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The Comparative Validity of Questionnaire Data
(16PF Scales) and Objective Test Data (O-A Battery)
in Predicting Five Peer-Rating Criteria
Lewis R. Goldberg
University of Oregon and Institute for the Measurement of Personality
Warren T. Norman and Edward Schwartz

University of Michigan

Thirty tests from the 1955 edition of Cattell’s Ob-
jective-Analytic (O-A) Test Battery, plus Forms A
and B of the Sixteen Personality Factor Question-
naire (16PF), were administered to 82 male under-
graduates. In addition, each subject was rated by 7
to 11 close associates on each of 20 bipolar rating
scales, 4 scales tapping each of 5 peer-rating fac-
tors. These peer ratings were used as criterion vari-
ables to be predicted by the 16PF scales and by the
O-A Battery. The O-A Battery measures were
slightly more highly related to one peer-rating fac-
tor (Culture); the 16PF scales were slightly more
highly related to another (Conscientiousness); and
the two sets of test variables were essentially equiv-
alent in predicting the other three factors (two of
which showed no significant relationships with
either instrument). The lack of any consistent su-
periority of the objective test scores over the ques-
tionnaire scales, coupled with some criticisms of the
objective tests on purely logical grounds, should
make one cautious in accepting the claims being
made for the comparative validity of the O-A Bat-
tery.

Individual differences can be assessed in at
least three different media, namely via Life (L)
data, Questionnaire (Q) data, or Objective Test
(T) data (see Cattell, 1957). The distinction be-
tween L data and Q or T data is reasonably
clear: L data refers to behavior in situ (within
the ongoing stream of life), whereas both Q and

T data are constrained by experimental stimula-
tion or laboratory control. Within the tradition-
al psychometric paradigm, L data are often as-
signed the critical role of the dependent vari-
ables or the criterion behaviors to be predicted,
and these predictions are typically generated
from measures based on either Q or T data.
While the field of psychological assessment

has become heavily saturated with personality
questionnaires and inventories (see Goldberg,
1971), Cattell has consistently exhorted psycho-
metricians to eschew Q data and to concentrate
on the development of objective personality
tests. To this end, Cattell and his associates have
constructed a multitude of such tests over the

years and have included these measures, plus
many devised by other investigators, in a series
of factorial studies (see Cattell, 1957; Cattell &

Warburton, 1967; Hundleby, Pawlik, & Cattell,
1965). The explicit rationale for this research
strategy is the assumption that objective tests
eliminate many of the biases that presumably
distort questionnaire responses (e.g., response
sets and styles) and, consequently, that such
tests will ultimately provide the most valid mea-
sures of important personality traits.
By 1955 Cattell had assembled a battery of ob-

jective tests called the Objective-Analytic (O-A)
Eighteen Factor Personality Test Battery, which
was distributed by the Institute for Personality
and Ability Testing (IPAT) as a preliminary re-
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search kit. This initial battery was probably not
widely disseminated; perhaps because of its lim-
ited availability and the relatively high cost of
using objective tests as compared to question-
naires, there have been very few reports of stud-
ies by investigators outside Cattell’s laboratory
comparing the validities of these objective tests
with those obtained from questionnaire scales.
The present report summarizes the results of
one such comparison, using a version of the O-A
Battery that included 30 tests and yielded 57
scores. At the present time the number of tests
catalogued by Cattell and Warburton (1967)
numbers over 400, yielding well over 2,000
scores. Consequently, the results presented in
this report must be understood as limited to only
a subset of the total set of objective tests current-
ly available.

Procedure

Overview

As part of a larger study (Norman, 1963), 82
male undergraduate students from 9 fraternity
houses at the University of Michigan were ad-
ministered 30 tests from the 1955 edition of the
O-A Battery, plus Forms A and B of the 16 Per-
sonality Factor Questionnaire (16PF). In addi-
tion, each student was rated by 7 to 11 close as-
sociates on each of 20 bipolar rating scales, 4
scales tapping each of the 5 major peer-rating
factors found in previous L-data analyses (Nor-
man, 1963; Tupes & Christal, 1961). These peer
ratings were averaged across raters and across
the 4 defining scales to provide 5 peer-rating
composite scores, which were used as the criteri-
on variables in the present study. The validity of
predictions of these criteria from the 16PF scales
(Q data) was compared with that achieved from
the O-A Battery (T data).

Subjects

The students were primarily college seniors,
all males, who lived in fraternity houses located
near the campus of the University of Michigan.

All students were paid for their participation in
the study. Four testing sessions were conducted
in the same order for all students. The first ses-
sion was held in each of the fraternity houses,
where participating members of the fraternity
sat around a table in full view of one another
and rated each other on the 20 peer-rating
scales. Between the first and second testing ses-
sions, all students completed Forms A and B of
the 16PF plus other questionnaires not an-

alyzed in the present study. Subsequently, each
student was administered the O-A Battery dur-
ing three testing sessions, each of 3 hours in du-
ration, each session separated by 1 week.

The Five Peer-Rating Criteria

The 20 bipolar rating scales-4 marking each
of 5 orthogonal rating factors-were developed
initially from the comprehensive collation of

trait names in the English language (Allport &

Odbert, 1936), which was subsequently reduced,
clustered, and factor analyzed by Cattell (1947,
1957) and more recently was studied intensively
by other investigators, including Tupes and
Christal (1961), Norman (1963), and Norman
and Goldberg (1966). These five peer-rating fac-
tors, which served as criterion variables in the

present project, have been named as follows: (1)
Surgency or Extroversion, (2) Agreeableness, (3)
Dependability or Conscientiousness, (4) Neuroti-
cism versus Emotional Stability, and (5) Culture.
The peer ratings were carried out separately

within each of 9 groups (one of 7 members, two
of 8, two of 9, three of 10, and one of 11), the
members of each group having lived together in
close association for periods of at least 1 to 3

years. Within each rating group every student
rated all of the others in his group on each of the
20 bipolar scales using a forced distribution;
students selected a designated number of their
group (approximately one third) as being most
highly characterized by the positive pole of the
scale, then chose the same number as being clos-
est to the negative pole, and finally placed the
remaining members in a middle category. All
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Table 1
lntercorrelations Among the Five Peer-Rating

Factors (N = 82)

members of the group were rated on one scale
before the rater proceeded to the next scale. The
two poles of each scale were described on the
rating forms, and the four scales marking a par-
ticular peer-rating factor were presented on
every fifth page of the rating booklet.

The 16 PF

Both Forms A and B of the 16PF were com-

pleted by each of the 82 students, working alone
in their fraternity houses, between the first and
the second testing sessions. For a description of
the scales included in this inventory, see Cattell,
Eber, and Tatsuoka (1970).

The O-A Battery
From the 1955 version of the O-A battery, all

tests that were already prepared, or could be
adapted, for paper-and-pencil group testing
were first administered to 24 paid college stu-
dents (other than those included in the present
study). The aims of this pretest were (1) to famil-
iarize the test administrator with the battery, (2)
to develop scoring stencils and keys, (3) to sim-
plify and clarify the test instructions, (4) to esti-
mate the time required for each test in the bat-
tery, and (5) to eliminate from the final test bat-
tery any of the tests either presenting unusual
difficulties in administration and/or scoring or
providing scores that did not differentiate

among college students. On the basis of the pre-
test, 9 test variables were eliminated from the
final battery-2 because of scoring ambiguity

and 7 because of poor discrimination in the

pretest sample. The remaining 57 O-A Battery
measures were scored from 30 tests; of these, 16
provided only one score, 8 provided two scores, 4
provided three scores, and 2 provided four or
more scores.

Results

Within-Media Analyses

Although the original peer-rating factors were
orthogonal (Tupes & Christal, 1961), there are

typically some moderate intercorrelations
among the composite scores formed by averag-
ing across the four marker scales for each factor
(see Norman, 1963). The intercorrelations

among these peer-rating composite scores in the
present study are listed in Table 1. The highest
of these correlations (r = .46) was between Fac-
tors II (Agreeableness) and IV (Emotional Sta-
bility). Three of the other nine correlations were
significantly greater than zero (p< .05), but they
were all of small size.
The parallel-form equivalence correlations for

each of the 16PF scales are listed in Table 2,
along with the estimated reliabilities of each of
the 16PF composite scores when Forms A and B
were combined.’ The parallel form correlations,
which averaged .37, ranged from a low of - .09
for Factor N (Artless versus Shrewd) to a high of

’The intercorrelations among the 16PF scales, computed
separately within Forms A and B, are available from the first
author, along with the between-form correlations.
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Table 2

Correlations between 16PF Forms A and B, and
Estimated Reliability of the Composite Scores

(N = 82)

·Estimated by the Spearman-Brown formula.

.71 for Factor H (Shy versus Venturesome).
These equivalence coefficients are somewhat
lower than, though highly correlated with, those
reported in the 16PF Handbook (Cattell, Eber,
& Tatsuoka, 1970: Table 5.3, p. 33). As has been
pointed out repeatedly in reviews of the 16PF
(e.g., Buros, 1970), a number of 16PF scales
have consistently higher between-form correla-
tions with other scales than with those to which

they are supposedly equivalent.
The means, standard deviations, and intercor-

relations among the composite 16PF scores

(Forms A and B combined) are presented in Ta-
ble 3. Almost 15% of these 16PF scale intercor-
relations were greater than .40, and some of
them were quite high (e.g., the correlation be-
tween Factors 0 and Q4 was .73, and that be-
tween Factors C and Q4 was -.68).
Of the 1,596 correlations among the 57 O-A

Battery variables, less than 4% were greater than
.30 and only 1% were above .40, most of the lat-

ter being instances of two variables scored from
the same test. A number of factor analyses of
these 57 variables, each employing a different
criterion for estimating the number of factors or
for rotating the resulting factors, produced quite
similar results. When 18 factors were rotated to
an oblique simple structure criterion, all of the
intercorrelations among the oblique factors were
of trivial magnitude, none being significantly
greater than zero. Moreover, the few variables
with high loadings on each factor were often
those scored either from the same test or from
two very similar tests; indeed, variables scored
from the same test provided the highest loadings
on 7 of the 18 factors.

Across- Media Analyses:
16PF versus O-A Battery

Of the 912 correlations between each of the
16PF scales and the 57 variables scored from the
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O-A Battery2, less than 4% were greater than
.30, and only two (M. I. 246 from the O-A Bat-
tery with 16PF Factors G and Ql) were greater
than .40. About 11% of these correlations were

significantly greater than zero at p < .05, and
about 5% were significant at p < .01. Of the
16PF scales, Factor M provided the highest
number of significant correlations (13) with the
O-A Battery variables, and Factor Q2 provided
the least (2). From the O-A Battery, M. I. 246

provided the highest number of significant cor-
relations (6), whereas 15 of the O-A Battery vari-
ables were not significantly correlated with any
of the 16PF scales.

Across-Media Analyses:
Prediction of the Peer-Rating Criteria

The significant 16PF and O-A Battery corre-
lates3 of the five peer-rating factors are summar-
ized in Tables 4 and 5. Perhaps the most striking
aspect of Table 4 is the differential predictability
among the five peer-rating factors. Only a

chance-level sprinkling of variables provided
significant correlations with Factors II (Agree-
ableness) and IV (Neuroticism versus Emotional
Stability). At the other extreme, there were a
considerable number of significant predictors of
Factor V (Culture), including some (e.g., M. I.

117: Highbrow tastes) with fairly strong associa-
tions. Peer-rating Factors I (Surgency or Extra-
version) and III (Dependability or Conscien-

tiousness) were more modestly associated with
these 16PF and O-A Battery variables.
The variables listed in Table 4 were included

in a series of stepwise multiple-regression analy-
ses, and the results are summarized in Table 6.
For each peer-rating criterion in turn, three re-

gression analyses were carried out using, respec-
tively, (1) those 16PF scales significantly asso-
ciated with that criterion, (2) the significantly as-
sociated O-A Battery variables, and (3) the com-
bined set of significant correlates from both the
16PF and the O-A Battery. Only the first four
steps of each analysis are presented. These re-
sults, which have not been cross-validated, are
presented purely for illustrative purposes; if the
same equations were applied to new samples,
the size of these multiple correlations would be
considerably lower. In general, the results based
upon the multiple-regression analyses follow the
same pattern of differential predictability as
those displayed in Table 4.
The findings presented so far, however, do not

bear directly on the central problem under

study, namely the comparative validity of Q
data (16PF scales) versus T data (O-A Battery
measures) in predicting the five peer-rating cri-
teria. To answer this question, the factor scores
based upon the 18 O-A Battery oblique factors
were compared with the composite 16PF scores
(Forms A and B combined) as multiple predict-
ors of each peer-rating factor. The multiple cor-
relations at each of the first 4 steps of these 10

stepwise regression analyses are presented in

Table 7. These results suggest (1) that the O-A
Battery measures were slightly superior to the
16PF scales in the prediction of peer-rating Fac-
tor V (Culture), (2) that the 16PF scales were
slightly superior in predicting Factor III (Depen-
dability or Conscientiousness), and (3) that the
two sets of predictors were essentially equivalent
in predicting the other three peer-rating factors.
Across all five criteria there was no clear superi-
ority of O-A Battery measures over 16PF scales.

Discussion

Although objective tests are more cumber-

some and costly to administer than are question-
naires, they could well repay the increased in-
vestment in time and money if they provided
substantially more valid measures of important
individual differences. For example, question-

2The correlations are available from the first author.

3The zero-order correlations between each of the five peer-
rating factors and the scale scores from the two separate
forms of the 16PF, as well as from the composite scores
(Forms A and B combined), are available from the first au-
thor, along with the analogous correlations based upon the
57 O-A Battery variables and those based upon factor scores
from the 18 oblique O-A Battery factors.



189

Table 4
Significant Correlates of the Five Peer-Rating Factors

(N = 82)

naires are often viewed as alarmingly vulnerable
to individual differences in impression manage-
ment (e.g., response sets, biases, or styles), while
objective tests are ostensibly more immune to
such potentially distorting effects. In fact, Cat-
tell has explicitly defined objective tests as those
on which &dquo;... the subject does not really (he [or
she] may believe he [or she] does) know for cer-
tain in what way his [or her] behavior is being
measured or what kinds of personality inference

will be drawn from his [or her] test reactions&dquo; (Cat-
tell & Warburton, 1967, p. 16); and he has
argued that &dquo; ... the real art of the psychol-
ogist ... is to produce the kind of test which dis-
guises (from the subject) what it mea-

sures ! &dquo;(Cattell & Warburton, 1967, p. 35).
Unfortunately, as has been argued elsewhere

(Goldberg, 1968), this definition shifts the crite-
ria for establishing objectivity from the test ma-
terials and instructions to the introspections of
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Table 5

Significant O-A Battery Correlates of the Five Peer-Rating Factors (N= 82)
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each individual being tested. A test, by Cattell’s
definition, is objective if and only if the exam-
inee does not know the tester’s scoring rationale;
consequently, for any given test and testing ses-
sion, some of the examinees may be admini-
stered an objective test and others may not.

Moreover, for any one test, some scoring keys
will be objective (for some examinees) and other
keys will not. Of even greater significance, Cat-
tell’s definition of objectivity places the concept
outside the usual domain of scientific useful-

ness, since most psychologists are unwilling to
concede knowledge of the thoughts of other in-
dividuals.

However, to the extent that such subjective re-
actions can be inferred, many of the 30 O-A Bat-

tery tests utilized in the present project would
fail Cattell’s definitional criterion. In fact, those
tests that are the most objective by the usual
standards (e.g., the maximum performance
tasks) are precisely those for which the average
person should be able to intuit the &dquo;way his [or
her] behavior is being measured.&dquo; For example,
of these 30 O-A Battery tests, about half are
maximum performance tests of various abilities
(e.g., Gestalt closure, logical ability, arithmet-
ical reasoning, maze performance, clerical ac-
curacy, clerical speed). For these tests, the mea-
sure variable and the testing task (as well as the
test name) are typically much the same.
Moreover, the remaining half of the test bat-

tery includes mostly short questionnaires, which
presumably reflect the same response processes
endemic to self-report data more generally. In-
deed, Cattell has elevated some of these putative
response sets to the level of objective test scores.
For example, three such biases (response ex-
tremeness, acquiescence, and response inconsis-
tency) are scored from a short personality ques-
tionnaire, and social desirability response set is
scored from another similar questionnaire. Al-
though it may be assumed that most people
would not suspect the meaning of these particu-
lar variables, the average person might well
know the meaning of many others. For example,
a test called &dquo;Highbrow Tastes&dquo; to the psycholo-
gist and &dquo;Personal Tastes&dquo; to the examinee in-
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cludes 20 questions, each followed by three al-
ternatives, one of which is keyed as highbrow
(e.g., Item 1: When playing cards with your
friends, which game would you prefer? (a) Can-
asta, (b) Bridge, (c) Poker). The test score is the
number of highbrow alternatives selected. A test
called &dquo;Annoyability&dquo; to the psychologist and
&dquo;Common Annoyances&dquo; to the examinee in-
cludes 25 annoying happenings (e.g., Item 1:

People who keep their radios loud), to each of
which the examinee responds by checking one of
three alternatives (Very Annoying, Somewhat
Annoying, or Not Annoying). The variable
scored from this test is called &dquo;more susceptibili-
ty to annoyances.&dquo; The reader must ask how
much art was involved in producing the subter-
fuge behind those two objective tests.

Finally, some of the O-A Battery tests appear
to be but shortened versions of rather traditional

personality or attitude scales. As just one of
many possible examples, a test called &dquo;Authori-
tarianism&dquo; to the psychologist and &dquo;Good and
Bad Personal Values&dquo; (sic) to the examinee in-
cludes 16 items (e.g., Item 1: Respecting au-
thority and being obedient to law is not as im-
portant in the modern world as in the time of
our forefathers), each administered with an

agree-disagree response format. The test score is
called &dquo;little authoritarian submission.&dquo; Al-

though it is possible that most people may not
know the name of the variable scored from this

test, they should share this ignorance with their
peers who are responding to such classic attitude
scales as the California F-scale or Rokeach’s

Dogmatism scale-both of which ostensibly pro-
vide Q rather than T data.
Indeed, it can be assumed that far less effort

was devoted to establishing the reliability of
most O-A Battery test scores than is usual with
modern personality scales; and consequently
that their potential relationships with other vari-
ables could be severely attenuated. Some evi-
dence for this conjecture comes from two
sources: (1) the extraordinarily low values of the
intercorrelations among the 57 O-A Battery
measures; and (2) the urgent warnings by Cattell l
that relatively minor changes in test administra-

tion conditions tend to produce massive changes
in O-A Battery test scores. For example, Cattell
(1971) has pleaded for keeping the &dquo;test admini-

stration conditions as closely similar as possible
to those of the several studies that have been
done [in his laboratory] since, even with the ut-
most care, it is easy to lose that comparability
and that invariance which we seek in science.&dquo;
This concern, which is reminiscent of similar
comments made 20 years ago by many expo-
nents of the &dquo;projective hypothesis,&dquo; is seldom

given voice in the debate over the relative advan-
tages of objective tests as compared to question-
naire scales.
However, any such lack of robustness in O-A

Battery test scores makes factor analysis of these
variables a dubious venture. Since the intercor-
relational pattern among these 57 O-A Battery
variables is quite similar to that produced by
correlating random normal deviates, Cattell’s
usual criterion for estimating the quality of fac-
tor rotation (the hyperplane count, defined as
the percentage of factor loadings between -.10
and +.10) can be grossly misleading. For exam-
ple, when the 57 x 57 O-A Battery correlation
matrix from the present study is factored, the
hyperplane count tends to be quite high, no mat-
ter how many factors are rotated and no matter
what sort of rotational algorithm is employed.
Nonetheless, the proof of the objective test

pudding clearly lies in the validating, and here
another serious problem arises. In their objec-
tive test compendium, Cattell and Warburton
(1967) have described over 400 tests, yielding
more than 2,000 scores, some of which might be
useful in any particular applied setting. In the
absence of any explicit theoretical links between
the test scores and criterion behaviors, however,
an enormous number of people would be needed
to discover and to cross-validate any potentially
important predictive measures included in this
set. Given the findings from the present study,
whose results showed no clear superiority of O-A
Battery measures over 16PF scores in predicting
broad peer-rating criteria, it is not obvious that
such an awesome test distillation process is yet
warranted.
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