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FOREWORD

B

The literature review constituting the present Research Memorandum is the
introductory portion of a dissertation submitted to the graduate faculty of the
University of Minnesota in March 1964 in partial fulfillment of the requirements
for the PhD degree. The author, Dr. Banas, completed the review and the research
portion of his dissertation while a member of the staff of the U. S. Army Per-

sonnel Research Office. The research study proper was reported in USAPRO Re-
search Memorandum 64-10, Empirical Transsituational Moderators, November 196k.

The review has been reproduced exactly as prepared by the author, primarily
for use of the staff of the U, S. Army Personnel Research Office. Mention of
commercial test organizations and their products by name was essential to pre-

cisicn in reporting research findings and does not constitute indorsement of any
testing instrument,
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A REVIEW OF MODERATOR RESEARCH

A comprehensive survey by Ghiselli {1955) of both published and unpublished
studies dramatically points up the predictive plateau which has been reached
with the classical validation model in industrial test and selection research.
The average validities ranged in the 30's and lower 40's; an upper limit of .50
was evident. This represents the upper limit for tests predicted by Clark Hull
(1928) 35 years ago. Also, in reviewing the progress of academic test and
selection research, England (1960) points out that, "Although considerable re-
search effort has been expended, college grades are not predicted more accurately
today than was the case 10 or 15 years ago." This state of affairs in industrial
and educational test and selection research has led to dissatisfaction with the
classical prediction and psychometric models and to the search for more appropri-
ate camplex models.

Among the most ardent proponents of modification of the classical models have
been Edwin Ghiselli and Marvin Dunnette. Ghiselli (1963a), in his presentation of
the Donald G. Paterson Lecture at the University of Minnesota, cited his objection
to classical psychometric theory. He stated, "I fear that classical psychometric
theory has so dominated our thinking that we are blind to other possible ex-
planations of differences among individuals in their predictability--and other
possible explanations there indeed are.” He discussed the rudiments of a psycho-
metric theory which allows for the differential psychological structure of indi-
viduals. In other words, a given or basic underlying trait need not have the same
degree of importance for all individuals in determining a particular behavior. In
contrast with classical psychometric theory, it is assumed that individuals are not
equally reliable or predictable. Therefore, subgrouping on the basis of differ-
ential error of measurement or differentisl error of prediction should lead to
differential patterns of validity.

In rejecting the classical validation model, Dunnette (1963) states, "The
first step toward enhancing the prediction of human behavior must, therefore, be
to accept the complexities of human behavior and adopt a prediction model which
is appropriately complex." He recommends a modification of the classical velida-
tion paradigm suggested by Guetzkow and Forehand (1961), which he thinks provides
& richer schematization for prediction research, and which offers important im-
Plications for the direction of future research. The most important implication
is that differential patterns of validity for variqus subgroups must be recog-
nized and that research should be devoted to the definition of homogeneous sub-
sets of individuals within which appropriate prediction equations may be developed
and cross~-validated. Both Ghiselli and Dunnette are in accord in their emphasis
of differential patterns of validity for various subgroups.

1This work was completed while at the U.S. Army Personnel Research Office, Washing-
ton, D.C., and was submitted to the faculty of the University of Minnesota in par-
tial fulfillment of the requirements for the Ph. D., March 1964. The author wishes
to express his gratitude to H. P. Longstaff, M. D. Dunnette, L. L. Lofquist, and

E. E. Ghiselli for their helpful advice and encouragement, and the the U.S. Army
Personnel Research Office for partial support of this work. The author is bresently
associated with Human Sciences Research, Inc., Mclean, Virginia.




To a great extent, the emphasis on differential patterns of validity stems
from recent studies in the literaturs which show that subgrouping analysis has,
indeed, led to differential patterns of validity and enhancement of prediction.
Evidence presented by Kahneman and Ghiselli (1962) and DeSoto and Kuethe (1960),
bearing on the inappropriateness of the linear homoscadastic model and the abuse
of the Pearson product-moment correlation is also pertinent. They emphasize the
importance of considering the interaction between variables and the isolation of
homogeneous subgroups.

Two general approaches to the isolation of homogeneous subgroups which
consider the interaction between variables are the pattern-analytic techniques
and the identification of moderator variables. The present review is concermed
with the identification of moderator variables.

DEFINITION OF A MODERATOR VARIABLE

The variables which have been used to define the subgroups differing in
patterns of validity have been referred to as moderator, predictability, modifier,
referrent, and population control variables. The definitions given to these
terms have been as follows:

moderator variable (Saunders, 1956)
A continuous variable which systematically affects the predictive effec-
tiveness of another psychological measure, that is the weight given the
measure is a function of the individual's score on this continuous vari-
able.

population control variable (Gaylord and Carroll, 1948)
A variable which identifies subpopulations in which the application of
a multiple regression equation, optimum for the entire population, is
inappropriate.

modifier variable (Grooms and Endler, 1960)
An independent variable which when dichotomized or trichotomized leads
to differential subgroup relationships between a predictor variable
and a criterion variable.

predictability variable (Ghiselli, 1956, 1960a, 1960b)
A variable or empirical scale which is positively correlated with the D
(difference) score, regardless of sign, between the standard predictor
and standard criterion scores. It classifies individuals on a better
than chance basis in terms of the extent to which the scores they earn on
a predictor are related to their scores on a criterion variable.

referrent variable (Toops, 1948, 1959)
A variable, status or environmental, which modifies the meaning--the
causal potency--of other variables. All such referrent variables imply
interactions, that is, the weight of a predictor variable is not a
constant, as implied in ordinary regression equations, but rather is a
mathematical function of a referrent variable.
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The common characteristics are implied in the definitions of these terms.
First, they all refer to situaticons in whicz the relationship between two or
more given variables is found to vary as a function of changes in the value or
character of one or more other variables, Thus, all the definitions imply some
form of interaction between variables. Second, the definitions all imply that
subgroups, homogeneous in some quantitative or qualitative respect, may be
isolated which show differential patterns of validity.

Since the differences between the uses of the terms cited above are vague and
confused in the minds of most psychologists, it is proposed that moderator
variable be accepted as the general term to refer to all variables, quantitative
or qualitative, which improve tke usefulness of a predictor by isolating sub~-
groups of individuals for whom a predictor or set of regression weights are
especially appropriate. Therefore, under this more general definition, an
aptitude, attitude, personality, interest, status, situational varisble or
empirically derived scale may function as a moderator.

Although the term moderator is recent in orgin (Saunders, 1956), in actuality,
the recognition of the joint fumctional relationships between variables and the
enhancement of prediction by subgrouping are not new. Methods capable of handling
the joint functional relationships between variables have existed for at least 30
years (Court, 1930) and as early as 1926, if not earlier, evidence existed per-
taining to the differential patterns of velidity, i.e., differential predicta-
bility of various subgroups (Scates, 1926).

The fact that moderator effects do occur has been substantiated by a wealth
of evidence found in studies in industrial, educational, and military settings.
Evidence, however, also exists to temper the enthusiasm of individuals who view
this concept with extreme optimism. A review of the literature will indicate
the types of moderator variables that have been identified. It will also serve
to lead to a discussion of questions relevant to moderator researgh.

REVIEW OF THE LITERATURE

@he objectives of this review are (1) to report she-research pertaining to
the development of the moderator concept, (2) to indicate the wide—vremdth-of
potential application of the moderator concept, and (3) to identify the probilem
areas in moderator research.| Studies reported by psychologists in educational,
industrial, and military settings which are representative of both the empirical
and rational approaches to the identification of moderator variables have been
selected for inclusion in this review.

A. Empirical Approach to the Identification of Moderators

Intra-individual vaeriability has been a matter of sporadic interest to psy-
chologists since the time of Hull (1927, 1928). However, as Fiske and Rice 1955)
have indicated in their summary of the literature, it is readily observed but has
proved to be only of limited predictive value.
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In an effort to assess the possible usefulness of intra-individual variabil-
ity as a moderator, Berdie (1961) determined a variability index on the basis of
variability of subscores on a 100 item algebra test which was subsequently used
as a predictor of first year grade point average and mathematics course grades.
The hypothesis was that first year engineering students whose variability of
behavior was greater while taking a test used for predictive purposes would be
less predictable than persons whose behavior was less variable. The results of
the analysis of the data tended to support the hypothesis. Most of the differ-
ences were in the expected direction, but only some were statistically significant.
A few of the differences, although not statistically significant, were in the
opposite direction. In summary, the results of this study reveal that a consis-
tent and meaningful measure of intra-individual variability can be cbtained from
responses on a psychological test. Differences in intra-individual variability
are related to a limited extent to predictability, but the method of determining
intra-individual variability is important. For instance, the variability index
derived from a form with test items arranged roughly in order of difficulty was
better than an index derived from a form with items cyclical in order of difficul-
ty. Although the relationship between predictability and intra-individual varia-
bility seems to be rather complex, the results of this study indicate that further
research should be undertaken in this area.

The study of intra-individual variability by Berdie (1961) can be viewed as
an attempt to ascertain whether a predictor test can also serve as its own pre-
dictability test, i.e., moderator. Ghiselli (1960a) undertook an investigation
with this objective in mind. Item analyses were performed on the responses of
college students to a self-description inventory to provide moderator keys for an
"intelligence" scale and "initiative" scale. These scales were derived from the
inventory and used as predictors. Scores on a questionnaire designed to measure
"sociability" were used as the criterion. The results of this study provide sub-
stantiation for the use of empirically derived moderators. It also demonstrates
that an inventory can be used both to predict criterion variables and to indicate
the accuracy with which the prediction can be made in individual cases.

Using other scales derived from this self-description inventory as predictors,
and supervisory ratings as criteria, Ghiselli (1963b) provided further evidence
to substantiate the value of empirically derived moderator scales in enhancing
validity. More predictable and less predictable subgroups were differentiated
from three different samples--factory worker, executives and foremen. He showed
that those individuals for whom a test has greater validity can be systematically
differentiated from those for whom it has a lesser degree of validity.

The empirical derivation of moderator scales by Ghiselli (1960&, 1963b) was
based on the selection of items which correlate most highly with the abscolute
differences between the standard scores on the predictor and the standard scores
on the criterion. Ghiselli (1960b) has also used this technique to investigate
the possibility of developing scales that would give objective indication of which
of two tests predict better for an individual. Using two different samples, a
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college sample and an industrial sample, different predictors and different cri-
teria, he showed that moderator scaleg could be empiricaliy developed through
item analyses which would indicate in an objective way which of two tests give
the better prediction for a given individual. Scales of this type could be in-
valuable to the psychometricisn in selection and counseling situations if found
to be practically applicabls.

No studies were found in the literature where the investigator tried to
develop a moderator by item analysis in which the algebraic differences between
the standard predictor scores and the standard criterion scores were used as the
dependent variabls. A "deviate technique", where the item responses are corre-
lated with the actual-minus-predicted criterion measures has been used by Neidt
and Malloy (1954) and England (1960). Instead of subgrouping on the basis of the
scales, these investigators used the scales as a predictor in a multiple regress-
ion equation. Equivocal results were obtained.

In addition %o a consiisration of the deviation from the Line of Relations
(chiselli, 1956, 1960a, 1960c, 1963b), two other sources of deviation have been
employsd to develop empirical moderator scales. These are the statistical in-
frequency of response and response inconsistency.

Jomnscn and Roy (1958) developed two mederator scalss for the detection of
irrelevant or careless responses to a personality inventory. The purpose was to
refine the sample tc¢ be used for item analysis by eliminating the individusls
who gave evidence of responding in a careless or random manner. The "frequency"
scalz consisted of items to which nearly all subjects respond in the same way.
The "consistency" scale included pairs of "Yes-No" items (presented separately),
so stated, that response to the first member of the pair dictated the logically
consistent response to the other member. Comparison of the welidity coefficients
for cross-validation samples from the unretined and refined item snalysis samples
was made. The results indicated that stavility of iltem validity coefficients can
be improved comsiderably through the use of a carelessness moderator. The care-
lessness scales were also found to be highly reliable.

In this case, the authors point out that the carelessness moderator, like a
distortion scale, has the characteristics of a suppressor variable. Therefore,
instead of rejecting cases on the basis of carelessness scores, the scales could
be used to correct inventory scores to an extent indicated by the carelessness
score. The K scale of the Minnesota Multiphasic Inventory is a prime example of
a scale used essentially as a correction factor to sharpen the discriminatory
poxz§ of the clinical variables measursd by the inventory (Meehl and Hathaway,
1946) .

Verification, validity, or carelessness moderator scales based on the
statistical infrequency or frequency of responses have been developed for the
Strong Vocational Interest Blank (Filbeck and Callis, 1961), the Xuder
Personal Praference Reczord (Kuder, 1956), the Minnssota Vocational Inventory
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(Campbell and Trockman, 1963) as well as the Minnesots M.l tiphasic Inventory
(Meebl and Hathaway, 1946). Usually the rationale is that anyone who selects
a substantial number of low frequency items is being careless, does not under-
stand the directions, or is deliberately trying to invalidste the results.
Inclusion of these invalid cases in an experimental investigation of an in-
strument could lead to spurious results.

Banas (1964) explored the possibility of identifying transsitustional
moderators. These are moderators that could function to identify more and less
predictable subgroups when applied in different situations. This may mean
different predictors, different criteria, different samples, or any combination
thereof. Previous research seems to indicate that moderators do not show trans-
situational characteristics, but are specific to a particular situation.

The specific questions related to transsituational moderators asked in this
study were: (1) Can a moderator be found that identifies more and less predic-
table subgroups for different occupational groups when different aptitudes related
to performance are used as predictors for each of the groups? (2) can a moderator
. be found that identifies more and less predictable subgroups for different occu-
| pational groups when the same aptitude related to performance is used as a pre-

3 dictor for each of the groups? Both a rational and empirical approach were used.

The samples consisted of handicapped and nonhandicapped individuals who
participated in a study of work adjustment being conducted by the Regional
Vocational Rehabilitation Research Institute at the Industrial Relations Center,
University of Minnesota. Clerical, nonskilled, and skilled workers were considered.
Each of the samples consisted of aprroximately 50% handicapped persons. The
samples were divided into an experimental and cross-validation sample for the
empirical analysis. The total sample was used for the rational approach.

The predictors consisted of scales of the GATB; rational and empirical
predictors were selected and evaluated. The effectiveness of the moderastors was
determined for both types of predictors. Supervisory ratings were used as a
criterion.

The scales of the MMPE, scales from the SVIB, and the G scale of the GATB
were examined as potential moderators in the empirical analysis. Age and dis-
ability were examined as rational moderators. The two major hypotheses tested for
the rational moderators were: (1) There is no difference in predictsbility of
younger and older workers when an aptitude predictor related to performance for

: an occupational group is used as a predictor;.(2) There is no difference in the
3 predictability of ‘handicapped and nonhandicapped workers when an aptitude predictor
related to performance for an occupational group is used as a predictor.
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The empirical selsctiar of moderstors was bssed on Gniselli's difference
score technique. This metiaod coasists of computing divTerence scores between
the standard scores on the predictor and the criterion, and determining the
effectiveness of the scale as a moderstor by examining the correlation of the
scale with these absolute difference scores. The higher the scsle correlates
with the absolute difference scores, the more effective the scale is as a
moderator. 3

A modified Wherry-Doolittle test selsction techniqus was used to develop
composite specific and transsituational moderatsrs. The specific moderator
was developed on each sample individaally; the transsituational modersator was
developed on the combined samples.

Transsituational moderators wese founi for the rational predictors, but not
for the empirical predictors. One identifled murcs predictable subgroups for
different occupational groups when different aptitiudes were used as predictors
for each of the groups, and the other identiflied more predictable subgroups for
different occupational groups when the same apbitude was used as a predictor for
each of the groups. The transsitustional modsrators were effective for the
clerical and skilled samples, but not for the nonskilled sample. These results
tend +o support the conclusion that transsituational moderators do exist and can
be empirically developed.

The rational moderators, age and disability, were found to function differ-
entially for these semples. Age was found to be specific, and the research
hypothesis that younger workers sre more predictable than older workers when
aptitudes are used as predictors was rejected. Dissbility was found to be
transsituationsl, and the research hypothesis that nonbandicapped workers are
more predictabls than handicapped worksrs when aptitudes are used as predictors
was supported.

In general, the results of this study support the moderator concept. More
and less predictable subgroups were identified by both rational and empirical
moderators. - In particular, these results seem to indicate that (1) empirical
transsituational moderators can be found using the method employed in this
study, and that (2) nonhandicapped workers seem to be more predictable than
handicapped workers when aptitudes are used as predictors.

B. Rational Approacih to the Identification of Moderators

Rather than develop moderators through an empirical approach, other re-
searchers have studied interest, personality, attitude, and biographical vari-
ables as potential moderators.
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I The psychologist in the educational setting, for many years, has been inter-
I ested in the prediction of academic success and the effect of various variables
on the relationship between predictors and criteria. Amcng the earliest studies
of the effect of a variable on this relationship was a study by Scates (1926).
He found that the grades of college students graduated from certain high schools
were more predictable than others. This differential predictability of students
according to the high school from which they were graduated received further
support in a study of homogeneous subgrouping as a means of improving prediction
Wagner and Strabel, 193%5). Furthermore, as in more recent studies by Rundquist
%19!&) and Abelson (1952), Wagner and Strabel (1935) found that the academic
performance of women was more predictable than that of men. Seashore (1961) has
sumuarized a vast number of studies which uniformly show that the grades of women
{in both high school and college) are significantly more predictable than those
of men.

Marks (1964) presents data which indicate the potential usefulness of under -
graduate grades as a moderator. Aptitude test scores (X), undergraiuste grsdes
(Y), and graduate grades (Z) were available for 50 graduate students in the
College of Business Administration at the University of Rochester. X and ¥
yielded validity coefficients of 40 and .50 respectively, and multiple R using
| X and Y was .61. The sample was split into upper and lower halves on the Y score
i ard r__ was found to be .70 and .20 in the twc halves. Z was predicted by Z =
4 X (A ¥°BY), where A is r,, for the whole sample and B is the standard devistion

of the .70 and .20 value€. In all instances, Z predicted by the moderator
approach had a higher crossed validity than did a multiple-regression equation.

Marks states that, in hindsight, the results make psychclogical sense.
Those students with high undergraduvate grades {¥) can be assumed tc have been
highly motivated (unless they cheated); in such a group the aptitude test should
be, and is, a very effective predictor of variance in graduate work. But the
students with low undergraduate records could have achieved those grades by being
poorly mitivated, by being inept, or by some combination of both factors. In
such a heterogeneous group, one could not expect that the aptitude score could
have much predictive value, and it did not. Marks suggests that these unpredict- i
| ables or off-quandrant cases are a very fertile ground for future personnel :
4 research.

Some investigators have been interested in the effect of personal adjust-
ment on the relationship between scholastic aptitude and academic criteria. The |
common-sense notion that well-adjusted students should be more predictable than |
maladjusted students was supported by Stagner'’s (1933) finding that students . |
scoring high on the Bernreuter Personality Inventory were more predictable with
the American Council on Education Test than those scoring low. More recently,
Hoyt and Norman (1954) investigated the effect of personal adjustment on the
relationship between predictors and criteria. Using two or more T scores above
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70 on the scales of the Minnescota Multiphasic Inventory ss a criterion of mal-
adjustment and no T scores above 60 as & criterion of normality, they concluded
that the accuracy of prediction of grades was a function of the state of adjust-
ment of the student. Therefore, it would appear that separate regression
equations for adjusted and maladjusted students should be used. The use of
separate regression equations, however, was not supported by Gallese (1958) in
his study of normal and maladjusted students as defined by Minnesota Multiphasic
profiles.

In a replication of the Hoyt and Norman (1954%) study, Anderson and Spencer
(1963) obtained negative results. They concluded that personal adjustment, as
defined by Hoyt and Norman, does not influence the prediction of achievement of
arts college or engineering freshman students. It would appear that the defini-
tion of personal adjustment of Hoyt and Norman (1954), and that of Gallese (1958},
may be inadequate. Redefinition of adjustment in terms of more meeningful profile
analysis, or consideration of interaction between personality scales might be
more fruitful.

Grooms and Endler (1960) and Melnig (1959) have studled the effect of anxiety
on the relationship between scholastic aptitude and achizvement. Grooms snd
Endler used the Mandler-Sarason Test Anxiety Questionnaire and Malnig used the
Taylor Manifest Anxiety Scale as a measure of anxiety. Both reported that test
anxiety serves as a moderator which can be used to enhance the predictability of
grades from aptitude test scores. However, Malnig found that low anxisty students
were more predictable, and Grooms and Endler found that high anxiety students were
more predictable. It would certainly appear that this discrepancy in findings can
be attributed to the use of two different measures of anxiety.

One of the promising newer approaches to the problem of prediction of
academic success has been the attempt to predict academic success differentially
for the different curricula. Horst (l95h, 1955) has developed elaborate sta-
tistical procedures for selecting from a large battery, a subset of tests which
will predict differential success most efficiently in a large number of curricula.
Howaver, in a recent study of the relationship between preadmission variables and
success in college, Horst (1959) reports data that seem to raise questions as to
the value of subgrouping on the basis of curricula for the prediction of academic
success., High school grades in relevant subjects were used as predictors of
future success in related college curricula. In a similar attempt to predict
academic success differentially for different curricula, Eells (1961) alsc ob-
tained negative results. His predictors were aptitude, reading, and achievement
tests and his samples were liberal arts, engineering, and commerce subgroups.

The evidence appears to warrant further investigation for the specific situation
before substituting differential prediction for overall predication for the pre-
diction of grades.

T e T
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In general, personality variables have not proved to be very useful as pre-
dictors of academic success, whether used individually or in combination with
other varisbles. Recently, however, socme investigatcrs hsve reoriented their
research to study personality scales as predictors when other variables are used
as moderators., Goodstein and Heibrun (1962) studied the predicticn of college
achievement from the Edwards Personal Praference Scheduls when intell=sctusl
ability was treated as a moderator variable. The results of this study offer
some support for the notion that personality factors are significantly rslated
+o academic achievement when the influence of academic ability is controlled by
homcgeneous subgrouping. However, the nature of the relationship is dependent
upon the general ability level of the group being studied. That is, the per-
sonality scales improved prediction, but only for the middle sbility group. One
possible general interpretation of these results given by the authors is that
personality factors are most important in determining academic achisvement of the
average ability college male, and that success of relatively bright and dull
males is more determined by intellectual factors. This finding is n:% supported
by evidence cited by Gorden (1963%a, 1963b) related to the moderating effect of
scholastic aptitude upon the validity of the scales of the Gordon Personal
Profile and Gordon Personal Inventory. He interprets the results as supporting
the hypothesis that certain personality traits have greater predictive effiziency
at high aptitude levels. His rationale is that systematic variation in vaiidity
with aptitude level will tend to occur in circumstances where a given level of
aptitude is requisite for passsing a particular academic program. In such instan-
ces, for individuals within the submarginal aptitude range, non-sptituie measures
will generally show no relationship to achievement, that is, high status on
relavant interest or personality scales will not compensate for inadequate
aptitude. However, beyond the point of marginal aptitude, non-cognitive factors
will tend to play a role in increasing importance. The predictions made by
Gordon are not supported by the work of Holland (1960) and Holland and Astin
(1962), who studies National Merit finalists. In Holland's studies of the pre-
dictive effectiveness of many scales from the Strong Vocational Intersest Blank,
California Psychological Inventory, 16 Perscnality Factor Questionnairs, and a
number of other instruments, he concluded that for this very homogenecus high
ability group the findings were consistent with those reported in previocus re-
search, which used similar variables on less able students. Further evidence
of this lack of predictive effectiveness of personality scales for a homogenecus
high ability group is presented by Uhlinger and Stephens (1960) in their study
of the relation of achievement motivation to academic achievement. N: gignifi-
cant relationships were found between actual achievement and need for achisvement ,
as measured by three different scales. The intercorrelations between the three
different measures of need for achievement were close to zero.

The lack of agreement in the studies cited above is quite descriptive of the

present state of personality research. This failure to provide clear-cut evi-
dence either for or against the notion of the moderator varisble is evidently
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due to the lack of comparability of groups studied; or the lack of sensitivity
and validity of ths measurement devices employed. Fiske {1963) hss stated this
argument quite well. "The measurement of personality variables is in a highly
wsatisfactory state at the present time. It is poor not only in absoclute terms,
but also relative to the measurement of abilities, aptitudes, and achievement.
The typical perscnality test has low internal consistency, considersble in-
stability over time, and very little predictive value. Perhaps most serious of
all is the limited degree of convergent validation: Measures purpcorting to
assess the same variable typically show low inter-correlations.,"

Although interest tests differentiate better among curricula groups than
other kinds of tests, and can predict the curriculum from which a student will
graduate better than aptitude, achievement, cr personality tests (Berdie, 1955),
interests measures have proved to be no more effective then personality tests
when it comes to predicting acedemic success. Certaln common sense notions such
as, "grades achieved in academic subjects should be commensurste with interest
in the subject", bave not been supported by research findings even when ths level
of ability is controlled. This failure to obtain high relationships between
level of interest and level of achievement led Frederiksen and Melville (1054)
to investigate the effect cof level of compulsiveness on the predictive efficiency
of interest scales. They argued that if they could find some way of identifying
compulsive and non-compulsive students, then they could enhance the prediction
of interest measures. They identified students whose speed cf comprehension
score was higher in relation to their scholastic aptitude score as nen-compulsive,
ard students whose speed of comprehension score was lower in relation to their
scholastic aptitude score as compulsive. A second method of dividing students
into compulsive and non-compilsive subgroups was based on the accountant score
of the Strong Vocational Interest Bland. These above the mean of the group
constituted the compulsives and those below the mean the non-compulsives. Ten
scales previcusly found to be relevant predictors for engineering students were
used as predictors.

The hypothesis that the correlation between interest measures and achieve-
ment is higher for students who are relatively free from compulsive tendencies
tended to be supported for both measures of compulsiveness. These two measures
did not correlate with each other, and when combined, differential predictability
was =ven greater for those subgroups identified as compulsive on both scales.
However, in a replication of this study by Frederiksen and Gilbert (1260), the
finding that non-compulsive students were more predictable with interest scalss
held up for only one measure of compulsiveness and then with only four of the
ten interest scales. An interpretation suggested by the data of Frederiksen and
Melville (1954) that compulsiveness, as measured in their study, showed potential
as a8 transsituational moderator, that is it enhances the prediction of a number
of relevant predictors for a particular sample and criterion, is only partially
supported by the results of Frederiksen and Gilbert (1960).

b




Using the Frsderiksen and Melville [1954) dsts, Ssunisrs (195, who coined
the term moderator variable, sssessed his method for dealing with the moderator
as a continucus variable rather than creating differentially predictable sub-
groups. This method involves a type of muitivariate curvilinear regression in
which beta weights, instead of being constant, are linear functions of the
moderator variables. He compared his moderated regression method with the
multiple correlation method, where the moderator was also treated as a predictor.
In five of the ten ccmparisons, the moderated regression resulted in a significant
increase in prediction cver the multiple correlation methol. However, in nine of
the ten comparisons between absolute correlations for the non-compulsive subgroups
and the linesr and moderated multiple correlations for the total group, the sub-
group correlations were higher than either of the methods using the total group.
It would seem more advisable to use subgrouping methods for enhsncing prediction
rather than Saunders' moderated regression method unless circumstances preclude
the subgrouping approach (Joknson, 1960).

In a cross-validation analysis, Saunders (1956) ccompared the predictive
effectiveness of the linear and moderated regression methods. He considered only
those scales of the Strong Vocational Interest Blank that had been studied pre-
viously by Frederiksen and Melville (195h) and on which he had done prior analysis.
The results supported the higher predictive effectiveness of the moderated re-
gression method over the linear multiple regression mettod. No subgroup ccrre-
lations were reported for this data.,

A unique measure of interest was used as a moderator variable in a study by
' H-ltzman, Brown, and Farquhar (1954). They informed students that individual

! interpretations ¢f their scores on the Survey of Stuly Habits and Attitudes were
available by contacting cne of the above authors. When the correlations between
the Survey of Study Hebits and Attitudes scores and first semester grades were
recomputed for subsamples of men and women who later asked for interpretations
as opposed to those who did not inquire, the correlations for both the men and
women who made inguairies were significantly higher. This suggests that cther
inventories may have higher validity when used for students who are seeking help
with academic, personal, or vocational problems.

As reported above (Scates, 1926; Wagner and Strabel, 1935), the high school
from which a student is graduated appears to affect the predictability of his
grades with scholastic aptitude tests. McArthur (1954) presents results which
indicate that the school attended also affects the relationship between interest
measures and occupational choice. His hypothesis that interests would matter
less for private school boys, and, therefore, prediction would be poorer than
for public school boys, was supported in a follow-up of Strong Vocational Interest
Blanks administered fourteen years previously. In this same vain, Dunnette (1962)
reports the results of an unpublished study by Owens who recognizes two other sub-
cultures., Differential patterns of validity were obtained on & bicgraphical
questionnaire for predicting scholastic achievement of rural and urban students.
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The recent interest displayed by industrial psychologists in the differen-
tiation of individuals in terms of their predictability stems to a great extent
from the stimulating work of Dr. Edwin E. Ghiselli (1956, 1960a, 1960b, 1963a,
1963b). Using various occupational groups, and both an empirical and rational
approach, he has identified scales and variables which functioned as effective
moderators.

In a study of taxi drivers (Ghiselli, 1956), an cccupational level inven-
tory was found to be an effective moderator for a tapping and dotting test. For
the cone third of the individuals in the cross-validation sample whose scores on
the occupational level inventory indicated that their job performance should be
13 quite predictable from the tapping and dotting test, the validity coefficient
F was found to be .66, whereas the correlation was only .26 for the total group.

i The results of this study suggest that the inclusion of individuals whose goals

§ are appropriate and individuals whose goals ars insppropriate in a ve.idation
study may mask the predictive power of the aptitude being evalugted. In another
study of taxi drivers, Ghiselli (1960b) investigated the possibility of selecting
whick of two tests would be a better predictor for an individusl driver. He found
that a combination of age and education would discriminate between those individu-
als for whom a spatial test (discrimination of distance) or a motor test [“apping
and dotting) would be a better predictor. Those individuals for whom the spatial
t=st gave better prediction tended to be older and have had less education.

In an investigation of employed men varying occupationally from higher
msnagement to unskilled laborers, Ghiselli (1960b) found that an empirical mod-
erator scale was effective for the cross-validation group in discriminating be-
tween those individuals for whom a supervisory scale or initiative scale would
be a better predictor. He also used this empirical approach to develop moderator
scales for samples of factory workers, foreman, and executives (Ghiselli, 1963a).
In the case of the factory workers, the predictor was a popularity scale and the
criterion was supervisory ratings. For the foreman and executives, the predictor
was & supervisory ability scale and the criterion was also supervisory ratings.
In all cases, the empirical moderator was found to be effective in enhancing
validity when applied to the cross-validation samples.

Using the same procedure he employed to study moderating effects of validity,
Ghisellin%l9633) further examined moderating effects on the reliability of
measurements. Two parallel forms of a complex reactions test were administered

to a sample of semiskilled workers. A combination of age, education, and scores

on a tapping test was found to be an effective moderator when applied to the cross-
validation sample. The reliability coefficient, the correlation between the two
forms of the test, was .92 for the entire group, and progressively increased as

the sample was restricted to individuals scoring higher on the moderator ccmbina-
tion.
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A number of other industrial psychclogists have contributed to the liter-
ature on homogeneous subgrouping and moderator effects. With respect to job
groupings, Dunnette and Krichner (Dunnette, 1958; Dunnett= and Kirchner, 1958;
Dunnette and Kirchner, 1960) have studied the different patterns of validities
obtained when jobs are grouped which are relatively homogenecus in terms of
actual responsibilities. Substantially different validities were obtainei for
subgroups of engineers, salesmen, and clerical employees when grouped sccording
to functional similarities. Wallace and Twichell (1945) found similar results
with insurance salesmen. Validities for an aptitude index were founi +- differ
according to whether the agent was commissioned or sslaried. This finding of
differential validities according to subgroup similarities, as Dunnette (1963)
has pointed out, is inherent in the methods of synthetic validity (E&;ma, et
al., 1959) and in the use of the J- coefficient developed by Primoff (1955),
which emphasizes the varying predictability of job activities.

The effect of moderator variables on the relationship between rersonality,
attitudinal, situational and criterion variables has been studied by other
industrial psychologists. Vroom (1960) studied the moderator effects of two
personality variables thought to be relevant in determining an individusl's
response to participation. The relationship between a person's perception of
the amount of influence he had upon the decisions in his work group (psycho-
logical participation), and his attitude toward his Job was found to be a
function of need independence and authoritarianism. The relationship was higher,
the higher his measured need independence or the lower his authoritariarism as
measured by the California F-Scale. Furthermore, the relationship between
psychological participation and supervisory ratings of performance was also
increasingly higher, the higher the need independence and the lower the authori-
tarianism. For the sample of first, second, and third line supervisors, Vroom
concluded that authoritarians and persons with weak independence needs are
apparently uwnaffected by the opportunity to participate in decision making. On
the other hand, equalitarians and those who have strong independent needs develop
more positive attitudes toward their job and grester motivation for effective
performance through participation. This evidence indicates that the interaction
between participation and personality cannot be ignored; to do this means over-
estimating the effects of participation on some persons and underestimating the
effects of participation on others.

In another study with Mann (Vroom and Mann, 1960), the relationship between
the supervisor's authoritarianism and the subordinate's attitude toward work
was studied. Differential correlation coefficients were found when groups of
drivers, who worked independently of each other, but reported to the same super-
visor, were compared with groups of positioners who worked in crews and reported
to the same supervisor. For the drivers, authoritarisnism of the supervisors
correlated positively with the attitudes of the workers; for the positioners,
authoritarianism of the supervisors correlated negatively with the attitudes of
the workers. Obviously, the results of this study can be interpreted in terms
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of moderator effects; however, the moderator variable or complex of moderator
variables opsrating is not resdily apparent. Although Vroom and Mann (1960)
report that there were virtually no differences due to size of the work group,
Dunnette (1963) reports this study as an investigation of group size as a
moderstor. The study must remain inconclusive with respect to the particular
moderating effects operating.

Vroom (1960) and Porter (1962) have studied the moderating effects of
situational variables. The effect of the type of situation, motivating or non-
motivating on the predictive efficiency of aptitude tests {verbal and non-verbal,
arithmetic reasoning) was studied by Vroom (1960). Aptitude tests were found to
bz correlated positively with Jjob effectiveness in motivating situations and zero
or negatively with Jjob effectiveness in non-motivating situations. Porter (1962)
studied the effect of size of the organization on the validity of the masculinity-
femininity scale of the Strong Vecational Interest Blank. The patterns of
validities obtained suggest the hypothesis that masculinity of intsrssts is
positively correlated with executive success in small orgsnizations and negatively
correlated with executive success in large corganizations. The present status of
the effort directed toward the investigation of moderating effects of situational
variables indicates that these variables are being neglected though they show
potential as effective moderators.

In addition to the development of empirical moderator scales by Jchrson and
Roy (1958), previously reported, other military psychologists have also contributed
to the literature on moderator variables. Gaylord and Carrcll (1948) ianvestigated
the frequency of contact of rater and ratee as a moderator variable and found that
efficiency ratings of Army personnel were predicted more effectively by records
and grades when contact with rating superior was infrequent, and more effectively
by personality characteristics when contact with rating superior was f£requent.
In a study of Naval personnel, Kipnis (1962) investigated the moderating effect
of general intelligence using the Hands Skills Test, a non-~cognitive measure which
attempts to assess persistence beyond minimum standards. He found differential
patiterns of validation for the high and low aptitude men. The non-coganitive
measure was found to be a valid predictor of school and job performance for the
low aptitude men.

Parrish (1959) compared the predictive efficiency of the moderated regression
method, a pattern analytic technique, and the more conventional linear multipls
regression method. Various aptitude, interest, and personality scales were used
as predictors and combat efficiency ratings were used as a criterion. Neither
the moderated regression nor the pattern analytic technique was found to be more
effective than the linear multiple regression method. He concluded that the
results of his study suggest that paper and pencil tests are not particularly
effective as moderators. This statement is not supported by other evidence
reported herein. Also, Johnson (1960), in a paper on the moderator variable in
personnel research, has argued that the empirical evaluation of the usefulness
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of moderator variables is most appropriately evaluated by looking at the mean
criterion score of the selected group. And, as a corollary to this latter
argument, he has further argued that the comparison of validities generated by
linear and moderate models should not usually be made in the total sample
consisting of combined subgroups, as was dcne by Parrish (1959). It would
appear that reanalysis of the Parrish data is necessary in crder to evaluste
the predictive efficiency of the various methods studied.

C. Preblem Areas in Moderator Research

There is, then, a substantial body of evidence provided by psychologists
in educational, industrial, and military settings indicating that cer*ain scslss
and variables may function as moderstors in specific situations. Howsver, even
recognizing the existence of moderators and the possibility of differentiating
within a group those individuals whose scores are more reliable or more sccurate
from those whose scores are less reliable or less accurate; a number of questions
remain to be answered satisfactorily. For instance, how deoes one identify s
moderator variable? Is it possible to state any general principles ahout the
nature of traits which act as moderators? Can a theoretical foundation be
formulated to explain moderator effects? What is the practical significance of
moderator variables? Partial answers to these questions are evident in the
current literature.

l. Identification of Moderator Variables. It was previously showm that
both the rational and empirical approaches have been successfully used 4o identify
moderator variables. However, the method of trying out specific hypotheses is
slow and expensive because of the tremendous number of possibilities that can be
tried out, and the development of moderator scales through item analysis for each
specific situation is certainly no more satisfactory. At the present time, there
are no statistics, analogous to multiple regression techniques, t¢ mechanically
identify moderators from among a matrix of intercorrelations, and furthermore not
enough evidence has accumulated to make it possible to state any general principles
about the nature of items or traits that function as moderators. French (1961) aid
attempt to develop a program for the selection of moderator variables from a large
number of predictors, but his indices derived from 3 x 3 contingency tables, re-
sulting from a pairing of predictors and criterion scores after both had bezn tri-
chotomized, proved to be unsatisfactory. Unless an effective technigque can be
developed to identify moderators from massive data, or transsituational moderators
can be identified, the utility of moderator variables will be limited. BHence, as
Ghiselli (1963b) has cautioned, "It is quite possible that the time and effort
required to develop moderators might be more fruitfully spent seeking improvements
in reliability and validity of the sort that follow from classic psychometric

"

theory” .

a 16 =




2. Explanation of Moderator Efrs'*b Few investigators have given
more than cursory attention To the explanetion of moderator effects. The bulk
of research has been devoted to the problem .-*" substantiating their existence.

f those who have concerned themselves with the problsm of explaining these
=f‘fec+s, the common potion hald is that moderators operatz by sorting hetero-
geneous aggregstes of individuals into homogeneous subgroups (Ssunders, 1956:
Johnson, 1960; Berdie, 1361). As simple as this explanaticn appears on the
surface, it would sppear to be deficient since it dces not elsborate on the
relationship between the moderator, the predictor, and the criterion; am.d.
furthermore it fails to consider the special way in which the subgroups ar
formed. The subgrouping is not simply homogeneous ouping, but it is g:oup-
ing restricted usually to the extreme scores on the moiwar r variable. This
implies a special mode of subgrouping. Furthermore, this explanation does not
do Jjustice to the rsther complicated interscticn processes which seﬂm to be
occurring. However, as Ghiselli (1963) points out, this notiox :
ualizing moderators is useful since it does focus attention on the= kind* o*
differences which exist smorng individuals who in some given respect are homo-
geneous thus suggesting types of moderaters.

Ghiselli (1963t) explains that in accord with the sorting of hetrogeneous
aggregates of individvals into homogeneous subgroups, ths magnitude and pattern
of intercorrelaticns among variables, and hence the reliability and validity,
would vary from group to group. Heterogeneity would be indicated by systematic
variation of error from individual to individusal whereas homogeneity would be
indicated by all individuals having the same error. Such a conceptualization
permits retention of the classic psychometric concepts of randommess of errors
and the linear combination of veriables. This, the psychological structure may
vary from group to group since the magnitude of error and the weights carried
by the composite may differ for each of the groups, but within a group the error
of measurement and of prediction and the relative weights carried by a set of

tests in predicting a criterion would be the same for all individuals. This
explanation presumes that individusls can be diviisd into distinct groups, but
as previously cited evidence indicated, in actuality, moderators usually
distribute individuals along a continuum.

Rather than explain moderator effects in terms of differences between
groups, another possible explanation is that the common elements which account
for the correlation between two variables differ from individual to individual.
What in the first point of view above were considered as classes are now thought
of as class intervals. This particular notion appeare to receive support from
Ghiselli (1963b), Lee (1961), and Johnson (1960), at least where continuous
moderatcer variables are involved.
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Ghiselli (1963b) explains that for this conceptualization error of measure-
ment would be taken as being quite small for some individusls and larger for
others. Consequently error scores would carry less weight in determining
fallible scores for some individuals than for others. Obviously a necessary
condition is tiat iuaividual differences in error scores possess some consis-
tency or reliability over parallel tests. Evidence supporting this is pro-
vided by Fiske and Rice (1955), Fiske (1957) and Berdis (1961). Such a
position would not require that all variation comuonly termed error of measure-
ment 1is predictable, but only a portion of it. The remainder would still be
thought of as being random error. The reliability coefficient, then, would
be an average description.of precision of measurement.

Also, error of prediction would be taken as being quite small for some
individuals and larger for others. The importance of a given trait in determin-
ing performance on some criterion is taken to differ among individusls. At one
extreme, then, the error prediction is smaller and test validity higher and at
the other end, error is larger and test validity lower. Validity coefficients,
then, would be average descriptions of predictive accuracy and multiple
regression weights indicators of average relative importance of the different
predictors. Therefore, with respect to validity, the function of the moderator
is to predict for a given individual the weight a test carried in determining
criterion performance. As in the case for reliability, it is not necessary
that the moderator account for all variation, but only a portion of it. Some
of the criterion variance can be due to unreliability and the rest to unmessured
but important traits. The individuals' weights might be unrelated both to their
criterion and test scores, or related to one or both. But nothing in this
concept indicates what such correlations should be. Perhaps the correlations
between the weights and the criterion and the test differ from situstion to
situation. :

A more definitive answer to this question of how to explain moderator
effects awaits more theoretically oriented research. If a theoretical foundation
were provided, more investigators would be less skeptical about the existence of
moderator variables and the future contributions of moderator research,

2. Practical Significance of Moderator Variables. The selected

studies cited from the literature substantiate the potential application of the
moderator concept in every setting where instruments are used to select, classify,
or counsel people. However, even ignoring the problems related to the identi~
fication of moderators and their apparent specificity, one might still question
their practical value.



The practical value of differentisting individuals with respect to differ-
ential error of measurement is clearly evidsnt when administrative decisions
concerning borderline cases based on test or measurement devices are to be made.
In these borderline cases, it would be very helpful to know whether sn individual
is messured with a small or large error. Furthermore, a small error of measure-
ment should mean enhancement of validity which Berdie (1961) has empirically
demonstrated. In addition, Ghiselli (196%b) has pointed out another practical
consideration. In some situations it might be highly desirable to be able to
predict the extent of intra-individual varisbility in performance for planning
pburposes or to insure smooth flow of work. Therefore, it would be just as
lmportant to select individuals whose work did not vary from one period to
another as it would be to select individuals whose performance was high. A high
performer who was extremely variable could very well reduce the effectiveness of
an operation where smooth flow of work was necessary.

The practical value of differentiating individuals with respect o differ-
ential error of prediction would be the enhancement of validity resulting from
the selection of individuals from those individuals for whom the test is most
valid, hence the selection of higher performing people. But this use of modera-
tors might be criticized because it necessitates the elimination of a substantial
proportion of the cases from the appraisal procedures, which in turn eliminates
even more. This 1s not a telling criticism, however, since Ghiselli (1956) has
demonstrated that if a geven percentage of individuals is to be selected and the
reet eliminated, selecting that given percentage on the combined basis of their
moderator and test scores yields a substantially superior group of individuals
than that selzcted on the basis of test scores alone.

A mors powerful way to use the moderator concept and one which permits the
assessment of all individuals is to determine which of two or more predictors to
use in selection; that is, the moderator is used to determine which of the pre-
dictors is suitable for a particular individual being considered. Ghiselli
1960a) has shown that this procedure is effective. The practical implications
of this procedure are the increased flexibility of the use of selection instru-~
ments and the increased efficiency of the selection procedures. As Dunnette {1963)
has so aptly stated, "The selection expert of tomorrow will o longer be
attempting to utilize the same procedure for all his selection Problems. Instead
he will be armed with an array of prediction equations. He will have developed,
through research, a wealth of evidence showing the patterns of validities for
different linkages in the modified prediction model--for different predictors,
candidates, jobs, and criteria. He will be a flexible operator, attentive
always to the accumulating information on any given candidate, and resdy to apply,
at each stage, the tests and procedures shown to the optimal.
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