Suppose We Measured Height
With Rating Scales Instead of Rulers
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Staff members of the Psychology Department at
the University of Oregon rated each other’s height
on five rating scales representative of those found
in social psychology. When the ratings were aver-
aged, a very good estimate of true physical height
was obtained. Further, factor scores based on all
five scales proved to be even better estimates of true
height; the correlation between such scores and
height in inches was .98.

Rating scales are ubiquitous in psychology,
survey research, sociology, and political science;
for example, “‘roughly 60 percent of the experi-
mental articles published in the Journal of Per-
sonality and Social Psychology in 1970 used rat-
ing scale responses as a dependent (i.e., manipu-
lated) variable, and in approximately 60 percent
of these, rating scale responses were the only de-
pendent variable studied”” (Dawes, 1972, p. 96).

Yet “measurement” with rating scale tech-
niques is not true representational measurement
(see Suppes & Zinnes, 1963; Krantz, Luce,
Suppes & Tversky, 1971; Chapter 2 of Coombs,
Dawes & Tversky, 1970; or Chapter 2 of Dawes,
1972). That is, the numbers obtained from rat-
ing scales do not represent empirical relational
systems in the sense that relationships among
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the numbers imply corresponding relationships
in the systems.

The most common prototype of representa-
tional measurement is that of weight. Numbers
are assigned to objects on the basis of the num-
ber of standard units (e.g., grams) each object
balances in a pan balance. Once assigned, these
numbers permit predictions about which objects
will outbalance which other objects or combina-
tions of objects. Thus, the numbers represent
the behavior of objects in a pan balance. This
representation involves a two-way corre-
spondence; the behavior of the objects leads to
the assignment of weight, and the weight can be
used to predict (future) behavior.

While there are some measurement tech-
niques in psychology that are truly representa-
tional (e.g., Thurstone scaling, Guttman scaling,
unfolding, bisection), most rating scale tech-
niques are nonrepresentational. Numbers are
assigned to objects (concepts, social issues, etc.)
on the basis of the location of check marks on
the rating scale. These numbers do not constrain
future behavior—at least not in the sense that
the weights of objects predict how they will be-
have in the pan balance. (There must, of course,
be some constraint—or the rating scale would be
useless; a man'’s rating of the President must tell
us something about his behavior vis-a-vis the
President other than where he placed the check

267

Downloaded from the Digital Conservancy at the University of Minnesota,
May be reproduced with no cost by students and faculty for academic use. Non-academic reproductlon
requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/




268 APPLIED PSYCHOLOGICAL MEASUREMENT

mark on the rating scale. The point is, however,
that the constraints do not apply to a well-de-
fined empirical relational system such as behav-
ior in a pan balance.)

How, then, is the use of rating scales justified?
Commonly, their use is not justified at ali, but
merely accepted as tradition. Scales are occa-
sionally justified in terms of establishing predic-
tive validity. They are also occasionally justified
in terms of internal consistency by use of such
techniques as factor analysis (e.g., Osgood, Suci
& Tannenbaum, 1957) or convergent validity
(e.g., Campbell & Fiske, 1959). The present
paper examines a somewhat different justifica-
tion—that of showing that the scale could be
used in place of a truly representational measure
already well established. Specifically, the pres-
ent study examines the degree to which height in
inches can be assessed by using rating scales of a
type often found in social psychological con-
texts.

A similar study has been conducted by Kap-
lan (1967), who asked subjects to judge the value
of cars using various estimation techniques. He
then compared the obtained values with the
Blue Book values in order to evaluate the tech-
niques. The Blue Book value of a car is itself not
a representational measure, however, and hence
Kaplan’s study does not indicate how well a rep-
resentational measure can be approximated by
various nonrepresentational measures.

Method

The five rating scales investigated in this
study are presented in Figure 1. Scale a is taken
from The Authoritarian Personality (Adorno et
al., 1950); it consists of six categories, each with
a number and a verbal label attached; there is
no neutral category. Scale b is a standard
semantic differential scale (Osgood & Luria,
1954); it consists of seven categories on a dimen-
sion defined by a bipolar adjective. Scale ¢ was
used by Sikes and Cleveland (1968) to evaluate a
police-community relations program; it consists
of one unfavorable category and three favorable
categories; the curious asymmetry of this scale

has been commented upon elsewhere (Dawes,
1969). Scale d is taken from a study by Valins
(1966) in which he attempted to influence male
subjects’ judgments of the attractiveness of Play-
boy Playmates by giving them false feedback
about their heart rates while looking at the pic-
tures; this scale consists of 100 points, with ver-
bal labels attached to each consecutive set of 20
points. Scale e is taken from a study by Walster
(reported in Festinger et al., 1964) in which
Army recruits were asked to rate the “attractive-
ness’’ of various Army jobs; it consists of 30
categories, with verbal labels attached to six
categories at equal intervals. These scales were
chosen to be representative of those found in a
variety of social psychological studies.

Each of the scales was modified so that it re-
ferred to height. For example, scale a was
changed to read: +3: very tall, +2: moderately
tall, +1: tall, -1: short, -2: moderately short, -3:
very short. The bipolar adjective pair on scale
b was *‘short-tall.” Scale ¢ was changed to read
“extremely tall,” “‘very tall,” *‘tall,” and ‘‘very
short.” Scale d was unmodified, except that the
question read “How tall is this person?” Finally,
the verbal labels on scale e were changed to *“ex
tremely tall,” “‘very tall,” *‘fairly tall,” “‘neither
tall nor short,” “‘fairly short,” “‘very short,” and
“‘extremely short.”

In the spring of 1970, each of 25 male staff
members of the Psychology Department at the
University of Oregon was asked to rate the
height of all 25, including himself, on the modi-
fied scales. These 25 staff members had all
known each other for at least two years and were
at the University at the time they made the rat-
ings. Each staff member rated five members on
each of the scales. Each rating was made indi-
vidually on a separate page. The choice of which
members were rated by which and on which
scale was made in such a way that no pair of
subjects was rated on a given scale by more than
two raters. The order in which the 25 staff mem-
bers appeared on each rater’s form was entirely
random. Staff members were aiso requested to
state their own height to the nearest half-inch.
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Figure 1

Examples of Rating Scales

The following statements refer to opinions regarding a number
of social groups and issues, about which some people agree and
others disagree. Please mark each statement in the left-hand HOW MUCH WOULD
margin according to your agreement or disagreement, as follows:
YOU LIKE TO WORK
+l: slight support, agreement -1: slight opposition, disagreement
+2: moderate support, " -2:moderate opposition, " AT THIS JOB IN THE
+3: strong support, " ~3: strong opposition, "
ARMY FOR THE NEXT
____Sciences like chemistry, physics, and medicine have carried
men very far, but there are many important things that can TWO YEARS?
never possibly be understood by the human mind.

Would like it
___Most people don't realize the extent to which their lives are Extremely Much
governed by secret plots hatched in hidden places.
(@) Would like Very

Much

Would like Fairly

MY FATHER active__ :  : : passive Much

MY FATHER soft _: : : : : : hard

CETTTTTT T

Would like and
Dislike Equally

Please rate the program
by circling your choice. Would dislike

Fairly Much

L ]

[T

Excellent

Very Good

Good ‘Would dislike

Poor Very Much

(c)
Would dislike
How attractive is this Playmate? Extremely Much

VARV AVSY AN AV R AR BN AV B 4 (e)
0 20 40 60 80 100
not at all slightly moderately very extremely

@
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Figure 2: Standardized Scores Versus Height in Inches
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Figure 3: Unrotated Factor Scores Versus Height in Inches
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Results

The design produced five ratings of each staff
member on each scale. These ratings were aver-
aged. (Averages on scales a and d were obtained
by averaging the numbers; the averages on
scales b and e were obtained by assigning integer
values to the intervals; averages on scale ¢ were
obtained by assigning the number -2 to the cate-
gory “very short,” the number 1 to the category
“tall,” the number 2 to the category ‘‘very tall,”
and the number 3 to the category “‘extremely
tall.””) These average ratings were standardized
and are plotted against reported physical height
in Figures 2a through 2e. The correlations be-
tween the average ratings and physical height
range from .88 (for scale d) to .94 (for scales a, b
and e). Scale ¢, despite its peculiar characteris-
tics, has a correlation of .90. _

The intercorrelations between the rating
scales are presented in Table 1.

Table 1

Intercorrelations Between Scales

Scale a Scale b Scale ¢ Scale d
Scale a
Scale b .90
Scale ¢ .88 .87
Scale d .85 .83 .72
Scale e .92 .91 .84 .91

These intercorrelations were factor analyzed
in order to obtain factor scores for the individ-
uals on the first unrotated principal axis. The
standard biomed program (BMDO8M) was em-
ployed; it was based on the correlation matrix
with unaltered diagonals. The rationale for this
procedure was not to examine the dimensional-
ity of the space but to determine each individ-
ual’s projection on the first principal axis, which
presumably would be interpretable as judged
height if all scales were assessing this variable
with various degrees of error. (The importance
of this component is indicated by the fact that
the first eigenvalue of this matrix is 4.52, the sec-
ond .27.) The unrotated factor scores are plotted
in Figure 3 as a function of physical height. The

correlation between the factor scores and physi-
cal height was .98.

Discussion

If we measured height with rating scales in-
stead of rulers, we would end up with numbers
very highly correlated with physical height.
Further, by using a variety of rating scales and
factoring, we would obtain an estimate of height
that is more accurate than that obtained by any
single scale.

So at least these scales can be used to obtain
reasonable estimates of height. Whether they
can be used to obtain reasonable estimates of
the things they purport to measure is, however,
another matter. Other studies using these or
similar scales to see the degree to which their
output approximates representational measures
would be desirable.
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