central Michigan University

Visual aesthetic preferences seem to be based
upon a judgmental mechanism that processes non-
verbal cues. Yet the usual methods for measuring
these cues are verbal. A nonverbal method for

identifying and measuring the component cues
present in slides of nonrepresentational paintings is
described. The method was used to develop pic-
torially anchored scales that were easy for subjects
to use and that elicited reliable cue ratings.

What elements in a painting are related to the
amount of time a person spends looking at it?
What styling components in a new automobile
are related to its sales? What aspects of a per-
son’s appearance are related to his or her social
success? Or, more generally, what variables in a
nonverbal, visually perceived aesthetic stimulus
predict a person’s global reaction to it? Al-

though the answers to this type of question,
which may be of significance in the achievement
of both personal and commercial goals, have
been of great interest to scientists for over a cen-
tury (e.g., Fechner, 1865), they have been dif-
ficult to obtain. Berlyne (1971), for example,
described experimental aesthetics as being in a
state of &dquo;protracted infancy.&dquo;
One factor that may be inhibiting progress is

the manner of taking measurements. As Nun-

nally, Lemond, and Wilson (1977) noted, the
only way to establish values for most of the im-
portant variables in a nonverbal, visually per-
ceived aesthetic stimulus is in terms of subjects’
reactions. These reactions are typically mea-
sured through the use of verbally anchored rat-
ing scales (Berlyne, 1974). The question is, Is it
reasonable to use verbally anchored rating scales
to establish values for variables that are ele-
ments of a nonverbal stimulus?

The Nature of the
V isual Aesthetic Process

If the global reaction of interest (e.g., volun-
tary visual attention) is viewed as the output of a
process whose inputs are the variables to be
measured, there must be an inquiry into the na-
ture of the process. Is the process one that

usually inputs and processes verbal material,
even though the stimulus itself is without verbal
elements? Indeed, this would be the case if a
viewer of a painting translated his/her visual im-
pressions into verbalizable thoughts as his/her
eyes roamed over the canvas. But does this de-
scribe the nature of the visual aesthetic ex-

perience and is the word-encoded thought a
typical characteristic?
In a paper exploring critics’ evaluations of

plays, Einhorn and Koelb (1974, p. 7) stated,
&dquo;Whether the final categorization is a diagnosis
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of a disease or a judgment that a work of art is
’great,’ the same mental processes appear to be
at work.&dquo; This suggests that the process generat-
ing a global reaction to a stimulus is the same in
its fundamental character regardless of the na-
ture of the stimulus or of the situation in which
the stimulus is perceived. But writers in the area
of visual aesthetics seem almost unanimous in

disagreeing with that idea (e.g., Chandler, 1934;
Henze, 1957; Munro, 1970). They feel that an
important characteristic of the process asso-

ciated with the aesthetic perception of nonverbal,
visually perceived stimuli is its nonverbal nature,
which is not characteristic of typical analytical
thought processes. For example, Alexander

(1960) had subjects judge the similarity of the
eight simple forms which are shown in Figure 1.
The subjects’ efforts to verbalize the basis for
their judgments showed little relation to the
dimensions uncovered by statistical techniques
and varied from one subject to another. Alex-
ander concluded that &dquo;we do not have words for
what we do with our eyes&dquo; (p. 369). Related ex-
perimental findings and opinions are also found
in Bannister and Mair (1968), Child (1969),
Mirels and Efland (1970), and Wright and Rain-
water (1962).
Given the above, it may be proposed that al-

though untrained persons may not be able to
supply appropriate verbal anchors for rating
scales, experts skilled in the vocabulary of
aesthetic experience could ably supply the an-
chors for laymen to use. However, there is some
question about even the experts’ ability to sup-
ply useful verbal anchors. Gibson (1966, p. 240)

observed, &dquo;No one, artist or psychologist, has
ever been quite sure what a line was, or a bound-
ary, margin, contour, texture, pattern orform.&dquo;

It seems, therefore, that the aesthetic experi-
ence regarding nonverbal visual stimuli does not
involve the mediation of words. And, indeed,
medical science has shown that one side of the

human brain specializes in processing nonverbal
information (Omstein, 1975).

A Problem in Using
Verbally Anchored Scales?

The apparent nonverbal nature of the pro-
cessing of visual aesthetic stimuli, and of the

stimuli themselves, may make it difficult for a
verbal methodology to establish adequate nu-
merical representations of the variables actually
present in the stimuli. It may also limit the in-

vestigator’s ability to establish construct validity
for the variables. Construct validity is usually
thought of in respect to some aspect of a person
or his/her experience, not to objects such as
paintings. But since mechanical and optical de-
vices cannot be used to measure important
dimensions such as &dquo;movement&dquo; or &dquo;depth&dquo; in
a painting, a person must be used as the sensing
and measuring instrument. Most variables in

the object are not present in any meaningful
sense without human processing. Therefore, the
constructs of interest to the experimental aesthe-
tician may be considered as traits belonging to
both the person and to the stimulus in com-

bination.

Figure 1
Eight Stimuli Used by Alexander (1960)
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According to Nunnally (1967), one important
aspect of construct validity is the name of the
construct: &dquo;... the name is ’valid’ only to the ex-
tent that it accurately communicates to other
scientists the kind of observables being studied&dquo;
(p. 95). In experimental aesthetics, the name of a
variable is often a hyphenated pair of bipolar
anchors lifted from the scale used to measure
the variable, e.g., curved-angular. To the extent
that the nonverbal nature of the process inhibits
the establishment of denotative meaning for the
words forming the anchors (and consequently
for the construct’s name), the fidelity of com-
munication achieved by the name, and therefore
its construct validity, will be inhibited.

A Solution?

If the fidelity of communication is reduced by
the process of encoding a nonverbal, visually per-
ceived object into words, why not eliminate the
encoding step? This suggests substituting non-
verbal visual referents, pictures, for the usual
verbal anchors on rating scales. Of course, to
avoid substituting vague pictorial abstractions
for vague verbal abstractions, the pictorial an-
chors should be fully detailed and in full color.
The feasibility of using pictorial anchors is

doubtful, however, for the following reasons: (1)
the pictures on a rating form would be far too
small to show the necessary detail unless the rat-

ing form were tablecloth-size; (2) reproducing
full-color pictures for use as scale anchors would
be prohibitively expensive; (3) persons likely to
be subjects are accustomed to using verbally an-
chored scales and would find pictorially an-
chored scales too difficult to use; and (4)
measures obtained with such scales would be
unreliable.

Why Bother with
Pictorially Anchored Scales?

The value of efforts to develop pictorially an-
chored scales in spite of the doubts lies in at
least four areas. First, as noted above, the pic-

torial anchors may enhance the measured con-
struct’s validity. Second, if the stimuli being
judged are nonverbal, visually perceived, and
aesthetic, then pictorially anchored scales may
uniquely identify the appropriate variables for
inclusion in models of aesthetic judgment.
Third, the use of pictorial anchors may allow use
of the scales by subjects who are illiterate or who
cannot interpret the verbal anchors, for instance,
younger children. And fourth, the picture as a
visual referent will eliminate problems in trans-
lating verbal anchors from one language to an-
other, therefore facilitating some types of cross-
cultural research.

A Method for Using
Pictorially Anchored Scales

Displaying the Anchors

The solution to the problems of size and ex-
pense lies in separating the form used to record
subjects’ ratings from the pictorial anchors. The
anchors can be displayed as large full-color

prints or as projections of full-color slides. If the
prints or projections are large enough, many
subjects can use the anchors simultaneously. A
large drawing of a scale can be displayed be-
tween the pictures so that the pictures’ function
as scale anchors is obvious. After a subject
makes a rating using one of the large scales,
he/she can record the rating on a form similar to
the one shown in Figure 2.
The anchors on the scales in the rating form

are simply thumbnail sketches of the large full-
color reproductions and, as such, are merely
reference points. A subject can use them to iden-
tify the correct scale, as well as to locate the cor-
rect point on that scale for recording the rating
already made in respect to the large display.

Identifying the Anchors to be Displayed
An appropriate method for identifying pic-

torial anchors should minimize the subjects’ use
of words. One such method is nonmetric multi-
dimensional scaling (MDS), which requires only
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Figure 2
Form for Recording Ratings Made with Pictorially Anchored Scales
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that subjects provide ratings or rankings of the
similarity or dissimilarity of members of
stimulus pairs. The MDS output represents an
orthogonally dimensioned space in which the
stimuli are positioned with respect to each other.
The two stimuli farthest away from each other
on a straight line passing through the center of
the MDS-generated similarity-dissimilarity
space can be interpreted as representing the ex-
treme values of a perceptual dimension. There is
some justification, therefore, in using those
stimuli as anchors for a scale designed to

measure the dimension whose extremes they
represent.

The Type of Stimulus and
the Aesthetic Experience
The selection of stimuli is critical in a study

purporting to measure aspects of the aesthetic
experience. The rationale for constructing and
testing pictorially anchored scales is the ap-
parent nonverbal nature of this type of ex-

perience. The stimuli, then, must be ones that
are likely to be associated with such an ex-
perience. Various scholars (e.g., Amheim, 1966;
Berleant, 1964; Moles, 1966; Nidorf & Arga-
brite, 1970; Zenzen, 1976) have suggested that
any stimulus may evoke the process of aesthetic

perception and reaction under some conditions.
The combined views of Ashmore (1955), Child
(1969), and Lindauer (1971) suggest that the
more representational a work of art is (i.e., the
more it is photographic in appearance), the

more likely it is to invoke a verbal-numeric-utili-
tarian brain process that is not characteristic of

the aesthetic experience. The works of art that
seem to be the type most likely to invoke the
aesthetic experience are nonrepresentational
and especially nonobjective (not meant to repre-
sent, nor to be an abstraction of, an object).

Objectives of the Research

The research described below was undertaken
to explore the use of pictorially anchored rating

scales to measure variables present in nonverbal,
visually perceived aesthetic stimuli. The objec-
tives were (1) to see if a specific technique for
displaying the anchors would work; (2) to see
how difficult the pictorially anchored scales
would be to use; and (3) to measure the test-re-
test reliability of the scales.

Method

Subjects
The data and results to be reported are from

eight separate studies, each of which focused on
the aesthetic judgments of one subject. All the
subjects would be considered above average in
language skills and in their interest in aesthetic
matters. The findings of these studies were not
intended to be generalized to other persons and
should be viewed as the results of an exploratory
first step.

Stimuli

All the stimuli used were 35 mm color slides of

nonrepresentational paintings selected by an ex-
pert in art history and aesthetics. The stimuli
were organized into two sets: One was composed
of 15 slides; the other, of 100 slides. The sets
were mutually exclusive, but both sets were care-
fully selected to represent the broad range of
executions in the nonrepresentational category.
Therefore, within subjects, there can be confi-
dence in generalizing to the universe of nonrep-
resentational paintings to the extent that the
slides typify that universe.

Identifying the Perceptual Dimensions

The slides in the set of 15 were projected in
pairs onto a white wall in the investigator’s of-
fice, separately to each subject. Similarity-dis-
similarity judgments of the members of every
possible pair were provided by each subject on
an 11-point scale. The slides were presented in
the same order to every subject. The subject’s
only task at this point was to rate the similarity
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of the two slides in the pair. No verbalizations
were requested or recorded. The subjects con-
trolled the amount of time that they spent
examining each pair.
The similarity-dissimilarity judgments for

each subject were submitted separately to Krus-
kal’s (1964a, 1964b) nonmetric multidimen-
sional scaling procedure. The smallest number
of dimensions consistent with Kruskal’s cri-
terion for &dquo;good&dquo; fit (stress <.05) and with the

position of the &dquo;elbow&dquo; in a plot of the number
of dimensions vis-a-vis the stress statistic was de-
termined. The locations of the 15 slides on each
dimension were plotted. The slides were ar-

ranged in the plotted positions separately for
each subject, two dimensions at a time on a light
table. This was done to see if a rotation of the di-
mensions would be necessary in order to identify
the slides at the extremes of the perceptual di-
mensions each subject used. The slides at the ex-
tremes of the unrotated dimensions were judged
appropriate for use.
The number (see Table 3) and interpretation

of the uncovered dimensions varied dramatically
from subject to subject. This variation raises
questions about the appropriateness of averag-
ing similarity-dissimilarity ratings or of process-
ing several subjects in one run of an individual
differences multidimensional scaling procedure
such as INDSCAL (Carroll & Chang, 1970).
These issues are outside the scope of this report,
but the observed variation supports the idiosyn-
cratic approach to scale development employed
here.

The Pictorially Anchored Rating Scales

Separately for each subject, large full-color
printed reproductions of the paintings in the
slides at the extremes of each dimension were

used to label the end points of rating scales on a
large (3 foot x 4 foot) display board. The display
board was painted flat black in order to enhance
the visibility of the reproductions. The scales
were laid out with 1/4 inch white striping tape be-
tween the two pictorial anchors. The board and

reproductions were constructed and mounted so
that modifications could be made rapidly to rep-
resent the different perceptual structures of the
eight subjects. Each scale was uniquely iden-
tified by a roman numeral and by its pictorial
anchors. The general appearance of the display
board is that of the rating form shown in Figure
2. Printed forms for recording the ratings were
prepared to approximate the appearance of the
display board. Note that the subjects performed
the rating task while looking at the large full-
color printed reproductions on the display
board. The rating forms were used only to

record a rating once it had been made. For each
subject, then, there was a tailor-made set of

large 8-point rating scales on the display board
and a set of forms for recording the ratings.

Tasks

Each subject evaluated the randomly ordered
set of 100 slides using the pictorially anchored
scales. Each slide was rated on all the scales be-
fore the next slide was viewed. In order to

measure test-retest reliability, 50 randomly se-
lected slides were evaluated a second time after
the passage of at least 1 week and a maximum of
3 weeks. The order of the slides was the same for
all subjects.
After each rating session, the subject used a 6-

point scale to rate the difficulty of using each in-
dividual scale. The time each subject required to
use each set of scales was also recorded.

Analysis

The analysis was conducted in three main

parts:

1. The subjects’ difficulty ratings of each scale
and the times required to use the set of
scales were averaged separately and used as
two measures of difficulty.

2. Pearson product-moment correlations be-
tween ratings on the 50 repeated stimuli in
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the first and second sessions were used to
measure test-retest reliability.

3. Separately for each subject, intercorrela-
tions of the measures obtained with his/her

pictorially anchored scales were calculated
to gauge the orthogonality of the perceptual
dimensions in the 100-slide stimulus set.

In addition, the relationships among the out-
puts of the three parts of the analysis were ex-

amined in various ways and are described where

appropriate below.

Results

Difficulty

Table 1 shows that, on the average, the pic-
torially anchored scales were rated in the easy
half of the 6-point easy-difficult scale and there-

Table 1

Subjective Difficulty Ratings by Scale within Subject,
and by Rating Session

aRead: Subject 1 rated the difficulty of scale PI as 1 after the

first rating session, and as 2 after the second rating session.
1 = Extremely easy to use; 6 = Extremely difficult to use.

bScale PI for subject 1 is different from scale PI for other sub-
jects ; likewise for other subjects and other scales. Therefore,
means across subjects for individual scales are meaningless and
were not calculated.

cThe first rating session included one hundred slides, while the
second rating session included fifty. Therefore the first session’s

figures were given twice the weight of the second’s when the means
were calculated.
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fore may be described as easy to use. There was

considerable variation across subjects, as well as
from scale to scale within subjects. One subject,
Subject 4, found all her scales difficult to use in
the second rating session and all but one dif-
ficult to use in the first session. Although there
was an apparent overall drop in perceived diffi-
culty from the first to the second rating session,
a t-test for related measures indicated that the

change was not great enough to be statistically
significant at the .05 level. The standard devia-
tions in Table 1 show that there was a tendency
for the difficulty ratings to become more uni-
form from the first to the second rating sessions.
This seems largely due to several scales being
rated as less difficult after the second session.
Table 2 shows the average number of seconds

required by each subject to use each of his/her
pictorially anchored scales. The time required to
use a specific individual scale was not recorded.
Therefore, an entry in the columns for the first
and second rating sessions was obtained by

dividing the total time a subject needed to rate
all the session’s slides by the product of the
number of slides rated and the number of scales
used per slide. Table 2 shows the wide differ-
ences across subjects and the drop in value from
the first to the second rating session that were
apparent in Table 1. A t-test for related

measures showed that the change in time re-
quired was statistically significant beyond the
.01 level (t = 4.088, df = 7).
The Pearson product-moment correlation be-

tween mean subjectively rated difficulty and
mean time required was -.60 but was not statis-
tically significant at the .05 level.

Reliability

Table 3 displays the test-retest reliabilities

separately for each subject and for each pic-
torially anchored scale. The mean of the indi-
vidual subjects’ reliabilities was .58. Generally,
the pictorially anchored scales seemed to gen-

Table 2

Mean Time (in Seconds) Required to Use

Pictorially Anchored Rating Scales

aThe first rating session included one hundred
slides, while the second session included

fifty. Therefore the first session’s figures
were given twice the weight of the second
session’s figures when the means for both
sessions were calculated.
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Table 3

Test-Retest Reliabilities of Pictorially-Anchored
Scale Measures, Separately by Scale and Subject

erate moderately reliable measures, although
two of Subject 1’s obviously did not and those of
some of the other subjects would be considered
highly reliable (e.g., Scale P5 of Subject 7). The
Pearson product-moment correlation between
the reliability and difficulty ratings of the 33
scales was -.06 and was not statistically signifi-
cant ; nor did a scatterplot reveal a visually per-
ceptible hint of a curvilinear relationship.

Intercorrelations of the Measures

Separately for each subject, Pearson product-
moment correlation coefficients were calculated
for each possible pair of scales. The intercorrela-
tion matrices are shown in Table 4.
Table 4 shows that the apparent degree of

orthogonality of the MDS-generated perceptual
dimensions in the 100-slide stimulus set varied
from subject to subject, but in general the rat-
ings were not independent.

It may be asked if the intercorrelations are re-
lated to difficulty rather than to an accurate rep-
resentation of the dimensional relationships in
the stimulus set. For example, if a subject ex-
perienced difficulty in using some, but not all, of
his/her scales, the subject may have marked the
scales that were difficult to use similarly to those
that were easy to use, thereby accounting for the
intercorrelations. To explore this possibility, the
intercorrelations for each subject were sum-
marized in two ways: (1) the mean intercorrela-

tion and (2) the proportion of pairs of scales with
significant correlations. The relationships of
these summary measures with the mean difficul-
ties for both rating sessions, shown in Table 1,
and the mean time required for both rating ses-
sions, shown in Table 2, were evaluated with
Spearman’s rank order correlation coefficient:
None of the four relationships was significant at
the .05 level.

Discussion

Ease of Use and Reliability

On the average, the subjects in this study
found the pictorially anchored scales easy to use.
This is encouraging, since easy-to-use scales

should be usable by a wide range of subjects.
However, such encouragement must be tem-
pered by the fact that the subjects were probably
above average in their interest in paintings. The
difficulty ratings and times required to use the
scales suggest (unsurprisingly) that the ease of
use increases with practice, although support for
this was statistically significant only for the time
data.
The results show that generally reliable

measures of component dimensions in nonver-
bal visually perceived aesthetic stimuli can be
obtained using detailed full-color pictures as

scale anchors. The reliability of the measures
did not seem to be linearly or curvilinearly re-
lated to their ease of use. Further work is re-
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quired to determine why a subject uses one pic-
torially anchored scale more reliably than an-
other.

Intercorrelations

Even though the MDS-generated dimensions
on which the pictorially anchored scales were
based were orthogonal, the measures of the com-
ponent dimensions in slides of paintings ob-
tained with the pictorially anchored scales were
generally not statistically independent. The lack
of orthogonality does not seem to be related to
difficulty as measured by its subjective rating
nor by the time required to use the scales; it may
be due to the dimensional relationships in the
slides that were rated, rather than to deficiencies
in the rating scales.

Verbally Anchored Scales as a Context for
Evaluating Pictorially Anchored Scales

Although the results offer some encourage-
ment, it is possible that the usual verbally an-
chored scales might outperform their pictorially
anchored counterparts. Therefore, it would be
useful to compare the characteristics of pic-
torially anchored scales designed to measure the
same perceptual dimensions. The investigator
must attempt to insure that both types of scales
are measuring the same dimensions; if not, com-
parison of anchor types will be clouded by po-
tential differences in the dimensions per se.
One approach for obtaining appropriate ver-

bal anchors would be to have subjects and/or ex-
perts supply verbal descriptions of the pictures
that the MDS analysis located at farthest oppo-
sites from the center of the perceptual space.
These descriptions would provide the raw mate-
rial from which verbal anchors could be de-

veloped. A different approach would be to use
the Rep Test (Kelly, 1955), which is based on

perceived similarities and dissimilarities, to gen-
erate verbally anchored scales. Ratings on these
scales could then be used to select pictures for
use as anchors.
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Standard Instead of Tailor-Made Scales

In this study, pictorially anchored scales were
tailor-made for each subject. They were de-

veloped as part of an effort to understand the
perceptual and judgmental processes of eight
specific individuals, and the intent was to gen-
eralize only to the population of stimuli with re-
spect to one individual at a time, not to a popu-
lation of people. However, many investigators
may wish to generalize their results to identi-
fiable groups of people. For this purpose, a stan-
dard set of pictorially anchored scales should be
developed for use by a large number of subjects.
There would seem to be two major approaches
for accomplishing this: One is to use the average
responses of many individuals as input to some
dimension-uncovering routine; another is to

process judgments of many individuals at once
through an individual differences procedures
such as INDSCAL. Because of the apparent
idiosyncratic nature of visual aesthetic percep-
tion, an approach that does not assume similar
perceptual structures across subjects would
seem more desirable. Such an approach, and
one that is almost certain to produce more scales
than the first two, would be to combine into one
set the nonredundant scales produced by many
individual dimension-uncovering analyses. An
investigation comparing the characteristics of
tailor-made and standard scales would be useful
in evaluating the worth of the extra effort in-
volved in developing and using the tailor-made
scales.

Other Stimuli

The rationale for using pictorially anchored
scales is the shared nonverbal, visually perceived
nature of their anchors and of the stimuli rated

through their use. It would be useful to extend
the methodology beyond nonrepresentational
paintings to other types of nonverbal, visually
perceived stimuli, such as those noted at the be-
ginning of this article (e.g., human faces, man-
ner of dress, and styled products such as auto-
mobiles).

Predictive Validity

Since a subject’s global reactions to a painting
or to other stimulus (e.g., how long he/she looks
at it) should be, at least in part, a function of the
stimulus’ perceived components, it would be de-
sirable to use the measures obtained with the

pictorially anchored scales to predict such reac-
tions. Further work should evaluate the predic-
tive validities of the measures obtained with pic-
torially anchored scales for various types of
stimuli. Of particular interest would be the de-
gree to which intercorrelations such as those ob-
served restrict the predictive validities of a sub-
ject’s set of scales when a theoretically related
global reaction is the criterion variable.
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