
193

Scaling Behavioral Anchors
Frank J. Landy and Janet L. Barnes
The Pennsylvania State University

Although behaviorally anchored rating scales
(BARS) have both intuitive and empirical appeal,
they have not always yielded superior results in
contrast with graphic rating scales. The present
study examined the issue of how behavioral descrip-
tions are anchored. Subjects scaled anchors describ-
ing teaching performance in a college classroom
using either a graphic rating procedure or a pair-
comparison procedure. The two different methods
resulted in scale anchors with different properties,
particularly with respect to item dispersions. It was
proposed that the choice of an anchoring procedure
depends on the nature of the actual rating process.

Since behaviorally anchored rating scales

(BARS) were introduced by Smith and Kendall
(1963), they have commanded a good deal of the
attention of researchers concerned with the issue
of the reliability and validity of performance rat-
ings. Unfortunately, the results of this research
have been equivocal. Recent reviews (Bernardin,
1977; Borman & Vallon, 1974; DeCotiis, 1977;
Schwab, Heneman, & Decotiis, 1975) have in-
dicated that the procedures suggested by Smith
and Kendall (1963) may not be sufficient to in-
sure ratings of higher quality than those which
might have been obtained by the use of tradi-
tional graphic rating scales.
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Unfortunately, many of the tests of dif-
ferences between graphic scales and BARS have
been confounded. On the one hand, when BARS
are compared to poorly developed graphic
scales, they seem to be superior (Campbell, Dun-
nette, Arvey, & Hellervik, 1973). On the other
hand, when BARS are compared with well-de-
veloped graphic scales (Bernardin, 1977;
Bernardin, Alvares, & Cranny, 1976), the differ-
ences between the two different types of scales
are less pronounced.
There have been a number of studies which

have demonstrated that the logic of developing
behaviorally anchored scales is sound:

1. There is some advantage to having the ulti-
mate users of scales involved in their de-

velopment (Friedman & Cornelius, 1976).
2. Behavioral scale anchors are more informa-

tive than simply numbers or adjectives
(Barrett, Taylor, Parker, & Martens, 1958;
Bendig, 1952; Peters &McCormick, 1966).

3. Behaviorally anchored scale construction

yields anchors which have similar meanings
to all raters (Campbell, Dunnette, Arvey, &

Hellervik, 1973; Harari & Zedeck, 1973;
Landy & Guion, 1970; Smith & Kendall,
1963).

4. Behaviorally anchored performance dimen-
sions can be operationally and conceptually
distinguished from one another (Campbell
et al., 1973; Smith & Kendall, 1963).
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The entire developmental process of BARS
construction is predicated on the proposition
that unambiguous performance dimensions, de-
fined and anchored unequivocally in the lan-
guage of the rater, will provide a reliable and ac-
curate vehicle for rater decision making con-
cerning the ratee’s levels of performance.

Although the scale construction process is
sound in its conception, there are a few areas in
which improvement might be made. Several
studies have demonstrated that the resistance of

rating scales to typical errors, such as leniency
and halo, is partially a function of the level of
psychometric rigor which characterized the ini-
tial scale development. In their original re-

search, Smith and Kendall (1963) demonstrated
the value of item analysis procedures for the
selection of potential scale anchors. Bernardin
(Bernardin, 1977; Bernardin et al., 1976) has
demonstrated that the BARS format compares
favorably with other methods when rigorous
item analysis procedures are used in item selec-
tion. In the BARS methodology, there are

several steps which comprise the process of
&dquo;item selection.&dquo; The first step is to select items
which help distinguish good performers from
poor performers; this process is implied in the
term &dquo;critical incidents&dquo; so often used to char-
acterize BARS development. The second step is
to find items which form a dimension with as
little overlap as possible on another dimension.
The third step is to scale these items on the rele-
vant dimension. The scaling involves assigning a
particular value to an item which represents the
relative desirability of that particular item. It is
this scaling process which is examined in the

present research.
In the most common form of BARS develop-

ment, judges are requested to assign scale values
ranging from 1 to 9 (or 1 to 7) to behavioral ex-
amples. These numbers are intended to repre-
sent the desirability of the examples. Through
this process, examples are arranged on an

&dquo;order of merit&dquo; continuum. This type of an-
choring might be contrasted with more sophisti-
cated procedures. Several studies have demon-

strated that anchoring procedures may affect
the resulting means and standard deviations of
behavioral examples (Landy & Guion, 1970;
Rotter & Tinkleman, 1970; Wells & Smith,
1960). In addition, there is a rich body of theory
and data which suggests that various scaling
procedures produce differential results (Ed-
wards, 1957; Guilford, 1954; Torgerson, 1958).
Yet the issue of stimulus scaling has received
little attention in BARS research.

Judges in the BARS development procedure
are typically requested to make absolute judg-
ments about the desirability of the potential an-
chors. Nunnally (1967) and others have sug-

gested that comparative judgments are superior
to absolute judgments. Thurstone’s Law of

Comparative Judgment (Guilford, 1954) de-
scribes the operations which might be used to
anchor items comparatively rather than ab-

solutely. One of the most common techniques
for comparative scaling is the pair-comparison
technique. The present study contrasts scale
values assigned to behavioral anchors using the
typical BARS absolute judgment technique with
scale values derived from a pair-comparison
presentation of behavioral anchors.

Method

Subjects

Subjects were 299 students recruited from in-
troductory psychology classes. Each subject was
offered extra credit for participation in the

study. In addition to sex, information about

major, term standing, and previous experience
with teacher evaluations was requested of each
subject.

Materials

Two sets of statements about teacher behav-
iors were chosen from among a number of be-
havioral expectation scales previously developed
by Harari and Zedeck (1973). Dimension I, Abil-
ity to Motivate, was composed of 10 statements
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about the instructor’s ability to generate student
interest in subject matter. Dimension II, De-
livery, consisted of 9 statements about the in-
structor’s ability and way of conveying the
material. The items appear in Table 1.

Procedure

Students were randomly assigned to one of
two conditions: pair comparison (Treatment A)
or graphic rating (Treatment B). The 148
students assigned to Treatment A were pre-
sented with two standard pair comparison rat-
ing tasks. The 10 statements comprising Dimen-
sion I were paired in all possible combinations;
students were instructed to examine each pair of
statements carefully and, for each pair, to decide
which of the two statements represented &dquo;more&dquo;
of the dimension being rated. The same proce-
dure was followed in making judgments about
the 9 statements constituting Dimension II. The
order of statements was counterbalanced across

presentations. The 151 students assigned to

Treatment B were asked to provide judgments
about the statements constituting Dimension I
and Dimension II using graphic rating scales.
Statements were presented individually; stu-

dents were requested to decide &dquo;how much&dquo; of
the dimension described was represented by
each statement and to assign a scale value from
1 (minimum amount) to 7 (maximum amount) to
each statement. The data from these judgments
were used to derive mean scale values for each of
the behavioral statements under Treatment A
and Treatment B.

Data Analysis

Scale values and standard deviations were

computed for Treatment A using the classic
Thurstone solution. Since the standard devia-
tions of the stimulus elements were heterogene-
ous (Dimension I: x2 = 289.97, p <.01 ; Dimen-
sion II: x2 = 136.03, p < .01), a Case III solution
was applied (Guilford, 1954). Mean scale values
and their standard deviations were also com-

puted for Treatment B. In order to make direct
comparisons of scale values and variances for
each item possible, the mean and the standard
deviation of each set of scale values were calcu-
lated (Dimension I: n = 10; Dimension II: n =

9), and these were used to standardize mean
scale values and standard deviations for treat-
ments.

Differences in mean scale values for each item
were tested using a Behrens-Fisher t for inde-
pendent samples, with Welch degrees of free-
dom. The familywise risk of Type I error was
controlled through the use of the Bonferroni t
procedure. Differences in variances for each
item were tested using the F-test for variances,
with the familywise risk of Type I error con-

trolled via the Bonferroni procedure.

Results

An _examinination of the covariates led to the
conclusion that there were no differences due to

sex, major, term standing, or experience with
teacher evaluations; therefore, data were col-

lapsed across these categories, and all analyses
were conducted on the total sample. Since

means and standard deviations were available
from the original Harari and Zedeck (1973) re-
search, comparisons were made among the three
sets of scale values and standard deviations. The
means and standard deviations appear in Table
2.
The results of the comparisons appear in

Table 3. The results support the hypothesis that
scaling procedures affect final item scale values
and variances. In addition, the comparison of
the scale values and variances from the Harari
and Zedeck (1973) study with the corresponding
values from Treatment B of the present study in-
dicates little difference in item variance, but
several significant differences in item scale
values.

Discussion

The results of the present study are mixed
with respect to the traditional procedures for de-
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Table 1

Behavioral Anchor Items for Ability to Motivate and Delivery Dimensions
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Table 3
Comparison of Item Means and Variances Across Treatments

veloping behaviorally anchored scales. As was
mentioned in the results section, a test of the
variance for the pair comparison scaling tech-
nique suggested that these variances were

heterogeneous, thus requiring a Case III solu-
tion. An examination of Table 2 shows that this
was not the case for either of the graphic scaling
techniques; a test of these dispersions showed
that they were homogeneous. With the present
data, it is impossible to determine which tech-
nique provides &dquo;correct&dquo; values, but the fact re-
mains that the sets of variances were clearly dif-
ferent.

Additionally, the item variances can be tested
for each item across methods. These results are

presented in Table 3 and suggest once again that
the two techniques (pair comparison and

graphic) result in anchors with different disper-

sions. Almost all of the significant differences
between item variances involved contrasts be-
tween the graphic and pair-comparison
methods; in only one instance was there a dif-
ference between the Harari and Zedeck vari-
ances and the present graphic variances. This
strongly suggests that it is the method of scaling
which is introducing the differences, rather than
differences in subject populations.
A comparison of mean values presents a

somewhat different picture. There are relatively
few serious discrepancies between the graphic
mean scale values and the pair-comparison
values. It might reasonably be concluded that
the graphic scaling technique is remarkably ro-
bust, yielding values comparable to those ob-
tained from a rather sophisticated scaling
method.
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There are other, more subtle, differences
which can be seen from a closer inspection of
Table 2. In the pair-comparison procedure, the
end anchors had substantially higher variances
than the anchors in the center of the scale. This
is an uncommon finding with the pair-compari-
son technique. Once again, it is impossible to
determine if this is due to properties of the scal-
ing procedures or to properties of the anchors
themselves. Nevertheless, it should be examined
in future research. It is possible that due to its
absolute judgment nature, the graphic scaling
procedure produces dispersions which are inac-
curate estimates of population values. This
would mean that many items which are included
as final anchors might have been excluded had a
different scaling procedure been used.

It also appears that one effect of the pair-com-
parison procedure was to &dquo;stretch out&dquo; the posi-
tive ends of the two rating scales. This can be
seen from the fact that in both cases the pair
comparison mean value for anchor A was more
extreme than the comparable graphic values.
This finding should not be overinterpreted, since
the larger standard deviation for the pair-com-
parison values made the test for the significance
of the differences nonsignificant. Nevertheless,
an examination of the scale values suggests that
certain items may be displaced by one or the
other scaling technique.

In terms of the &dquo;reliability&dquo; of the two solu-
tions, it might be argued that the pair-compari-
son results should be more stable because there
are substantially more data points per anchor
for that technique than for the graphic method.
This would lead to the conclusion that the pair-
comparison dispersions are better estimates of
the population counterparts than the graphic
estimates. Perhaps a more salient issue might be
the manner by which one person judges the level
of performance of a second person. If the judge
compares anchors and attempts to place a per-
son on a performance continuum by means of
that comparative operation, then scale values
and dispersions generated through pair-com-
parison procedures might be more representa-

tive. On the other hand, if a judge attempts to
&dquo;match&dquo; an individual with an anchor on an an-

chor-by-anchor basis, then perhaps the graphic
mean and dispersions are more reasonable. This
implies that much more must be known about
the way in which a person uses a rating scale to
make a judgment before an anchor scaling
method can be chosen.

Another issue of some interest is that of the
items which were eliminated by Harari and
Zedeck on the basis of high standard deviations.
Since they were not available for the present
study, it is impossible to determine whether or
not they would have been dropped on the basis
of pair-comparison scaling. It is likely that items
in the center of the scale which were dropped by
Harari and Zedeck might not have been elimi-
nated if the pair-comparison technique had
been used. That would not have been the case
for items toward the ends of the scales. The

present data suggest that any extreme item
which was dropped by Harari and Zedeck would
also have been eliminated by pair-comparison
scaling. This is a matter of some importance,
since one of the major flaws in BARS construc-
tion has been an inability to identify items in the
center of scales with sufficiently low standard
deviations to warrant inclusion in the final scale.
It may be that pair-comparison scaling elimi-
nates that problem in the construction of be-
haviorally anchored scales.

In summary, it appears that the two different

scaling techniques produce substantially dif-
ferent results. It is impossible to identify which
scaling procedure is more &dquo;correct&dquo; or &dquo;ac-
curate&dquo; at this point. This will depend on a clear
understanding of the process by which raters
utilize scales for making decisions. Nevertheless,
the present results suggest that much more re-
search needs to be done on the procedure which
is used to assign scale values to behavioral an-
chors. Through this research it may be possible
to produce rating instruments which are more
compatible with rater behaviors than current de-
velopmental techniques allow.
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