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FOREWORD

‘- “4
The i - ’-~”. “ •- :~~vie~ cn s i. :~~~~r~g t ae  pr&se~i’t Research Memorandum is the

introductory p I : t . I~ n of a UsE ~?r t ~a~ Lon submitted to the graduate faculty of the
University of Minnesota ft -March 1964 in partial fuLfil lment of the requirements
f:)r the Pb]) ~~~g - -’~~ , T~~ a~~~i- -r , Dr. Bana s , c’~mpJ.e t~’±i t~ e review and the research
portion of h~s ~ ser~ati ’n while a member of the st.s~:f •~f the U. S. Army Per-sonnel Fese~ r ‘~~ C~ i~ ~~~~~

- . The research sto~iy proper w~~ r’~port~-1 in USAPRO Re-
• search ?4moran.I~~ f -I +_ ~O . Empirical ~~ar~ssi~ t i~ na1 !.~~ieratcrs , November 1964.

The review h~s b~~n r’~p~’c-iuce~ exactly as prepared by the author , primarily
• f~ r use tb e  .~~-~~“ i ~ f 4-~ e ~~. S. Army Fe “in ’J. R ’ ~ar~~ ~~ i~. e. ~€: ion of

~~~~~~~~~~ test :2g~~1 L-~~~~~ U~ and their products by name was ess~nt1ai to pre-
cisicn in ;‘~~mn: .g  ~~~~ar ’~ fir  gs a~d dce~ n~ t n~ ’L~ ~‘it,e in ~~ r~ ement of any
testing ins~.~~me~~~.
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A REVIEW OF MODERATOR RESEARCH’

A comprehensive survey by Ghiselli (1955) of both published and unpublished
studies dramat ically 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 l~ years ago. ” This state of affairs in industrial
and educational test and selection research has led to dissatisfaction with the
classical prediction and ps~rchometric models and to the search for more appropri-
ate c oniplex models.

Among the most ardent proponents of modification of the classical models have
been Edwin Ghiselli and Marvin Dunnette . Ghiselli (i96~,a) , 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 sane
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 differential 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 ac~nplexities of human behavior :iad adopt a prediction model which
is appropriately complex .” He recommends a modification of the classical valida-
tion paradi~~i suggested by Guetzkow and Forehand (1961), which he thinks provides
a richer schematj zation for prediction research, and which offers important in-
plications for the direction of future research. The most important Implication
is that differential patterns of validity for various subgroups must be recog-
nized and that research should be devoted to the definition pf homogeneous sub-
sets of individuals within which appropriate prediction equatiods may be developed
and. cross-validated. Both Ghisefli and Dunnette are in accord in their emphasis
of differential patterns of validity for various subgroups .

‘This 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. I~ ngstaff , M. D. Dunnette , L. L. Lotquist, and
E. H. Ohiselli for their helpful. advice and encouragement, and the the US. Army
Personnel Research Office for partial support of this work. The author is presently
associated with Human Sciences Research, Inc ., McLean, Virginia.
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To a great extent , the emphasis on differential patterns of validity stems
from recent studies in the literature which show that Bu~)grouping analysis has,
indeed , led to differential patterns of validity and enhancement of prediction .
Evidence presented by Kabneman 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 concerned
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 , 19% )
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 .

p9~ulation control var iable (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
arid a criterion variable.

p edictability variable (Ghiselli , 1956, i960a , 1960b )
A variable or empirical scale which is positively correlated with the D
(difference) score , regardless of sign, between the standard. predictor
arid 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 . AU 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 cc~n!nIDn cba acteristi~ s are imp11~~ in the definitions of these terms.
First , they all refer to si~.-j a &i~ns in wb ic~ the relationship between two or
more given var iables is t~- md to vary as a function of changes in the value or
character of one or more other var iables , 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 t-etween 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 the usefulaess 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 , at.ti~~4e, pers- nality , interes t , status , situat~ona1 ira.rie~’ie or
empirically derived scale may function as a moderator.

Although the term moderator is recent in orgin (Saunders , 1956), in actuality,
the recognition cf the joint functional 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 , evid,ence existed per-
taining to the differential patterns of validity, 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 researph.

REVIEW OF TRE LI’~~RATUEE

~The objectives of this review are (1) to report ~~e-research pertaining to
the developeent of the moderator concept, (2) to indicate the w e-’~br~atth —o~potential application of the moderator concept , and (3) to idehtify the prob lem
areas in moderator research .‘

~~ 
Studies reported by psychologists in educational ,

indus trial , and military se Ei~ings 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 Identif ication of &derators
Intra -individual variability has been a matter of sporadic interest to psy-

chologists since the time of Hull (1927 , 1928) . However, as Fishe 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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Li an effor t to assess the possible usefulness cl ± n ~~’-~~-individual variabil-
ity as a moderator , Berdie (1961) deterin inei a variabiiity 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 t~ie 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 suum~ry, the results of this st :~tdy reveal that a consis—
tent and meaningful measure of intra-individual variability can be obtained 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 -ind.ividual variability is impor tant. For instance, the ~~~~~~~~~~ -index
derived from a form with test items arranged roughly in order of diff iculty was
better than an index derived from a form with items cyclical in order of difficu1~ty. Although the relationship between predictability and intra -indivldual 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 ( l963b ) 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 arid 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 (19606, l963b ) was
based on the selection of items which correlate most highly with the absolute
differences between the standard scores on the predictor and the standard scores
on the criterion. Ghiselli (196Gb ) 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 . Us ing two different samples , a
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co ii e~re sample a~ .i s~ ~nd-~~ t~~tai ramp~~ , f’~ ’-’-n~ pr~ - t - t ~’rs ~r i  thiferent cri-
tera’i , he sh~.’~-~ that n :4— --~’:r ~~:~~~~€- ~~~~~~~~ he emj~t r - - s y  d re lopal  through
item analyses wt tcki ,1 ~~•i ~~di• - at e  in an ct~ect i~e way wh~ twe tes t-s give
the bet ter  ~~e-ti: tion t~ r -~ giver~ L~l:vlduai. Scoles •~~: th IS type ~ci~a1d be in-
va Luabi-~ t~ t t e  ~sy . m e t~ • t’-~n t~ sele: ~ion an-I c nseling si st i~ns 1± found
to be prac~ icaily appilcat

No st’Jci Les were foufi in the liteni ture where tne investigator t~—ie d to
develop a mcders~- : r  by it~e~a analysis in wt~ca the algebra~ : differences between
the s tar4ard p - --±1~ t~r scc~~-~ and. the stan :tard cr iteri ’an score s were used as the
dependen t varL~l- Le . A ‘ levaste t hn~ i~~” , where the i tem responses are corre —
1a~-s-i wi ’h the a:’~ aL- -nin:~e -pc~;1ic tei ‘rit.er icn  measures has been used by Neidt
and MalJx-y (~~ 51+ ) a~d Eii~ Lnn i (c9f;’)). In~~e-~ ri :1 s~ bgr :-4 tng ~n the tasis of’ the
sca es , these inve I~~ ti -rs ~~~~~~~~ the e -

~~~~~
-
~~ as a ptedc~ ~:-r in a mul t iple regress—

i~ n eI’A~t~on, ~~~~~~~~ r ~~~s ~~~ t~~:~ d.

In addit4 - ,n -‘ a ~c.: :‘~ r’at-~t :n er tne cevtatLon i~’: ri the line cl Relations
(nt~sell~ , 19~Y , i~ eCm ~ ~~~~~~~~ ~~~~~~~ tw: other s u ~:-es oi deviation have been
err i yei tc ~~~~ r - ~ c - ~~~. is~~ec-a t~r •~.l-s. These are the statistical in-j ~rEe~uency -± r~s~- nse a-~1 :-esp ,ase 1.-i ons a s tec~ v .

~~~~~~~~~~ ~~i ~~• - ~i (.~~ 3) •1er~~L~~el t~~:, mc .:-~-~~c~~ es i-::i the detection of’
ix ie~a’i t or careless ~- -s~ p c.nses t:~ a sonal ty in~rent .~ry. The purpose was to
refine t r e  iple t - . bs u~ed f ar ’ item ar~aLysis by elint-janang the indivi~I.uals
s’t ) gave e\’ nce c~t $CLponding in a ar-t~i~,ss or random manner. The “frequency”
sc~~J e  ccrisiste l c~ i tems to whi,.~h nearly all, subjects respond in the same way .
The “consistency ” scale iran ,Ie1 pairs ç~, “Yes-No ” i-t~mr- (presented separa tely),

• a’; stete- i , that responsr ta the first ~~mter or the pair dic ta t~ a t h e  logically
ccrLsister .t respcns~ to the other member. c ompa.ris~n ~:f the validity coefficients
for cross-valilati-an sa.mpies from the unrerined and refined item analysis samples
was made . The res~iLts ir~i~~ate~ that star.iL!ty of’ ~tem validity coef’f ~ c’tents can
be improved cc-nsiisr-abl.y th,r-cugh the use if a cn.relessness meieratcr , The care-
lessness scales were also fo~nd 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 cotrect inventory s ores to an extent inthtated by the carelessness
score . The K scale of’ the Minnesota Multiphasia Inventory is a prime example of
a scale used essentially as a correction l’a -. t~r to sharpen the discrimina tory
power of the clinical variables measured, by tt~ inventaiy (Meehl and ~~ thaway,
19146 ).

Verification , validit.’i, or narelessness moderator scales based on the
statistical infrequency ‘r  frequency ce~’ respinses have been deve1op~d f~r the
Strong Vocational Interes t , Blank (Filbeck and CaUIs, 1961) ,  the ~~der
Personal Preference ier aor ~ (Kuier , 1956) , the M,~nnes’: tat Vo ~ationa1 Inventory

- 5 . .
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(Campbell and ‘ft-ockmAn , 1965) as well as th’~ Minnesota 1 tiphasic inventory
(Meehi and Hathaway, 19146). USually the rationale is t ’~at  anyone who selects
a substantial rr.unber of low frequency items is being careless , does not under-
stand the directions , or is deliberately trying to ixivalid,ate the results •
Inclusion of’ these invalid cases in an experimental investIgation of an in-
strument could lead to spurious results .

Banns ( 19614) explored the possibility of identifying transsit aa t :onal
moderators . These are moderators that coul i funct ion to identify more and less
predictable subgroups when applied in different situations . This may mean
different predictors , different criteria, different sanrplea , or any combina t ion
thereof . Previous research seems to indicate that moderators do not show trans -
situational characteristics , but are specif ic to a particular situation ,

The specific questions related to tranasituational modera bo~s a~keI in this
study were : (1) Can a moderator be found that identifies more and ~ess predIc-table subgroups for different occupational groups when different aptitudes related
to perf ormance 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~
patlona]. groups when the same aptitude related to performance is used as a pre -
dic tor f or 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 adj ustment being conducted by the Regi:na.l
Vonat ional Rehabilitation Research Institute at the Industrial Relations Center ,
Univ ersity of Minnesota . Clerical , nonskilled., and skilled workers were considered,
Each of the samples consisted of approximately 50% handicapped. persons, The
samples were divided into an experimental and cross -validation sample for the
empirical analysis . The total sample was used, f or the rational appx’oach.

The predictors consisted of scales of the GA~~; rational and empirical
piedictors were selected and evaluated. The effectiveness of’ the moderators was
de termined for both types of predictors . Supervisory ratings were used as a
criterion.

• The scales of the ~ 4PE , scales from the SVTh , 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 t-’~-s ted for
the rational moderators were : (1) There is no difference iii predictability 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

• 
• predictability of ‘handicapped and nonhandicapped workers when an aptitude predictor

related to performance for an occupational group is used as a predictor .

- 6 -  
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_ _ _

I

The e!ntyi : ‘1. °“ ~~~ “ 
,~f a~ ’~~”~~ ~rs t ’ ~e~t on •~~~sel Li~s diffe:erice

~re t L i ~t~~e,  1~~-. ni-~~~~,i c:u~~~:t~ cf ‘ x- ~t-~s’~ dd~~~-~-~j~ce sc:-r-es between
the s tandard so- re.r . o~ he predi~ ’- r  ~~~ ~he ccit~-rJor ~, and iei~~tminLng the
effe~~tivene-~s c.! tt. - s -ale as a m:.1 ’s~ •)r by e~’c~~~,r - thg cy ~’r e t ~~ r of the
s~ ale with thsse a~s~~~~ d±t r sr~ e so~c”~s. The higher ~~~~~~~ c)r ’elat.es
w~th the ab~~j L~~’~ dj ~:e~ er-~ e scor~s , tns ’ cj rre etf~ctIve the s”ale is as a
moderator .

A x~~~tf-ieI WI ~~~~~~~~~~~~~ te~ t s~~ -e~~~~ n t-- i ~~~-’ was unsi t~ iev— ~,op
ccciposlte s~eci,t’is ar~-t t si at t tors~l Inl tera i >ra , I~a’. ~pecitic moderator

4 was developed on ea~~ . ,st~sr~~~ 1~dt v id~~~~.v; the t~~~~ s L : ~.-~’ ional moderet :,r was
develope d, on the re-i ~iuj s L’~s.

~~~~~~~~~~~~~~~~ rn -e ’- .,cs ‘~-~:‘e f :~ .~~• f-or the ~ational T i~ tc•c’~, but not
f •r the ernp:s~~~aL r~- s t t~ t.~ .’~ . (ne i t t ~~~.~~ ~a :ce. ~~~~~~~~~~ S ~~~~~~~~~ tc-r
lifferer t oc jpa ~r~a.L g t c ~os when •d, i± ±~ ten~’ ~~tj t iies were used as ‘edictors
f :r  each o~’ the g”c~rs , aa~ t-h~ -~ther i~tentid ie1 mcfte pr-~c1.ctebLa s~~tgt -cups for
different oc~~..~atlonAl gr~ ips w~ten the same aptit~a a  was e~ e-i as a predIctor for
each ci’ the ‘-ips, The t s:~t~et t ~~-aL •‘. sra t cc’s ‘.~~ - :  ~ eif’~:tive f’o’ the

and. s ]Je1 sa pl~~, but n~t i-~r tht~ o , r~skiJJ1.ed ~~role . These results
tend th suppc ’ the-. c-~n cLu ~~on that t rtnss~~ ac~i$xnai xooderat -.cs do exth t ad can
be empirica~Jy  deve .-~os-i ,

‘Th~ re c. ~~~ rn~~era~.~::-c , age and iisa~~ ..ity, were f~~~d tc fun- : t~L-n i~ife r —

~~ t -i ly t ~r ~~— se samples . Age was fc’ jM t~ be spe;ific , and the research
!iv; thesis tnat t younger w;rkers are more pred.thtalle than older workers when
a~ ’ - i ~s-s are LLse-i as pred~.:t~,rs was rejected. Dis&.llity was fcon- 1 t: be
t icr ~ t~uational, an I t-~-.e research ~~~ ~-be~ls t~~.t n~n~~c~J •~ap~~i w:r -~ers are
more preif-:t&’le than handi :sp~-ef workers wcen ap’;itudes are used as predictors
was supported.

In general , the results of this study support tht~ ra~depator concept. More
and less predictable subgroups were identified by both rational arid empirical
moderators . - In particular, these results seem to inil :ate that (1) empirical
trarissituational moderators can be found using the method employed in this
study, and that (2) noribaridicapped workers seem to be more predictable than
handicapped workers when aptitudes are used as predictors .

B. Rational Approach to the Ident ification of Moderators

Bather than develop moderators through an empirical approach , other re-
searchers have studied interest , personality, attitude , and biographical vari-
ables as potential moderators .

‘. 7 -
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The p sy choLi~ust Sn ~ue c -I~~ot irnal  sett ing , for ~aanj years, has been inter-
ested in the predict  iin -~i ac~ lenic s~ ccess arid the et~ e~i of various variable s
on the rdlltiori~hip beowe en predictor s an-i r i terta . Amcng ide earliest studies

-f the effect  of’ a var iable on this relat ionshtp was a si sdy by SIates (1926).
He round tha t the grades of college students graduatcd. frr certa in high schools
were more predictable than others • ThIs i i f t~ rentIal pre isotebil  ity  f students
accordin g to the high school from which they were graduated received r -ir ther
support in a study of homogeneous subgrouping as a means of improving preuict ion
(Wagner and Strabel , 1955) . ~-o~c’thermoie , ao in more recent stidies by Btnidquist
(1941) and Abelson (1952), Wagner and Stretch (1935) toso t that  the ecade~niC

4 performance of women was more predictable than that of men . Seashore (196.1) has
su~~nartz.ed a vast number of studies which un if ormly show t~ at the gr aths  ci women
(in b crh high school and college) are sign~i*.ant1y more predictable taan those
of men .

Marks (1964) presents data which indicath the poterit ta l  ‘isefudress cf under-
graduAte grades as a moderator. Aptitude test scores (x) ,  jnder~ rad~e~e gra tes
(y ) ,  and graduate grades (z) were available for 50 graduate stidents in The
College of Bus iness Administration at the University of Rochester . I~ ar;i Y
rid ded validity coefficient-s of .14.0 and. .50 respectively, and multiple P us ing

x ant y was .61. The sample was split into upper ant lower haive s on ~oe Y score
ar- d r~~ was found to be .70 and .20 in the two halves . Z was pred so ted hv Z =

~ (
~ +- BY) ,  where A is 

~~~ 
for the whole sample arid B is the standard dellcc ’ticr

of tne .70 and .2~ values . In all instances , Z predicted by the moderatr c
ap~ -r~ ach had a higher crossed validity than did a multiple-regression eqi a~ irn ,

Marss states that , in hindsight, the results make psychological sense .
• Those studerits with high undergraduate grades (~) can be assumed to have been

h~gr t y  motivated (unless they cheated); in such a group the aptitude tes ’ shoul d
• be , and is , a very effective predictor of variance in graduate work. P t  the

~‘,4ents with low undergraduate records could. have achieved. those grades by being
• poorly mitiva ted , by being inept , or by some comb ination of both factors . In

• such a heterogeneous group, one could not expect that the aptitude score c c-il-i
have much predictive value, and it did not. Marks suggests that these unpredict-

• ables or off -quand.rant cases are a very fertile ground for future perscnneh
research.

Son~ investigators have been interested in the effect of personal adjust
meat 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 1s (1933) finding that students
scoring high on the Bernreuter Personality Inventory were more predictable with
the American Council on ~ducation Test than those scoring low. More recently,
Hoyt and Norman (1954) investigated the effect o±~ personal adjus tment on t i~e
relationship between predictors arid. criteria. Using two or more T sccres above
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70 on the scales of the Min nesota lciphas~~o L’zverito’-y as a cr1 ter~~-n of inal-
adjus tment act no T scores above b’J as ‘~ ‘ors r iur~ of r~e~~sa11ty , they concluded
that the accuracy of predictIon of grates was a f u r ot i o n  of the ste~ e -of adjust—
merit of the student. Therefore , it would appear that separa te regressicn
equations ± , r  d~I~uB ted and maladjusted students ~hou.,Ld be used , The sue of
separate regression equations , however , was ect supported ty  Gallese (1958) in
his st u d y  of normal and maladj usted students as defined by Minnesota MLil t iphasic
pr-c t i~eu.

in a repdication of the Hoyt and Norman (l95~+) study , Anderson and Spencer
( 1963) -~bt.six 1 negative results. They concluded tha t personal adjustment, as
-iet’tne l by Hoyt and Norman , does not influence the prediction of achtevement of
arts ochle~ e or engineering freshman students . It would appear that t~-.e d,efini-
~ion -of personal ad j us tment of Hoyt and Norman (l9~ 4 ) ,~ and tha t of da llese (1958),
no’-’ be !ca-tequ~ te. Perte finif ion of ad.Just~ser.t in -t~ -’oas c? -‘- --ce ~~~~~~~~ -

anaj y s iF , or consideration of interaction between personality scales md gh t be
more fru itf . i l .

Grooms and Endler (1960) and Mainig (1959) hive s tucted the effect of anxiety
on the relationship between scholastic aptitude arid, acb!sve,ment. Grooms and
Eridler uset the MandJ..er-Sarason Test Anxiety Questionnaire and Mainig used the
Ta-ilor Manifest Anxiety Scale as a measure of anxiety . Both reported that test
aiox iety serves as a moderator which can be used to enhance the predictatohity of
~s~ates from aptitude test scores. However, Nalnig f ound that low arixtety students
were more predictable, and Grooms and Endler f ound that high anxiety students were
in: e ;re-Iictable . It would certainly appear that this discrepancy in findings can
cc attributed to the use of two different measures of anxiety.

One of the promising newer appro ache s to the problem of prediction of
academic success has been the attempt to predict academic success differentially
for the different curricula . Horst (1954, 1955) has developed. elaborate sta-
t -ist i~aI procedures for selecting from a large battery, a subset of tests which
v-LU predict differential success most efficiently in a large number of curricula.
However , in a recent study of the relationship between preadniiss ion variables arid.
success in college , Horst (1959) reports data that seem to raise piestions 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 predictor s of
fu.ture success in related college curricula. In a similar attempt to predict
academic success differentially for different curricula , Hells (1961) also ob-
tained negative results . His predictors were aptitude , reading , arid. achievement

• tests and. his samples were liberal arts , engineering, and conmierce subgroups.
• The evidence appear s to warran t further investigation for the specific s14~uation

• before substituting differential prediction for overall predication for the pre-
diction of grades.
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In generai~ pers onality variables have cot proved o he very usefui. as pre —
dictor-s of academic success, whether used. in-aivi-±uafly -cc in coabin~t ion with
other variables. Recently, however, s ome investigaters nave reor-fente d their
research to study personality scales as predict :-rs when ~ther varo~bles are used
as moderators ~-~~siste in and Heibrun (1962) studied the T -ed i o~~icn •:f c ollege
achievement fr om the Edwards Personal Preference Sched.uls when •~nteU~: t-ua-l
ai ility was treated as a moderator var iable , The results of t~hj s at-uly or-f er
some support f-o r the notion that personality factors are sIgniti~ ’ir t . y  related
to academic achievement when the in1~luence of academic abtii ty is ‘:oc~oiled by
hom o geneous subgrouping . However , the nAt - .~.r-e of the relationship os tependent
upon the general ability level of the group being stad ied., That is , the je- i -

sonality scales improved prediction , but only I or the middLe abili ty gro j ip ,
possible general interpretation of these results given by the -author-s cc that
personality factors are most important in determining acadeutc c~~crement of the
average ab ility co llege male, and. that success f re --rely b~ igt t ccc
males - is more determined by intellectual factors, This f:Lnding is V — :  -upp:r ted.
by evidence cited by Gordon (l963a, 1963b ) related to the moderating e:ffeu t- of
scholastic aptitude upon the validity of the scales of the Gordon Pens-:na l
Profile and Gordon Personal Inventory , He interprets the results as so~rJc orting
the hypothesis that certain personality traits have great-er pr-c lictIve efrTi :iency
at high aptitude levels, His rationale is that systematic variation in V-31t,d t .ty

with aptitude level will tend to occur in circumstances where a given le~~-~.
aptitude is requisite for passing a particular academic program , La ~cch  instan-
ces , for individuals within the submarginal aptitude range , non—ap 4 i ’. sic measure-s
will generally show no relationship to achievement , that is , high s~~ tus on
relevant interest or personality scales will not compensate for inaie~ uatc
aptitude , However , beyond. the point of marginal aptitude, fl3n~-oogai~r :ivE factors
will tend to play a role in increasing importance , The preiict:Lonc me~~ by
Gordon -are not supported by the work of Holland (1960) and. H:Uaziu a~l~ As tin
(1962), who studies National Merit f inalists . In Holland ’s stuities :f the pr-e~
dictiye effectiveness of many scales from the Strong Vocational Late N-st Blank,
California Psychological Inventory, 16 Personality Factor Questtcnnai~ s, and a
number of other instruments, he concluded that for this very homogene : us high
ability group the findings were cons is tent with those reported. in previous re -
search , which used similar variables on less able students , Further evIdence
of this lack of predictive effectiveness of personality scales for a homogeneous
high ability group is presented by Ublinger and Stephens (1960) in ti~ t;- 5-f ui.y 0
of the relation of achievement motivation to academic achievement, N- s i~ oLf 1’
cant relationships were found between actual achievement and need for achievement
as measured by three different scales • The intercorrelations between t;he 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 cvi-
dence either for or against the notion of the moderator variable is evidently
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due to  the lack -f comparability rf p-c- - 
~tc stsi~ -~~ 

- the Lso k of s~nsttivity
anti validity ~~~ measucement devio~ s coi~ cyei.. i.i~ I—e ~l965) has stated this
argument quite wefl, “The measurement c-f personality variables is :n a highly
tzisatisfact~ ry sta+-s at. the Dresent t ime , It ~s poor not only in absoocote terms ,
tot also relaatve a- . the measurement of abilities, aptit--i.ds-s , sot achievement,
The typical per-s:na c:fty test has low internal consistency, conasderatle in-
stability over time, and, very lit tle predictive value, Perhaps most serious of
all is the ii~~~tei degree of convergent va.lIiatt-:-n: ~ easures puc-~-ort ucg ~-oassess th e same variable -typ~ oally show low int.~er- -c .cv-elations , ”

Altha ~ r tcterest f-eats diftererit-tate. he-tter - asj on~ :ir-rtcula groups noan
other kinds ~ t-eats, an-i r~an predict. the curriculum fr-~m which a student will
graduate bette r than aptitude, achievement , or personality tests (BerdLe , 1955),

interests measures have proved to be nc more effective than personality tests
when it — urea a-. ~~ o c t t : t t-Ig acedemdc e t ; .ac-~as ,  :-tain, ~~ m’.:-n s-crs~ 

0 

~~~~ su ch
as , ‘grades achieved in academic subjec ts should be co~~ensurat.e wi:-t ceterest
in the subject” , have not been supported. by research findings even when the level
of abJity Is controlled. This fa ilure to obtain high relationships between
level of interest and level of achIevement led Fr e-deri ksen and. Melville (l95i~)
f :  investigate the e f t e~ t- ct level of compulsiveness on the predictdve efr tc iency
of interest  scales, They argued. that if they could fir-A s ome way of identifying
compulsive and r. ccc —c- ompuls ive s tudents , then they could enhance the prediction
of interest measures . They identified students whose speed. c-f c omprehension
sc ore was higher in relatIon to their scholastic aptitude score as ncn- -:omp lsive ,
and sts-ier~ts whose speed of comprehension score was lower in relation to their
scholastic aptitude score as compulsive. A second method of dividing students
irc~.o compulsive and. non-compulsive 5-ubgr3)~~ was based. on f-he acc-curLtaoat score
of the Strong Vocational Interest Bland . Those above the mean of t~e gro ’~pc- - . ro.stit ute d the compuls ives and. those below the mean the non-compulsives. Ten
s—a les prevIo usly found to be relevant predictors for engineering at ~dents were
used as predictors .

The hypothesis that the correlation between intere st 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 t ot, measures
did not correlate with each other , and when combined, differential pre l ictability
was even greater for those subgroups identified as compulsive on both scales ,
However , in a replication of th is study by Freder iksen and Gilber t~ (i :~5~ ) ,  the
finding that non-compulsive students were more predictable with interest scales
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 (l951~) that compuls iveness , as measured in the ir study , showed potential
as a +~anssit uat jona l moderator , that is it enhances the prediction of a number
of relevant predictors for a particular sample and criterion , is only par tially
supported by the results of ~~ed.er iksen and Gilbert ( 1960).
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Us tn~ the F-: e tertkser . ey ~~. ~~~~ ir~JJ,~ Q~ -~+~ la te  ~a ;~ , . ccs :~5E~. who ccine~
t h e te rm m-:.~s:~~t-o: var:aL~-, assesse c rc ..S a~ t n t  i r  ~~~ ..ir.g WI~ h the mo derator
as a contin u-o ct variabl e r -athe : than c-reatcng ii:terentca,~~y ~redoctabce sub-
gr oups . This me thcd tnvolv~-s a type -ot m’L~~:var13te -

- ~r 1, c. : cLear regr-~ ss~ -Dn in
which beta we:g.h as , instead of being c ons tant , e.r-e l.int-a’- t ori~ ;, o r s  the
moderator variables. He compared his moderated regression metxc :-.i. wIth the
multiple correlation meth-c-i, where the moderator was ai~.ao -trea-tef as a predictor.
n five of the ten comparisons , the moderated regression ces~itef in a e~gnlfIcant

-1 ri~rease in prediction over the multi ple c or relation meth od.. Fc ~ eveo in nine ci
the ten comparis :-ns between absolute ccrre . .ations for  he oor~ c nmp-c .s~ore subgrcups
ar.d the l inear and moderate d multi ple cor r elations fcc ace total gr :o~ c , cte sub -

groim corre lations were highe r than either of the metcois using the -t:tei c- c-up ,
It would seem more advisable to use subgr :c.çiug methods fo r- enhancing prediction
rather than Saunders ’ moderated reg ression me tno-i unless cu--cunstancea pz-eolAe
tOe 2ub~zt-oi4ing approac~c (Johnson , i )fcO ’~,

In a cross-validation analysis, Saunders (1956) compared ti,e ;.rei .Lctive
effectiveness of the linear and moderated. regression me thods. H’ c•ooside;red only
those  scales of the Strong Vocational Interest Blank that had been ~1=~,ti~-d. pr-c-
~:ioas ly by Fred.erlksen and Melville (l951~) az-id on whic h he h-a~ 0 :c.e po-oi:r analysIs
The results supported the higher predictIve effect iveness  of the. m-olerate1 re
gression method over the linear multiple regression method . No s-cbgc corp c o r r e -
lations were reported for this data,

A onique measur e :1 interest was used. as a moder-at or var:abI.e in a sc-oily by
~~ i ’zman , Brown , and Farq.uhar (19511.). They informed. st.cAent .s cha t indiv~ Iual
ccterpretatt-ons -of their ~~~ ;O! P.5 on the Su~~ey of St. .iiy HabIts arA At t tfules were
available by c ontacting one of the above auth : When t-ce c:.r-re~s.cions betweenthe Sur vey of Study Habits and Attitude s scores and. first semester grades were
rec-omr~uteI for s~ibsamples of men and women who later asked f-or interpo-etaticros
as opposed to those who did not inquire , the correlations for both the. men ccvi
women who made Inqiiries were significantly higher, This suggests tha t otte r
inventories may have higher validity when used for st.~ Ients who ar-c 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 pre dictability of his

• grade s with scholastic aptitude tests . MeArthur (19511.) presents results ~fc ich
indicate that the school attended also affects the relationship between interest
measures and. occupational choice . His hypothesis that interests wouj.i mat ter
less for private school boys , and , therefore, prediction would be pc-or-er than
for public school boys , was supported in a follow-up cf Strong Voca~ i ona.i Interest
Blanks administered fourteen years previous ly . In this same vain , ~~r’re o.ie (l962~reports the results of an unpublishe d study by Owens who recogni zes two oth er sub-
cultures. Differential patterns of validity were obtained on a biographIcal
questionnaire for predicting scholastic achievement of rural a-nd u’-t ar- s ‘udents ,
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The recent interest displayed by indus trial psyohologis ts in the differen-
tiation of indIviduals in terms of their precictabill-ty stems to a great extent
from the st1.mu~.at ing work of Dr. Edwin H .  Ghiselli (1956, l960a, 1960b , 1963a ,
1963b). Us ing various occupational groups, and both an empir-l~al and rational
approach, he has identified scales and variables which functioned as effective
nodera tors .

In a study of -taxi drivers (Ghiselli , 1956), an occupational level inven--
t ory was found to be an effective moderator for a tapping az-rd dotting test, For
the one third of the individuals in the cross-validation sample whose sc-ores on
the occupational level inventory indicated that their ~ob performance should be
lotte predictable from the tapping and dotting test , the validity coefficient

was foun d to be .66, whereas the correlation was only .26 for the total group.
The results of this study suggest that the inclusion of indivIduals whose goals
are appropriate and individuals whose goals are inappropriate in a ‘~~~i-in-tIon
study may mask the predictive power of the aptitude being evaluated, Iro another
stutly of taxi drivers , Ghiselli (1960b ) investigated the possibility of selecting
which of two tests would be a better predictor for an individual driver. He foun d
t-nat a combination of age and education would discriminate between those individu--
als ~or whom a spatial test (discrimination of distance) or a motor test ~tappIng
and ~otting) would be a better predictor . Those indiv~duals for whom the s~oa-t-ial
test gave better prediction tended to be older and have had less education .

In an investigation of employed men varying occupationally from higher
managemen t to unskilled laborers , Ghiselli (196ob ) found. that an empirIcal mod.--
er -ator -  scale was effective for the cross-validation group in discriminating be-
tween those individuals for whom a supervisory scale or in±tiative scale would
be a be tter predictor . He also used this empirical approach to develop moderator
scales for sample s of’ factory workers , foreman , and executives (Ghiselii , l963a) .
In the case of’ the factory workers , the predictor was a popularity scale and the
criterion was supervisory ratings. For the fo:’eman and executives , the predia tor
was a supervisory ability scale ann. the criterion was also supervisory ratings .
In au.1 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,
Ghiseili (1963a) further exam ined moderating effects on the reliability ci’
measurements • Two parallel forms of a complex reactions test were admlnist~ re.I
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 combina--
tion .
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A number of ctner ind’~~tria1 psychologists have c:~nir~huted to the liter-
attire on homogeneous subgroiping and moderator effects , With respect to job
groupings , Dunne tte and Kr~ cbner (Dunnette , 1958) Dunnette and .~Circt~,er, 1958;
Dunnette and Kirchner , 1960) have studied. the different patterns of valid.ities
obta ined when jobs are grouped. whIch are relatively hunogeneous In tercn r of
actual responsibilities . Substantially different val.idit:es were obtained for
subgroups of engineers , salesmen , and clerical employees when grc Ltp~d. accord ing
to func t ional similarities. Wallace and Twichell (1911.9) fo~nd sim~ f~r re~su1t-s
wi th insurance salesmen. Validities for an aptitude index were f~un-t : differ
according to whether the agent was commissioned or sa~arie~i, This fir  ~~ng of
differential validities according to subgroup similarities , as Dunr~-~ t e- (

~ 063)
has pointed out , is inherent in the method.s of synthetic validity (1~aj ma , ct
al., 1959 ) and. in the use of the J- coefficient developed by Primoff ~~955 ,• which emphasizes the varying predictability of job activities .

The effect of moderator variables on the relationship between
attitudinal, situational and. criterion variables has been studied b y •~ooer

• industrial psychologists . Vroom (1960) studied the moderator effect-s of two
personality variables thought to be relevant in determining an individual V~~
response to participation . The relationship between a person ’s percept ion of• the amount of influence he had. upon the decisions in his work group
logi cal participation), and his attitude toward his job was found to be a
function of need independence and authoritari.anism. The relationship was highs~r,the higher his measured need independence or the lower his authoritar ianism as
measured by the California F-Scale . Furthermore, the relationship -be tweenpsychological participation and. supervisory ratings of performance was also
increasingly higher , the higher the need independence and the lower the aut~horI-~tax-ianism. For the sample of first, second , and third line supervisors , V~ oomconcluded that authoritarians and persons with weak independence needs are• apparently unaffected by the opportunity to participate in decision making . On
the other band , equalitarians and those who have strong independent needs developmore positive attitudes toward their job and greater motivation for effe-:tive
performance through participation . This evidence indicates that the interac tion
between partic ipation and personality cannot be ignored; to do this means over-estimating the effects of participation on some persons and underestimating theeffects of participation on others

In another study with Mann (Vrooni and Mann, 1960), the relationship hetwees
the supervisor ’s authoritarianism and the subordinate t s attitude toward. wo rk
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 reporte l
to the same supervisor . For the drivers, authoritarianism of the supervisors
correlated positively with the attitudes of the workers; for the pos itioners ,
authoritarianism of the supervisors correlated negatively with the attitudes of
the workers. Obviously, the results of this study can be interpreted in terms

- 111. - 

- ---~~ ~~~~~~ - - -  -- -~~~~~~~~



r 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

of moderator effects ; however , the moderator variable or complex :.t moderator
~-~ cIs~ ies o~ sret .ir g is n~ + ‘e~-It v as~az’~~~. Alt’~-: ~~~~~ ~~ :-om +~~i Mann ~i96O)

that there were virtually no dicier-ences due to saze of the .:rk group,
Dunnett-e ( 1965) reports this study as an investigation of group size as a
m ’etor . The study must remain inconclusive with rehpt~~t to the pa~-t-icular
rñecatiiig ef5ects  operating.

Vroom (1960) and Por ter (1962) have stodied. the moderating cite ‘~ts ~f
si~uational variables. The effect of the type of situation , motiva t ing or non-
mct ivating on the predictive effIciency o± aptitu~ie tests (verbal an-i n-on -verbal ,
arithmetic rear-:-ning) was studied. by Vrooni (1960) . AptItude tests ;~ re f ound. t-~
be ccrrelate d positively with job effectiveness in motivating si t e- ’ ior.s and zero
or negatively with job effectiveness in non -motivat ing s ituati-~ns, Porter (1962)
studied the effect of size of the organization on the validity of the masculinity-
te~tiininity scale of the Strong Vocationa l Interest Blank . The pattern s of
v~~.ioities obta ined suggest the hypothesis that mascui iiiity of i~ ’. er .ests is
posit ively correlated with executive success in small organizatIons and negat ively
corr elsted with executive success in large organizations. The present- status of
the effort directed toward the investigation of moderating effects -of situational
var i~~ 1es indicates that these variables are being neglected though t-~ ey show

• I : t ~entIa i as effective mcd~rators .

In addition to the development of empirical moderator scales y ~c~~cs on an-i
Rcy (1958), previously reported , other military psychologists ha ve ale:
t- : ths- literature on moderator variables, Gaylord and Carroll (19148) in vestigated

• ~ io-~ frequency of contact of rater and ratee as a moderator variable and. found that
eff i~ icroy ratings of Army personnel were predicted more effectIve ly by records
and gra~cs when contact with rating superior was lnfreq.uent , and m :.re effectively
by personality characteristics when contact with rating superior was frequent.
In a st udy of Naval personnel, Kipnis (1962) investigated. the moderating effect
c-f general intelligence using the Hands Skills Test , a non-cognitive measure which

• attempts to assess persistence beyond minimum standards . He found dii. ferentia l
patterns of validation for the high and low aptitude men. The non-oogni-t lye
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 reg ression
• 

- method, a pattern analytic technique , and the more conventional linear multipl e
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 parrIcu~~r-ly
effe otive 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 th~ usefulness
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of moderator var iables is most appropriately evaluate-i by looking at the mean
crite rion score of the selected group . And , as a corollary to this latter
argument , he has further argued that the comparison of validtt-ies generated by
linear and moderate models should not usually be made in the total sample
consisting of combined subgroups, as was done by Parrish ~l959). It wo-~ii
appear that reanalysis of the Parrish data is necessary in order to eva1~ ate
the predictive efficiency of the various methods studied,

C. Problem Areas in Moderator Research
There is , then , a substantial body of evidence provided by psych:~ og:st -s

in educational , industrial, and military settings indicating that cer~sLn sod as
and variables nay function as moderators In specific situations. H:we ver , even
recognizing the existence of moderators and the possibility of differentiating
within a group those individuals whose scores are more reliable c-i- m:re accurate
ir .~m those whose scores are less reliable or less cu --~te , a nurn ’oer -.f q~ast- is
rema in to be answered satisfactorily. For ins-tan -~e , how does one ioe~ tLt y a
moderator variable? Is it possible to state any general princi~ 1es a~-’out the
nature of traits which act as moderators? Can a theoretical foundation be

• formulated to explain moderator effects ? What is the practical signi:t Lcan :e of
moderator variables ? Partial answers to these questions are evident ~r the
current literature .

1. Identification of Moderator Variables, It was prevIously s~o--wn t ha t
both the rational and empirical approaches have been successfully used to ~;I~nt i fy
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 presen t t ime , there
are no statistics , analogous to multiple regression techniques, tC mechanic-ally
identify moderators from among a matrix of intercorrelations, and furthermore not
enough evidence has accujnulated. to make it possible to state any genezel. pr inciples
about the nature of items or traits that function as moderators , French (19E1) -iii
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—
suiting from a pairing of predictors and criterion scores arter both had been tn-
chotomized, proved to be unsatisfactory. Unless an effective technique~ can be
developed to Identify moderators from massive data, or transsituational moderar~rs
can be identified , the utility of moderator variable s will be limited . Een~’e as
Ghiselli (l963b ) 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” .
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F~w .Lnv~~ o1.gatcrs bave given
more than c s ct-y a~-~ er.~ -~ - - t ~~~~~~ e.c~~~r . :~~~~ of ~~c~~- r  e~ t ec t s.  The bulk
of sear t~ t.e~ b~~n t~v- t~~I ±te 
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-- 

~~~- t  ~~~~~~ ~~~~‘ lo~g t~ e~~r ex i s tence .
~‘f those who t-~~~ c : - r - ~~ ‘ ne- : ~~ ses .ri c tt~ pr :-t~~ m of ex1-lainin,o t-~e.se
e f t e - .oc , thr  c - SIP?fl r-~ t-~ . -r ~~- .J ~~ ~~~~~ o. .i-~r et  -~ s .op~.cst. -~ by s - ~rt t ng  he 0 erc~
~~neo s aggregat.~ s of Ix .i i.i.~~ .i .s into b-:o ~ogenecos s~hgr : ics ( s ~r.;~-rs , l9~6~
-Tchn s .r~, l96O~ P.~coie , ~~~~~ As s inpis as t-t~ s explanat.~-:o appes.r s c’~ the
surface, j i- w:- - .~~-t app~’ir t ~~ defict~nt s Lnne it -1:-es not ~ -~t.or-a te or. I ts -

0-s ..at~ cr.ship .~-so t~- . e n z ~ ~-ao~r , t ’o- p .t:- t-~n- , a— - I ~oe cx-i-t e~ Lu,  sri
f t.f~±rmcre it ~:s L1s to c )ns l i.es t-h~ spec ia L way in w~.L’c th e  sut grcop s etc

-osr~i. The s-.~tgr  pir.~ ic  not simply h~ t~:geneo-r ; gro ~ thg, t .~c it is go :u~ —
ing rest-rinted usually t -

~ th-c ext;~’eme so-~~s-s --o ths. ~~~~o-s ’~:-r v-’~,riab1e. Thi s
implies a spe in mode of s T h~ r-: iping. ~ in~~ce.ri~~:-e , thin e~;lanst-i-ce toe n nc-t
do justice to the r-s~-c~r cu~o~inated. in4 — ~ ;~-i~n ~r:-eesse. s whim seem to be
oc~~rr- Lu~ . F ~nv’o , as- ~o ’ss- oLt (h i4 f t )  r . -t o t e  t, thin ~~~~ ~~ :t  :o-~~ç~
ualiz ing rn-oder-etors is us-~tud sicos- it -iocs focus at t e nt i o n  on the k f-nis Ct
differences which exist  among imtl viduals who in s c r ~e given respect. are homo-
geneous thus o-~~gs-et~ r~z t-~rt~ -s of xncdera in os.

~~ tseLt .t (1965t soct- Lains •ts~ - in s. -::-ri . wit-h th-~ s . - -t in~ -of het~- e r ~e-yus
aggregates cf in.i -’i-in els inin h-:n.~~ena subgroups, ths nagr.ituIe as-~. r-st tern
of intercorreia~~ . :ns sro’r~ var~ •tcs~ sr~1 hence the r~ .i ta~ Li-ty an-i valiiity,
w’:-jJ. lrary from group t,c gr.~up. Hr t-r . .~~~-~ Loy vo’iU be lo loat- ~-.i by systematic
var i.st ion ct e.oc-c. ’-~ .f~~rs th.~ tv i-~o~in. to thdi~r idu -1 whereas h-.-ni -’gene-oty wcL ~. be.
c n -ii ’ ar ,ef by all ~x.. ivith~als hav ing the same error. Such a conceptualization
pennits i-ethntLcu of the classic psychometric, concepts Li’ randomness of errors
and the linear c~m t t h -~~I~n of variables. ThIs , t b -  psy:- h :.to ~zi- ’s.l s’truo~:un-e nay

• vary Ir~m group t gr: ic since th~ nagrit--i-l e- cf error ar-Ld i~h~ weight s c-srTLCCI
by the composfte may d i f f er  ± -r - c~-:h cf inc groups , b-rh within a gr.:up the error
ol’ measurement axoi ui pc-~-iicti~’ .n and the relative weights carried by a set c-f
tests in preiLtin.~ a co— t 4 -~- ’--- .~ , -n w-:u3.-i be the same for aL~. individuals , This
explanation pr sua~~, t-~ e t- in ~v Z , tu-i in carL be div.Lind oo~ ’ dl~ ti.oo- -t gr- ocps , I-ct
es previously cits- 1 evi-ocr .ce t L ~n’cs-.i , in a: ~-uis~i i hy ,  mo-bsn-.sc~~rs usually
dist ribute ind ivI tuals alceig a . c ~ otlnuurn .

Rather than explain moderator effects in terms of differences between
groups, another possible explanat ion is that the common elements which ac c-om it

• for the correlation between two variables differ fr om .tniiv Ldual to individual,
• What in the first point of view above were considered as classes are now thought

of as class intervals. This particular notion appears to receive support from
Ghiselli (1963b) , Lee (1961), sr i. Johnson (1960) , ac lesrP where continuous
moderator variables are involved.
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4 Ghiselli (i963b ) explains that for this conceptualization error of measure-ment would be taken as be ing quite small for some individuals and larger forothers . Consequent ly error scores would carry less weight in determining
fallible scores for some individuals than for others . Obviously a necessa ry
condition Is ~~~~~~~~~ i~~ividc~.i aifferences in error score s possess some consis-
tency or reliability over parallel tests. Evidence supporting this is pro-vided by Fiske and Rice (1955), Fi ske (l9~7) and Berdie (1961) . Such aposition would not requ ire that all varia tion commonly ter med error of measure-
ment is predictable , but only a portion of it. The remainder would still be
thought of as being random error . The rel iability coefficient , then , wcoiii.be an aver age descr iption . of precis ion of measurement .

Also , error of prediction would be taken as being quite small for some
• Individuals and, larger for othe rs . The importance of a given trait in. determin-

ing performance on some criterion is taken to differ among indivi-Lals . A~ one.extreme , then , the error prediction is smaller and test validity hig,o-sr and atthe other end , error is larger and. test validity lover. Validity coefficients ,then , would be average descript ions of predicti ve accuracy and multiple
regress ion weights indica tors of average relative importance of the differe ntpredict ors . Theref ore , with resp ect to validit y, the function of the moderatoris to predic t for a given individual the we ight a test carried in determining

• criteri on performance. As in the case for reliability , it is not necessary
• that the moderator accoun t for all var iation , but only a portion of it. Someof the criteri on variance can be due to unrelia bility and the rest to unmeas ur edbut important traits . The individual s’ weights might be unrela ted both to theircriterion and test scores , or related to one or both . But nothing in thisconc ept indica tes what such correlations should be. Perhaps the correlationsbetween the weights and the criterion argI the test differ from situation tosituati on.

• A more definiti ve answer to this question of how to explain moderator• effects awaits more theoretica lly oriented resea rch . If a theo ret ical Thundationwere provided, more investigators would be less skeptical about the existence ofmoderator var iables and the future contribution s of moderator research ,

3.~ Prac t ical Si~~iificance of Moderator Variable s. The selectedstudies cited from -the literature substantiate the potential applicat ion of themoderator concept in every sett ing where instru ments are used to select , classify,or cow~sel people . However , even ignoring the proble ms related to the id.enti -fication of moderators and their apparent specificity, one might still question
• their practic al value .
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The cractt al vaLue of -~ifferen tia t ing individuals wf tii respect t~D differ-en t i ~sl e.rrnr ~r measurement- is clearly evii..:r t v~-~ n administratIve jec-isions
onc~ r-iiing I-orie~1jne cases based on test o’- u1easuremen~ devices are to be made ,

in these borderline cases , ~h would be very helpful to know whether ~-n individual
is measured with a small or large err or . Furthermore, a small err or of measure-
ment sboi~l1 mean enhancement of validity which Berdie (1961) has e~~trinelly
~tern~:nstr-ated. in addition , Ghiselli (l96~b) has pointed out another practical
cc-nsiIerat icn, In some situations it might be highly aesirable to be able to
prelict the extent of intra-indjvidual ~ariabiiity in performance f :r ~-~ann ing
purposes or to insure smooth flow of work . Therefore , it would be just as
important 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 we Li. reduce the effectiveness of
an operation where smooth flow of work was necessary.

The prac-tical value of differentiating individuals with respec-~- ~o differ-
ent~a.l 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 tk~e selection of higher performing people. But this use cf modera-
tors might be cr iticized becaus e it necessitates the elimination of a subs~~.ntialprupor t lon ni the cases from the appraisal pr ocedure s , which in turn eliminates
even more . Th is is not a teLling criticism , however , since Ghiseii (1956) has
demonstrated that if a geven percen tage of individuals is to be aelecteci and the
its: eliminated, selecting that given percentage on the combined basis of their
m- - i ~ rator and test scores yields a substantially superior group of individuals
t~~q~~ tha-v. selected on the basis of test scores alone .

A m ore powerful way to use the moderator concept and ur~e which permits theassessment of all. individuals is to determine which of two or more predictors touse in selection; that is, the moderator is used -to determine which of the pre-
dic hor s is sui table fo~ a particular individual being considered, Ghiselli
1960a ) has shown that this procedure is effective. The practical implications
of tnis procedure are the increased flexibility of the use of selection instr-u-
ments and the increased. efficiency of the selection procedures . As Dunnette (1963)
has so ,aptly stated , “The selection expert of tomorrow will ~io longer be
atte mpting to utilize the same procedur e for all his selection problems . Insteadhe will be armed with an array of prediction equations . He will have developed,through resear ch , a wealth of evidence showing the patterns of validities f~rdiffe rent linkages In the modified prediction model--for different predictors ,candidates , jobs , and criteria. He will, be a flexible operator , attentive

L 

always to the acctunulatlrig information on any given candid.~te , and reacLy to apply ,at each stage , the tests and pr ocedure s shown to the optimal ” .
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