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A number of methodological issues have been
raised regarding the semantic differential tech-
nique. This study re-examined several key prob-
lems, particularly the assumed bipolarity of scales,
instructions regarding use of the midpoint, and
concept-scale interaction, all of which may con-
tribute to a lack of precision in the technique. In
addition, this study utilized an analysis of variance
model to partition variance in semantic differential
ratings. Forty subjects responded to one of four in-
struments on two occasions. Instruments differed in
terms of polarity type (bipolar or unipolar) and
presence or absence of an irrelevance option.
Twenty-four concepts uniformly distributed
throughout semantic space were judged on either 15
or 30 scales. Results indicated that the Evaluation-
Potency-Activity (EPA) structure was both robust
and reliable. However, several features of the data
argued for caution in the use of the semantic dif-
ferential technique. Both the Concept x Scale inter-
action and the Scale x Concept x Person interaction
accounted for substantial proportions of variance in
semantic differential ratings. Suggestions were of-
fered to minimize such effects.

Since its introduction by Osgood, Suci, and
Tannenbaum (1957), the semantic differential
has been widely used by psychological investi-
gators. At the same time, use of the instrument
has generated many methodological questions
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concerning its validity. Recent reviews (Heise,
1969; Osgood, May, & Miron, 1975) have iso-
lated and addressed several key issues. These
issues provide the basis for the present study.
One issue which has been dealt with exten-

sively in the literature is the assumption that
semantic space is bipolar. The bipolarity as-
sumption requires every scale to be end-an-

chored by a pair of adjectives that are antonyms
or that function as antonyms in the context of
the rating task. To the extent that this is not

true, interpretation of the instrument is subject
to some question.

Related to the bipolarity assumption is the

practice of assigning multiple meanings to the
middle response category. The subject who
chooses this category may do so, according to
the standard instructions, to indicate neutrality,
ambivalence, or irrelevance. There are two is-
sues here. Does the confounding of meanings for
the midpoint have some disconcerting, confus-
ing, or distorting effect on the person perform-
ing the rating and hence on the rating itself?
Does this confounding have a distorting effect
on the resulting factor structure, independent of
its effects on the rater?

Another problem has been the extent to which
a given scale undergoes changes in meaning
from one concept to another. This context effect
has been labeled Concept x Scale interaction.
Although it is acknowledged as problematic (cf.
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Osgood, May, & Miron, 1975), there have been
few attempts to quantify it or to assess the de-
gree to which it may bias results. Further, al-
though differential meanings of concepts from
person to person are to be expected and in no
way present a problem for the technique, the
same is not true for the differential meaning of
scales across persons. The possibility of a Scale x
Person interaction is thus as troublesome as a

Concept x Scale interaction.

Bipolarity Assumption

Osgood, Suci, and Tannenbaum (1957) as-
sumed that a scale corresponds to a line in the
space defined by Evaluative, Potency, and Activ-
ity dimensions passing through the origin of that
space. This line is presumably anchored by polar
terms which are opposite in meaning and equi-
distant from the origin. A number of studies
have examined this assumption and have sup-
ported it (Taylor & Kumata, cited in Osgood
et al., 1957; Vidali, 1973; Vidali & Holeway,
1975). These studies showed that combinations
of unipolar judgments corresponded to bipolar
judgments.

Green and Goldfried (1965), however, ex-

amined correlations between pairs of adjectives
assumed to be opposites. They found little sup-
port for a generalized bipolar model of semantic
space. The correlation between unipolar ratings
for a given scale varied from concept to concept.

Other researchers have asked subjects to rate
the scale anchors themselves on other semantic
differential scales. The symmetry of the scale
profile of the assumed opposites around the
midpoint of these other scales serves as a bi-
polarity index. Using this procedure, Mordkoff
(1963, 1965) found that only 14 of the 28 pairs of
terms were indeed symmetric. Osgood, May,
and Miron (1975), however, reported very small
deviations from the midpoint for the scale ra-
tings of assumed opposites. Other research that
examined bipolarity using methodologies other
than the semantic differential (Carter, Ruggels,
& Chaffee, 1968; Ross & Levy, 1960; Ter-

williger, 1962) has not supported the bipolarity
assumption.

Thus, the evidence for the bipolarity assump-
tion has been mixed. If it is accepted that the bi-
polarity assumption holds, at best, only approxi-
mately, what are the practical consequences?
That is, to what extent are the patterns of ra-
tings in the data distorted by the invalidity of the
assumption?

The Midpoint

Conventional instructions inform the subject
that the midpoint is to be checked if the concept
is neutral on the scale, if the scale is irrelevant or
unrelated to the concept, or if both sides are

equally associated with the concept. In terms of
the conception of a three-dimensional semantic
space, neither the irrelevance response nor the

equal association response should be made by
subjects. All dimensions and all scales should be
relevant for any concept. Also, when both sides
of the scale are seen as appropriate, an &dquo;aver-

aged-out&dquo; or ambivalent response is implied,
and the scale cannot operate in a linear fashion.
There is evidence that subjects use the scale

midpoint to indicate ambivalence or irrelevance.
Carter, Ruggels, and Chaffee (1968) and Oetting
(1967) have shown that subjects given the option
of indicating irrelevance do so. Oetting also

found that when subjects repeated the task with
no irrelevance option, the majority used the mid-
point for those ratings which previously had
been marked as irrelevant. Davis (1972) found
that subjects gave low appropriateness ratings to
certain concept-scale combinations which they
had rated as irrelevant.

Only one study, Forthman (1973), has

examined the effect of permitting subjects to dif-
ferentiate among the meanings of the midpoint
on the resulting factor structure. This study sug-
gests that such a procedure produces results dis-
crepant from the Evaluation-Potency-Activity
(EPA) structure. Clearly, this warrants further
study.

Concept x Scale Interaction

According to Osgood et al. (1957), &dquo;the

meanings of scales and their relations to other
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scales vary considerably with the concept being
judged&dquo; (p. 187). Heise (1969) has also noted the
existence of Concept x Scale interaction. One
empirical indication of Concept x Scale inter-
action occurs when scales do not have their
usual loadings on the EPA dimensions for par-
ticular sets of concepts.

Several studies using particular classes of con-
cepts have failed to find the typical EPA struc-
ture and may be interpreted as evidence for Con-
cept x Scale interaction (Osgood, Ware, &

Morris, 1961; Komorita & Bass, 1967). A num-
ber of researchers have demonstrated Concept x
Scale interaction by showing that within a given
class of concepts, scale loadings or factor struc-
tures differ (Bynner & Romney, 1972; Heskin,
Bolton, & Smith, 1973; Kubiniec & Farr, 1971;
Presley, 1969; Rosenbaum, Rosenbaum, &

McGinnies, 1971). A recent study by Mayerberg
and Bean (1978) demonstrated Concept x Scale
interaction by showing that the pattern of scale
combinations to form various factors differs
across different concept domains.

Researchers have also attempted to identify
classes of concepts and classes of scales which
are likely to produce Concept x Scale interac-
tion. Smith and Nichols (1973) and Nichols and
Smith (1973) found that when scales requiring
value judgments were applied to concrete ob-
jects or when a scale which referred to an objec-
tive characteristic was applied to a nonphysical
construct, midpoint responding and factor in-
stability were likely to occur.

Concept x Scale interaction also has implica-
tions for the computation of factor scores.

Bynner and Romney (1972), Clark and Kerrick
(1967), Heaps (1972), and Presley (1969) agree
that Concept x Scale interaction makes factor
loadings from an overall analysis inappropriate
for the computation of factor scores; individual
concept analyses are necessary. This has impli-
cations for applications such as attitude assess-
ment. Quantification of the magnitude of this
effect is important, given the wide use of the
semantic differential for this type of assessment.

Concept selection and scale selection are

troublesome in regard to Concept x Scale inter-

action. Concept x Scale interaction can either be
viewed as an unwelcome artifact (to be mini-
mized) or as something that validates the tech-
nique (see Osgood, May, & Miron, 1975, p. 349)
but which may require special attention. Much
depends on the researcher’s aims.

Individual Differences
in Semantic Differential Responses

Research has shown that there are differences

among persons in the ways in which they use
scales and that different scales have different de-
grees of relevance. The existence of individual
differences has been shown by investigations of
differences between groups (Krieger, 1963;
Lloyd & Innes, 1969; Warr, Schroder, & Black-
man, 1969). Crockett and Nidorf (1967) per-
formed separate factor analyses for each sub-
ject ; they found that the typical three-dimen-
sional semantic space did not adequately char-
acterize the judgments of all the subjects.

Studies using three-mode factor analysis have
also provided evidence for individual differences
in scale use (Shikiar, Fishbein, & Wiggins,
1974; Snyder & Wiggins, 1970; Wiggins & Fish-

bein, 1969). The presence of more than one sub-
ject factor indicates the existence of individual
differences with respect to the number of dimen-
sions, interpretation of these dimensions, and
the relative importance placed on them.

Individual differences may be reflected in
Scale x Person, Concept x Person and Scale x
Concept x Person interactions. Does one treat
these individual differences as error variance
and collapse across persons when analyzing
semantic differential data or does one attempt to
analyze and to explain these differences? The
decision would seem to depend on how much of
the variability in responses is accounted for by
these interactions. If this is low relative to the
variance accounted for by concepts and by
scales, then the interactions can be reasonably
ignored. Information to answer this question has
not been available. What is required is an ana-
lytic approach such as the one discussed in the
next section.
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Components of Variance
in Semantic Differential Responses

The methodological issues addressed above

suggest potential artifacts or contaminants of
the EPA structure. It is of interest to quantify
the extent of these effects by examining the pro-
portion of variance accounted for by various fac-
tors in the semantic differential design.

Maguire (1973) has proposed that semantic
differential data be examined using an ANOVA
model in which the factors are concepts, scales,
and persons. A similar analysis, but with dif-
ferent factors, was performed by Kahneman
(1963). Such an analysis has the advantage of
isolating such characteristics of the data as Con-
cept x Scale interaction and Scale x Person in-
teraction.
The Concept x Scale interaction in Maguire’s

model does not correspond conceptually to the
effect that has been labeled Concept x Scale
interaction. If a set of concepts are ordered in
one way by a particular scale but in a quite dif-
ferent way by another scale, this would con-
tribute to the magnitude of a Concept x Scale in-
teraction effect in the ANOVA model. But if the
scales were dissimilar, e.g., one an Evaluative
scale and one a Potency scale, this differential
ordering is just what would be expected from the
three-dimensional EPA factor structure. Al-

ternatively, if the ANOVA model were to be ap-
plied separately for Evaluative, Potency, and Ac-
tivity scales, then the magnitude of the Concept
x Scale interaction effect would accord with the
usual meaning of Concept x Scale interaction
and would be a measure of its magnitude.
The ANOVA also allows for statistical tests of

a number of effects. The error term for such ef-
fects in the model as given by Maguire was the
Scale x Concept x Person interaction. However,
as noted above, this three-way interaction is in
itself of theoretical interest. The Maguire model
can be extended to include a fourth factor: occa-
sions. While such an occasions factor is of no

importance, it functions as a replication factor
in the design. Through its interactions with
other factors, it provides the bases for appro-

priate error terms and allows for an assessment
of the test-retest reliability of the instrument.

Method

Subjects
The subjects were 40 Michigan State Univer-

sity undergraduates enrolled in elementary psy-
chology classes who participated for course

credit. Students were randomly assigned to ex-
perimental conditions. A time for each student’s
second session was randomly selected from that
student’s free times during the two weeks follow-
ing the first session. Students participated indi-
vidually on the task.

Design
Students were presented with one of four

semantic differential instruments, created by
crossing presence or absence of an irrelevance
option with the use of unipolar or bipolar scales.
The students repeated the semantic differential
ratings on a second occasion. The overall design
was thus a 2 (presence or absence of the irrele-
vance option) x 2 (unipolar or bipolar) x 24 (con-
cepts) x 3 (dimensions) x 5 (scales within a di-
mension) x 10 (persons) x 2 (occasions) design.

Apparatus
The instructions and the instruments were

presented on a Hewlett-Packard 2640 video dis-
play terminal connected to a Hewiett-Packard
2000 mini-computer. Students responded by
striking the appropriate key on the terminal key-
board. The presentation of instructions and

items as well as the recording of the responses
was accomplished using the program PROCTR
(Price, 1977; Thompson, 1977).

Procedure

Upon arriving at the laboratory, students were
told that the task involved judgments of the
meaning of various words. The operation of the
terminal was briefly explained to them. Each
student was presented with instructions ap-

propriate for the assigned condition. In the con-
dition with bipolar scales and no irrelevant re-
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sponse option, the instructions were identical to
the standard semantic differential instructions

(Osgood, Suci, & Tannenbaum, 1957). In those
conditions which incorporated the irrelevant re-
sponse option, the instructions were modified to
explain that students were to use the numeral
&dquo;0&dquo; to indicate that a scale was not relevant to a

particular concept. Although seated at some dis-
tance from the student, the experimenter was
present on every occasion to answer any ques-
tions.

Scales were presented in a constant order for
all conditions. Concepts were presented in one of
five random orders. In both of the bipolar condi-
tions, each student rated each of 24 concepts on

.. 15 scales. In the unipolar scale conditions, each
student rated all 24 concepts on 30 scales. That
is, the bipolar scale tough-fragile became two
unipolar scales, tough-the opposite of tough,
and fragile-the opposite of fragile. In these con-
ditions, the example presented in the instruc-
tions was in the unipolar form. The position of
the two anchors was randomly determined.
The 15 scales were randomly selected from

lists of scales previously used in semantic dif-
ferential research, with the constraint that 5 be
primarily Evaluative scales, 5 be primarily Po-
tency scales, and 5 be primarily Activity scales.
Concepts were randomly chosen from the list of
366 concepts previously used by Jenkins, Rus-
sell, and Suci (1958), with the constraint that
they be uniformly distributed over the Evalua-
tive, Potency, and Activity dimensions. The

concepts used were ocean, dream, chair, bould-
er, rage, dreariness, fine, discomfort, kitchen,
dawn, criminal, snail, comfort, trees, truth, sex,
stench, coal, music, moon, puppies, sickness,

candy, and youngster.

Results

Factor Structure

Factor analysis of the data for all instrument
types and for both occasions provided strong
support for an EPA structure. For these anal-

yses, the ratings for the two opposite unipolar

scales were collapsed by averaging the rating on
one scale with the reflected rating on the other.
For the irrelevance-option instruments, 0’s were
converted to 4’s (the scale midpoint). The factor
analyses used principal components analyses’ 

1

and were performed using, in turn, the three
procedures which have been employed most fre-
quently for such data. These were (1) the string-
ing-out procedures, treating each Concept x Per-
son combination as a unique observation; (2) the
summation procedures, in which all students’

ratings of a given concept on a given scale were
summed and averaged; and (3) the average cor-
relation method, in which the interscale correla-
tions were computed separately for each student
and a matrix of average interscale correlations
was obtained by averaging all students’ correla-
tions, using r to z transformations.

Despite the fact that this latter procedure in-
duced a non-Gramian matrix, with the factor
analysis containing negative eigenvalues, the ro-
tated factor structures for all three procedures
were comparable. Rotation of three factors in
each case resulted in a highly interpretable EPA
structure. Correlations of factor loadings for the
appropriate factors across the solutions for the
three procedures were quite high, ranging from
.78 to .97 over all instrument types and oc-
casions. Future reference to aspects of the factor
structure in this paper refer to the results ob-
tained with the stringing-out procedure.

For every combination of instrument type and
occasion, three factors accounted for more than
58% of the variance. Varimax rotation of these
three factors uniformly resulted in an EPA

structure, with all scales loading on the expected
factor.

Factor analyses of individuals’ ratings used
the 15 x 24 scale x concept matrix, with ratings
on the two opposite scales collapsed for the uni-
polar instruments. The first three factors ac-
counted for an average of about 65% of the vari-
ance for the individuals. Rotation of three

’Use of the principal factors methods involving estimation of
communalities, resulted in a virtually identical factor struc-
ture for these data.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



218

factors resulted in a well-defined EPA structure
for 85% of the students receiving bipolar scales
with the irrelevance option, 70% of the students
receiving unipolar scales with standard instruc-
tion, and 65% of the students receiving unipolar
scales with the irrelevance option.

Bipolarity of Scales
The most straightforward analysis of bipolar-

ity consists of correlating the ratings on one
scale in the unipolar instrument with those on its
presumed semantic opposite, across subjects
and concepts. These correlations for both the
standard instructions and the irrelevance option
instructions, for both first and second occasions,
are presented in Table 1. An inspection of these
results would support the assertion that these
scales are but only approximately bipolar. This
would be the mandatory conclusion were the cri-
terion of a perfect negative correlation between
the appropriate unipolar scales to be adopted as
demonstrating bipolarity. Such a criterion
would be appropriate, however, only if both uni-
polar scales were perfectly reliable.

Since each scale was administered on two

separate occasions, it was possible to compute
test-retest reliabilities for each scale. A measure

of the maximum expected correlation between a
pair of unipolar scales is the square root of the
product of the two reliabilities. To obtain a

single measure of bipolarity for this pair of
scales, the average correlation across occasions
was obtained using an r to z transformation, and
this correlation was used to form the ratio to the
maximum expected correlation. If the hy-
pothesis of bipolarity were true, then this ratio
would be uniformly close to negative one. The
obtained results supported the bipolarity
hypothesis quite strongly. For the instrument
with the irrelevance option, the mean value of
this ratio over 15 bipolar scales was -.787 when
0’s were coded as 4’s; and -.845, when 0’s were
treated as missing data. The median values of 

..

this ratio were -.966 and -.975, respectively.
Similar results were obtained with standard in-
structions concerning the meaning of the mid-
point. Here the mean was -.878 and the median
was -.929.

This strong evidence for bipolarity’ was il-
lustrated using a different analytic procedure
which did not incorporate information about
scale reliability. Factor analyses were performed
on the unipolar scale instruments using the
stringing-out procedure. For the instrument

Table 1

Correlations Between Opposite Unipolar Scales for Unipolar Instruments
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with the irrelevance option, each scale loaded on
the same factor as its designated opposite on
both occasions. Under standard instructions,
the &dquo;tense&dquo; and &dquo;relaxed&dquo; scales loaded on dif-
ferent factors on both occasions, and the

&dquo;powerful&dquo; and &dquo;powerless&dquo; scales loaded on
different factors on the first occasion only. Thus,
appropriate scales acted as opposites in terms of
the factor solutions for the unipolar scale instru-
ments.

A further issue concerns the effect of the use

of unipolar scales on the factor structure. When
each unipolar scale rating was averaged with its
opposite, the factor solution on the grouped data
was similar to that obtained using the bipolar
scales. For individual students, as noted above,
the EPA structure emerged less clearly when the
unipolar instruments were used.

The Midpoint-Irrelevance 
’

and Neutrality

As noted above, permitting students to in-

dicate scale irrelevance with a 0 resulted in

stronger bipolarity. Overall, however, the irrele-
vance option had little effect on the factor struc-
tures.

When the irrelevance option was available, it
was used more often than the neutral (4) re-

sponse. In addition, students receiving the ir-

relevance option instruments used either a 0 or a
4 much more often (X = 7.26, bipolar; X = 9.32,
unipolar)2 than standard instruction students

used the multiple-meaning 4 response (X = 5.47,
bipolar; X = 5.75, unipolar).

There was a uniform tendency to respond to a
given scale with neutrality or irrelevance across
type of instructions. The number of neutral (4)
responses were computed for each scale in each
instrument which did not provide for the irrele-
vance response, both for Occasion 1 and Oc-

casion 2. Similarly, the numbers of neutral/ir-

relevant (0 and 4) responses were computed for
each scale in each instrument which did provide
for the irrelevance response. Pairs of instru-
ments were selected and compared; the mem-
bers of each pair differed only with respect to the
presence or absence of the irrelevant response
option. For each such pair, the correlation be-
tween neutral responses and neutral/irrelevant

responses was computed over scales. There were
four such correlations and they ranged from .79
to .91.
The number of 0 and 4 responses for each bi-

polar scale averaged across the two occasions is
presented in Table 2. The scales showing the
highest number of 4 responses under standard
instructions were wise-foolish, kind-cruel, hard-
soft, fast-slow, and hot-cold. These same scales
together with the tough-fragile, excitable-calm,
and tense-relaxed scales showed high levels of 0
responding in the irrelevance option conditions.
The scales receiving the largest number of

neutral responses under the irrelevance option
instructions were hot-cold and hard-soft. Re-

garding the unipolar instruments, the scales
which were least bipolar were those for which
the level of irrelevant responding was highest.

Examination of the use of the irrelevant re-

sponse in the Concept x Scale matrix indicated
that several concepts received a large number of
0’s. Chair and boulder, kitchen, stench, coal,
and candy were in this group. This was particu-
larly the case for the wise-foolish, tense-relaxed,
and excitable-calm scales. It appeared that the
combination of person-referent attributes and
concrete objects presented problems for
students’ judgments. Applying physical attri-
butes, such as hot-cold and fast-slow, to such
abstract concepts as truth also resulted in irrele-
vant responses, though this pattern was less uni-
form.

The Analysis of Variance

The assessment of judgments at two points in
time permitted the use of analysis of variance to
examine the effects of scales, concepts, persons,

2These were the mean number of neutral/irrelevant re-

sponses, per scale per occasion, averaged across subjects and
across concepts.
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Table 2

Frequencies of Irrelevant (0) and Midpoint (4)
Responses, Averaged across the two occasions ___

occasions, and the interactions among these fac-
tors. The ANOVA design was a completely
crossed four-factor Scale (15) x Concept (24) x
Person (10) x Occasion (2) design, with one ob-
servation per cell. Each factor was treated as a
random factor in this design. The overall

ANOVA was performed separately for each in-
strument type. For the irrelevance option instru-
ment, 0’s were converted to 4’s for this analysis.
Judgments on the unipolar instruments were
collapsed by averaging the ratings, appro-

priately reflected, for the two corresponding uni-
polar scales.

Because this was a completely randomized de-
sign, there were problems in testing the signi-
ficance of a number of the factors. The four-way
interaction of scale, concept, person, and occa-
sion provided an appropriate error term for test-
ing the three-way interactions. There was, how-
ever, no appropriate error term for testing the
two-way interactions. If any of the three-way
interactions were significant, the device of pool-
ing error terms was clearly inappropriate, and

quasi-F ratios provided the only means of testing
other effects in the design. However, the concern
of this study was primarily with the percent of
variance accounted for by the factors in the de-
sign.

It has been noted that occasions had little ef-
fect on the results. The reliability of the
semantic differential procedure may be ex-

amined by assessing the effect of occasions and
the interactions containing occasions upon re-
sults. The occasions factor was significant only
for the unipolar instrument with the irrelevance
option. In all cases, the occasions factor ac-
counted for .08% of the variance or less. All of
the interactions involving occasions together ac-
counted for only 11.2% to 18.6% of the variance,
with the four-way interaction providing nearly
all of this. It is clear, therefore, that in this study
the semantic differential proved to be highly re-
liable for all instrument types.
As noted previously, two effects which are of

particular interest cannot be examined directly
with the overall ANOVA. These effects-the
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Concept x Scale and the Scale x Concept x Per-
son interactions-will be examined in the fol-

lowing section. With respect to other effects in
the overall ANOVA, both the main effect for
concepts and the main effect for scales3 were sig-
nificant and accounted for a substantial propor-
tion of the variance.

The Concept x Scale and
Scale x Concept x Person Interactions

In order to examine the effects of the Concept
x Scale and the Scale x Concept x Person inter-
actions, the ANOVA described above was ap-
plied separately for each of the three scale

sets-Evaluation, Potency, and Activity-for
each instrument type. The results of these
ANOVAs were very similar across instrument

type. To avoid redundancy, only the ANOVAs
for Evaluation, Potency, and Activity scales for
bipolar scales and standard instructions were in-
cluded. These are summarized in Table 3. The

concept effect was significant in every case, rep-
resenting the fact that concepts were sampled
from throughout semantic space. The main ef-
fect for scales was significant for all dimensions
for all bipolar instruments and in all the uni-
polar evaluation analyses. For the Activity di-
mension and for Potency with standard instruc-
tions, the scales main effect was not significant
with unipolar scales. Overall, the scales effect
was relatively small in comparison to the con-
cept main effect.
Among the two-way interactions, the Concept

x Person, Scale x Person, and Concept x Scale
interactions were of interest. The Concept x Per-
son effect was significant in all cases, accounting
for 11.5% to 20.2% of the variance of Evaluative

scales,11.0% to 16.5% of the variance of Activity
scales, and 14.9% to 18.3% of the variance of Po-
tency scales.

The Scale x Person interaction was significant
in 11 of the 12 cases. For the unipolar irrele-
vance-option instrument and the Activity di-

mension, this effect was marginally significant.
This interaction, while significant, accounted for
only a small proportion of the variance, ranging
from 1.3% to 4.4%.
The Concept x Scale interaction was signifi-

cant for all three dimensions for all four instru-
ment types. This interaction accounted for 5.5%
to 9.8% of the variance for Evaluative scales,
11.4% to 15% of the variance for Activity scales,
and 8.8% to 14.1% of the variance for Potency
scales (see Table 4). It is thus clear that the Con-
cept x Scale interaction is a relatively substantial
factor in these results and is more marked for
the Activity and Potency dimensions.
The Concept x Scale x Person interaction was

highly significant in all cases. The percent of
variance accounted for by this effect ranged
from 10.0% to 13.6% for Evaluative scales,
18.4% to 24.2% for Activity scales, and 16.3% to
24.4% for Potency scales (see Table 5). The per-
cent of variance accounted for by the Concept x
Scale x Person interaction was greater than that
accounted for by the Concept x Scale interaction
in every case.

The Effect of Instrument Type

Analysis of variance procedures were also
used to assess the significance and percentage of
variance accounted for by the presence or ab-
sence of the irrelevance option and by the use ot
bipolar or unipolar scales (polarity type). These
analyses were carried out separately for each
EPA dimension for each occasion .4 The result-

3The overall ANOVA was done four times, once for each of
the four types of instruments. The main effect for scales was

sigificant at p < .05 in three of the four ANOVAs and was

marginally significant, p < .08, in the fourth.

4All of the ANOVAs reported in this study were performed
using software available on the CDC6500 at Michigan State
University. An omnibus ANOVA which incorporated the
two between-subjects instrument factors and which treated
scales as nested-within-scale type was appropriate and was
planned. Unfortunately, software to perform such an anal-
ysis was not available due to core storage limitations. Thus,
it was necessary to do the piecing together described.
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Table 3

Analysis of Variance of Ratings For Instrument With
Standard Instructions and Bipolar Evaluative Potency and Activity Scales
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Table 4

Percentage of Variance Accounted for CxS
Interaction for Four Instrument Types

ing design, then, for each case, was a 5 (scales) x
24 (concepts) x 2 (presence or absence of the ir-
relevance option) x 2 (polarity type) design, with
repeated measures on scales and concepts. Be-
cause scales and concepts were random factors,
some significance tests were based upon quasi-F
ratios.

In terms of the proportion of variance ac-
counted for, the effects of the irrelevance option
and type of scale were minor. Each of the main
effects and interactions involving these factors
accounted for less than 1% of the total variance,
with only two exceptions. The Concept x Scale x
Polarity Type interaction did account for ap-

proximately 1% of the variance for Potency and
Activity scales on both occasions.

Tests of significance showed a significant
main effect for polarity type for Potency, Oc-
casion 1, F(1,23) = 7.06 and Occasion 2, F(1,27)
= 6.64; Activity, Occasion 1, F(1, 5) = 7.57; and
Evaluation, Occasion 2, F(1,33) = 4.66. This ef-
fect was marginally significant for Activity, Oc-
casion 2, F(1,6) = 4.71; and Evaluation, Oc-
casion 1, F(1,23) = 7.06, and Occasion 2, F(1,27)
higher scores in the unipolar case for all dimen-
sions and all conditions. The main effect for

presence or absence of the irrelevance option
was not significant in any analysis.

Table 5

Percentage of Variance Accounted for by CxPxS
Interaction for Four Instrument Types
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The interactions in these analyses which are of
theoretical interest are the Concept x Scale x
Polarity Type and Concept x Scale x Irrelevance
Option effects. These effects were all nonsignifi-
cant, with the exception of the Concept x Scale x

Polarity Type interaction for the Activity dimen-
sion, Occasion 2, F(92,3312) = 1.35, and the

Concept x Scale x Irrelevance Option interaction
for Potency, Occasion 2, F(92,3312) = 1.42.

Discussion

Stability of E, P, and A

One clear conclusion to be drawn from the

present study is that given an appropriate choice
of scales and concepts, the typical EPA structure
of semantic differential data is highly robust.
Variations in instructions and in instrument for-
mat did not alter, in any important way, the
usual three-dimensional structure. In addition,
the EPA structure was highly reliable over time.
Factor structures varied little from Occasion 1

and Occasion 2, and the occasions factor and its
interactions were not significant in the ANOVA
analyses.

It should be noted that the present study did
not address the issue of the generality of the
EPA structure. The scales used were selected
from those found to have high loadings on E, P,
or A in prior research, and concepts were

selected based on their distribution in this space.
Thus, the research did not answer the question
whether these dimensions are in fact the basic
dimensions of meaning which underlie all con-
cept judgments.

Scale Considerations

Despite the fact that this study replicated
once again an EPA factor structure, deviations
from standard instructions provided some inter-
esting insights into the process of semantic dif-
ferentiation and clarified controversial issues

pertaining to that structure. Foremost among
the latter is the issue of the bipolarity of seman-
tic space. Factor analyses of unipolar scales not

only revealed the same EPA structure obtained
with bipolar scales, but also a correction of the
correlation of each scale and its presumed op-
posite for unreliability in each scale showed that
the approximate bipolarity revealed by Table 1
was indeed bipolarity of a very substantial sort.
The recommendation that standard semantic

differential instructions be revised to allow for
an irrelevance response separate from the scale
midpoint seems appropriate. Overall, examina-
tion of the factor structures and of the
ANOVA results indicated that use of the irrele-
vance option tended not to change the pattern of
results significantly. However, if the inclusion of
the irrelevant response option has an effect on
factor structures, it would be useful to detect
combinations of scales and concepts that result
in a high level of irrelevance responding. Such
information would increase the precision of the
semantic differential by providing a more care-
ful matching of concepts with scales than has
been the case. Factors which contribute to the

judgment of irrelevance have already been given
and seem related to those suggested previously
by Smith and Nichols (1973).

In general, deviations from standard proce-
dures had little effect on the factor structure or
on the effects tested in the ANOVA. The excep-
tion to this was the main effect for polarity type,
reflecting significantly higher (less favorable,
less potent, and less active) unipolar ratings than
bipolar ratings. However, this effect accounted
for less than 1% of the variance in all cases and
was difficult to interpret.

Concept and Scale Interactions

The application of ANOVA to semantic dif-
ferential data departed from the usual method-
ology in this area. It permitted the comparison
of the effects of the various factors in the

methodology and within the procedure itself.

Significant effects accounting for a substantial
proportion of the variance were observed for
concepts and for scales in the overall ANOVAs.
The significant concept effect validated the at-
tempt to select concepts uniformly distributed
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throughout semantic space. The concept effect
continued to be substantial when the ANOVA
was performed for each of the three dimensions,
thus illustrating a satisfactory distribution of
concepts over each dimension.

It was the procedure of performing ANOVAs
separately for the three types of scales that pro-
vided a new look at problematic features of
semantic differential data. It has been argued
that with this analysis, the magnitude of the
Concept x Scale effect corresponds to and is a
measure of what has been called Concept x Scale
interaction. The data from the present study in-
dicated quite clearly that such an interaction
exists and is a serious problem for research

using the semantic differential. It occurred to a
greater extent with Potency and Activity scales
than with Evaluative scales, but Concept x Scale
interaction accounted for over 10% of the vari-

ance, even for Evaluative scales.
This finding has implications for use of the

semantic differential in obtaining dimensionally
&dquo;pure&dquo; ratings of concepts. Certain concepts are
likely to be distorted in terms of their position in
semantic space. Those positions are calculated
using scales which load on one factor but which
have varying relationships to each other depend-
ing on the concept judged.

This interpretation of the Concept x Scale
interaction is demonstrated graphically in

Figure 1. In these graphs, concepts are ordered
along the horizontal axis according to their over-
all rating on the relevant dimension. The rating
of each concept on each of the five scales making
up this dimension are plotted on the vertical
axis. If no Concept x Scale interaction were
present, the function for each scale should be
monotonically increasing and all curves should
be parallel. This is clearly not the case.
A substantive interpretation of this interac-

tion can be noted in the graph for Evaluative
scales. Concept 21 was puppies. Puppies were
judged to be relatively beautiful, good, valuable,
and kind but were seen as very foolish, as op-
posed to wise. This is the essence of Concept x
Scale interaction: In the context of puppies,
&dquo;foolish&dquo; is simply not a negative evaluative

term. Similarly with respect to the potency
graph, sex (Concept 16) is rated as strong and
powerful, but also as delicate, fragile, and soft.* 5

This difficulty calls into question research in-
volving attitude measurement which has used
the semantic differential to assess the dif-

ferences between concepts on particular di-

mensions but in which the Concept x Scale inter-
action has not been assessed. What is needed in
such studies is a demonstration that Concept x
Scale interaction did not exist (or was minimal)
for the particular stimuli used.
- 

There are two further points relevant to the
Concept x Scale interaction issue. This study
demonstrated that Concept x Scale interaction
was more than just the result of an inappro-
priate choice of scales and concepts. The
methods used in stimulus selection, the clear
and unequivocal presence of the EPA factor
structure, as well as the proportion of variance
accounted for by the concept effect, suggest that
the various positions in semantic space were well
sampled. Nevertheless, the Concept x Scale ef-
fect was substantial. The second point is just the
obverse of the first. Despite the presence of a
substantial Concepts Scale interaction, the tra-
ditional EPA structure emerged. Thus, it would
seem that however profound the interaction ef-
fect, the factorial structure that sorts scales into
the Evaluative, Potency, and Activity categories
was sufficiently powerful to overcome and to ob-
scure it.
The presence of Concept x Scale interaction

will not come as a surprise to researchers in this
area. The presence of this effect has been widely
noted. What may be surprising is the magnitude
of the Scale x Concept x Person effect. In every
case, this three-way interaction accounted for a
larger proportion of the variance than did the
Concept x Scale interaction. Thus, overall,
the magnitude of individual differences was

high, and these differences were manifested

5As noted previously, a case can be made for partitioning the
Potency dimension into the two factors strong-powerful and
hard-rugged-tough. In those cases in which four factors were
rotated, it was precisely this partition which resulted.
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Figure 1

Semantic differential ratings of 24 concepts on each of
5 Evaluative scales, 5 Potency Scales, and 5 Activity scales
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most strongly in the three-way interaction.
While the Scale x Person effect was significant
in most cases, the proportion of variance ac-
counted for by this interaction was low. The
Concept x Person interaction would be expected
to be high, representing individual differences in
the affective meanings of various concepts. The
effect was strongest for Evaluative scales. It is

this interaction which justifies use of the seman-
tic differential to assess between-group dif-

ferences in attitudes.
The substantial Scale x Concept x Person

interaction, however, indicated that individuals’
use of scales within a dimension differed accord-

ing to the concept being judged. In three of the
four analyses for Evaluation, the three-way
interaction accounted for a lower proportion of
the variance than the expected Concept x Person

interaction. In all other cases, however, the re-
verse was true.

The finding that the interaction of scale,
concept, and person was larger than the Scale x
Concept effect is damaging to interpretations
based on three-dimensional semantic space. It

suggests that alternative representations of
semantic space may be required if such space is
to be meaningful at the level of the individual
person’s cognitive structure. The present data
certainly do not support extreme claims that
EPA is nothing more than a statistical artifact
produced by averaging over subjects. The results
which have been presented based on factor anal-
yses of individual persons’ data clearly refute
that. But those analyses did show that EPA is
not equally descriptive of everyone. Moreover,
even if each person were to display the identical

(Figure 1 continued)
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factor structure, the substantial context distor-
tions shown by the Scale x Concept x Person ef-
fects must be taken into account. These effects

appear to have little impact on the factor struc-
ture itself, but they do reflect a much greater
idiosyncracy in semantic differential judgments
than has previously been shown.
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