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The following points are developed. First, mediation relations are generally thought
of 1n causal terms. Influences of an antecedent are transmitted to a consequence
through an intervening mediator. Second, mediation relations may assume a number
of functional forms, including nonadditive, nonlinear, and nonrecursive forms
Special attention 1s given to nonadditive forms, or moderated mediation, where 1t
is shown that, although mediation and moderation are distinguishable processes,
a particular variable may be both a mediator and a moderator within a single set
of functional relations Thurd, current procedures for testing mediation relations
1n industrial and organizational psychology need to be updated because these pro-
cedures often 1involve a dubious interplay between exploratory (correlational) sta-
tistical tests and causal inference It 1s suggested that no middle ground exists
between exploratory and confirmatory (causal) analysis and that attempts to explain
how mediation processes occur require well-specified causal models. Given such
models, confirmatory analytic techmques furmsh the more informative tests of
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mediation.

Researchers 1in industrial and organizational
psychology and organizational behavior are
placing increasing emphasis on studying me-
diation models 1n which the influence of an
antecedent is transmitted to a consequence
through an intervening mediator. Cases in
point 1nclude (a) job-perception studies in
which the effects of work environments (an-
tecedents) are transmitted to affective and be-
havioral outcomes (consequences) by inter-
vening job perceptions (mediators; cf. Brass,
1981; Oldham & Hackman, 1981; Rousseau,
1978a, 1978b; Sutton & Rousseau, 1979); (b)
attrition studies 1n which the influences of en-
vironmental events and individual attributes

Support for this project was provided under Office
of Naval Research Contracts N00014-80-C-0315 and
N00014-83-K-0480, Office of Naval Research Projects
NR170-904 and NR475-026 Opimions expressed are those
of the authors and are not to be construed as necessanly
reflecting the official view or endorsement of the Depart-
ment of the Navy

The authors wish to thank Robert G Demaree, Jeanne
L Dugas, Sigrid B Gustafson, Allan P. Jones, Stanley A
Mulaik, and Gerrit Wolf for therr helpful suggestions and
advice

Requests for reprints should be sent to Lawrence R
James, School of Psychology, Georgia Institute of Tech-
nology, Atlanta, Georgia 30332

are transmitted to attrition behaviors via in-
tervening behavioral intentions to stay or leave
(cf. Arnold & Feldman, 1982; Hom & Hulin,
1981; Hom, Katerberg, & Hulin, 1979; Miller,
Katerberg, & Hulin, 1979; Mobley, Hand,
Baker, & Meglino, 1979; Mobley, Horner, &
Hollingsworth, 1978); and (c) attribution re-
search 1n leadership, where the effects of sub-
ordinate performance on subsequent behaviors
by the leader toward a subordinate are trans-
mutted by the leader’s attributions of the causes
of the subordinate’s performance (cf. Iigen,
Mitchell, & Fredrickson, 1981; McFillen,
1978; Mitchell & Kalb, 1981; Mitchell &
Wood, 1980).

At the theoretical level, studies such as these
are typically based on causal models that as-
sume complete mediation as well as additive
and linear causal relations. To illustrate the
principles involved, a complete mediation
model has the form x — m — y, where x is
the antecedent, m is the mediator, and y is the
consequence. The antecedent x is expected to
affect the consequence y only indirectly
through transmission of influence from x to
y by the mediator m. The indirect transmission
of influence from x to y via m denotes that
all of the effect of x on y is transmitted by m.
In causal terminology, this state of affairs is
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described as “the effect of x on y 1s completely
mediated by m”’; thus the term complete me-
diation model Assuming linear and additive
causal relations, the complete mediation model
thus predicts that x has a direct effect on m,
m has a direct effect on y, and x is not related
directly to y when m is held constant. If these
predictions are empirically confirmed, then
one may infer that the complete mediation
model has been corroborated and therefore is
useful for attempting to explain how Xx is re-
lated to y through the intervening mediator
m (James, Mulaik, & Brett, 1982). Explanation
is a matter of elucidating the processes by
which m is a linear, additive function of x and
yis a linear, additive function of m (Rozeboom,
1956).

This article has two objectives, both of
which resulted from observations that many
studies that ostensibly derived from a linear,
additive, complete mediation model departed
from this theoretical base durmng empirical
operationalizations of the model and/or ex-
planations of the results of empirical tests of
the model. The first objective is to discuss
complete mediation models that imply addi-
tivity but take on a distinctly nonadditive flavor
in empirical operationalizations, empirical
tests, and explanations of results. A case in
point 1s the attribution model of leader be-
havior proposed by Green and Mitchell (1979),
which is: subordinate performance (x)—
leader’s attributions of the causes of the sub-
ordinate’s performance (m) — leader behavior
toward the subordinate (y). Thus model appears
to assume the x — m — y form, where at-
tributions transmit, additively and linearly, in-
fluence from subordinate performance to
leader behaviors. Some attribution studies in
leadership do indeed maintain an additive,
linear, complete mediation form, although
causes of leaders’ attributions other than sub-
ordinate performance are typically included
in investigations (e.g., interdependence of su-
pervisor and subordinate, see prior references).
In other operationalizations, tests, and inter-
pretations of the complete mediation model,
the attributions are not treated as simple me-
diators. Rather, they appear to assume the role
of moderators (Ilgen & Knowlton, 1980;
Knowlton & Mitchell, 1980—see also Good-
stadt & Kipnis, 1970; Kipnis & Cosentino,
1969; Kipnis, Silverman, & Copeland, 1973).
For example, empirical evidence indicates that
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if poor subordinate performance is attributed
to lack of effort, but not to lack of ability, then
the leader is likely to increase close supervision
and decrease support. Conversely, if poor sub-
ordinate performance is attributed to lack of
ability (interpreted here as lack of training and
experience), but not to lack of effort, then the
leader is likely to increase support but not
close supervision, at least not in the sense of
the use of coercive power (e.g., reprimand the
subordinate).

These informative findings imply that the
comparative strengths of attributions to ability
and effort serve to moderate the relation be-
tween subordinate performance and leader
behavior. This stimulates the question: Are the
attributions also mediators in the sense that
they intervene between subordinate perfor-
mance and leader behavior toward the sub-
ordinate, as predicted by the Green and
Mitchell (1979) model? An answer to this
question is not easily furnished because it re-
quires that we explore relations between the
concepts of mediator and moderator. In the
broader context, of concern are answers to
questions such as, “Must mediation relations
be additive?” “May mediators also be mod-
erators?” and “May moderators also assume
the role of mediators?”’ Exploration of the me-
diator and moderator concepts and answers
to these and related questions comprise the
first objective of this article.

The second objective is to demonstrate why
nvestigators should devote more attention to
the assumptions for confirmatory (causal)
analysis before conducting confirmatory tests
of complete mediation models. Consider, for
example, the job perception and attrition
studies cited at the beginning of this article.
Each of these studies proposed a verbal, and
often graphic, complete mediation model,
which was then tested using analytic proce-
dures typically associated with exploratory
(1.e., correlational) analysis, such as hierar-
chical regression and/or partial correlation.
When methods such as hierarchical regression
and partial correlation are used to test com-
plete mediation hypotheses, it follows that the
methods have assumed the roles of confir-
matory tests. It follows also that, like other
forms of confirmatory analysis (e.g., path
analysis), these methods should only be em-
ployed after conditions for confirmatory anal-
ysis have been reasonably satisfied. The use of
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traditionally exploratory methods to test causal
models does not absolve the researcher from
having to satisfy conditions for confirmatory
analysis.

To set a fair stage for discussion, 1t should
be noted that prior tests of complete mediation
models 1n the job perception and attrition Iit-
eratures represent mitial attempts to advance
from purely exploratory forms of analysis to
confirmatory tests of causal hypotheses. Fur-
thermore, investigators typically devoted at-
tention to some of the conditions for confir-
matory analysis, such as justifying the pre-
sumed causal ordering among variables. Our
concern 1s that these initial and much needed
attempts to advance from exploratory analysis
to confirmatory analysis must now be regarded
as incomplete in the context of recent accu-
mulation of knowledge in industrial and or-
ganizational psychology regarding all of the
conditions that are prerequisite to meaningful
confirmatory analysis (James et al., 1982).
Moreover, whereas hierarchical regression and
partial correlation may indeed be used 1n the
confirmatory mode (Cohen & Cohen, 1983),
these methods are limited in regard to both
the types of causal models for which they are
applicable and the mformation they provide
(Griffin, 1977).

To illustrate concerns pertaining to condi-
tions for confirmatory analysis, consider that
empirical support for the complete mediation
model, job environment (e.g., job technol-
ogy) — job perceptions (e.g., job challenge) —
job satisfaction, is interpreted to mean that
(a) job perceptions transmit causal influences
from the job environment to job satisfaction,
and (b) individuals experiencing the same or
similar type(s) of environments may differ 1n
terms of how they perceive the job and, there-
fore, differ in how they respond affectively to
the job (see prior references). Interpretation
“a” denotes that job perceptions covary sig-
nificantly with between-job variation 1n such
things as levels of technology and that co-
variation in job perceptions is associated sig-
nificantly with covariation in job satisfaction.
The empirical data support this interpretation,
which reflects an attempt to enhance expla-
nation of the processes by which job environ-
ments influence job satisfaction by identifying
an intervening, perceptual mediator(s).

Interpretation “b” is not a legitimate causal
inference because relevant causes of reliable
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within-job variation in job perceptions (and
job satisfaction) are not included in the causal
models or tested emprrically. Clearly, if job
perceptions and job satisfaction vary reliably
within levels of technology, then the interven-
Ing job perceptions are not just transmitting
nfluences from job technology to job satis-
faction. Rather, other causes of job perceptions
{and job satisfaction), such as personal attri-
butes and social influences, will likely have to
be invoked to explain the reliable within-job
variation in job perceptions (see James &
Jones, 1980; Kim, 1980; O’Reilly, Parlette, &
Bloom, 1980; Schmitt, Coyle, White, & Raus-
chenberger, 1978; Thomas & Gniffin, 1983).
When not included 1n a causal model, these
other causes are referred to as unmeasured
variables Given stipulations to be discussed
later, failure to include one or more unmea-~
sured variables in the causal model results in
biased statistical results and erroneous causal
inferences 1n regard to relations among vari-
ables included exphcitly in the causal model
(cf. James, 1980).

Unmeasured variable problems are symp-
tomatic of the incompilete transition from ex-
ploratory modes of analysis to confirmatory
modes of analysis. In the presentation of Ob-
jective 2, we will address these problems and
other key conditions required for confirmatory
analysis that must be considered in order to
effect a complete transition from exploratory
analysis to confirmatory analysis. We will also
recommend that hierarchical regression and
partial correlation should not be used in place
of confirmatory analytic procedures.

Objective 1: An Attempt to Distinguish
Between Mediators and Moderators

The first objective of this article 1s to define
mediation and moderation and then to com-
pare mediation with moderation. As part of
this process, we shall see that contemporary
definitions of mediation are somewhat mis-
leading and that the distinction between me-
diation and moderation can be blurred at both
the theoretical and operational levels of ex-
planation.

Contemporary Definitions

The definition of mediator advanced by
Rozeboom (1956) for hypothetical constructs
appears to be characteristic of the linear, ad-
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ditive, complete mediation models employed
in many areas of psychology and the social
sciences. This definition is as follows: m11s a
mediator of the probabilistic relation y = f (x)
ifmisa probablhstlc function of x (i.e., m =
fIxD and y is a probabilistic function of m
(re., ¥ = fIm]}), where x, m, and y have different
ontological content (1.e., represent different
hypothetical constructs or latent variables). As
discussed earhier, theoretical operationaliza-
tions of mediation are usually based on causal
mediation models, which in shorthand nota-
tion assume the form x — m — y. In addition
to the obvious point that a causal order must
be assumed, the typical causal mediation
model is based on the premises that (a) the
fsin m = f(x) and ¥ = f(m) represent linear,
additive, and recursive (r.e., umdirectional)
functions, which in equation form for devia-
tion scores are m = bx + eand y = bm + ¢,
where b is a causal parameter and ¢ 1s an error
or disturbance; (b) m transmuts all of the in-
fluence of an antecedent x to a consequence
¥, which imphes that x and y are indirectly
related and that the relation between x and y
vanishes 1f m is held constant; and (c) the in-
clusion of m in the model serves to enhance
the explanatory power of the model because
m furnishes substantive exphcation of how the
antecedent 1s related to the consequence,
whereby “related” means how x “produces,”
“acts on,” or otherwise influences y (cf Alwin
& Hauser, 1975; Blalock, 1982; Cook &
Campbell, 1979; Duncan, 1975; Heise, 1975;
James et al., 1982; Kenny, 1979).

With respect to moderation, a variable z is
a moderator if the relationship between two
(or more) other variables, say x and y, is a
function of the level of z. This definition 1n-
dicates an x by z interaction, or a nonadditive
relation, where y 1s regarded as a probabilistic
function of x and z. Specifically, the proba-
bilistic function is y = f(x, z), the function f
being y = b, x + b,z + bsxz + e for deviation
scores and a model linear in the parameters.
The bs in this function will be regarded
as noncausal, statistical parameters for the
present.

If we compare this definition to the Roze-
boom (1956) definition for mediation, 1t would
seem that a number of clear lines of demar-
cation exist between the terms mediator and
moderator. In particular, the moderator model
is represented by a single, nonadditive, linear
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function (although often tested by a hierar-
chical process) in which 1t 1s desirable to have
minimal covariation between the moderator
and both the independent and dependent vari-
ables (Abrahams & Alf, 1972). In comparison,
mediation models must be represented by at
least two additive, hnear functions in which
it is desirable to have high degrees of covari-
ation between the mediator and both the an-
tecedent(s) and consequence(s). Use of the
terms ndependent and dependent in moderator
models, and antecedent and consequence in
mediator models, 1s purposeful and indicates
that moderation carries with it no connotation
of causality, although a causal relation may
be moderated (cf. Stolzenberg, 1979). Media-
tion, on the other hand, imples at the mini-
mum a causal order, and often additional
causal 1mplhications are required to explain
how mediation occurred (these implcations
are considered later). Because of the causal
overtones mn mediation relations, a confir-
matory analytic approach 1s employed below
to illustrate additional 1ssues in moderation
and mediation, although the basic statistical
arguments generalize to exploratory designs

Moderated Mediation

Things are not necessarily as straightforward
as the above definitional demarcations suggest,
one reason being that mediation relations may
involve a moderator, 1n which case the me-
diation relations cannot be additive. The 1ssues
here will be presented by way of illustration
for a self-attribution model based on simplified
and overdramatized abstractions from Ban-
dura (1977, 1978), Jones (1973), and Weiner
(1979). Suppose we conduct a study designed
to test the propositions that (a) effort attri-
butions mediate the relation between level of
poor performance and degree of intended per-
sistence for high-self-esteem individuals and
(b) ability attributions mediate the relation
between level of poor performance and degree
of intended persistence for low-self-esteem in-
dividuals. The proposed causal models are
shown in Figure 1, section a. Individuals are
first given a self-esteem questionnaire and then
blocked (subgrouped) into high self-esteems
or low self-esteems, the criterion for blocking
being whether an individual scores above or
below a theoretical point on the self-esteem
scale. Second, within the high- and low-self-
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esteemn blocks, individuals are assigned ran-
domly to five bogus performance-feedback
conditions {explained below). Third, individ-
uals in all five conditions are asked to perform
the same moderately difficult task, which re-
quires mental effort and approximately 15
minutes to complete. Fourth, following task
completion, individuals are given bogus per-
formance feedback implying that they have
failed the task. Degree of failure 1s varied on
an approximately interval scale (e.g., Condition
1. 50% of the peaple did better than you .

Condition 5- 90% of the people did better than
you). Fifth, individuals are asked to make two
attributions, one regarding the degree to which
their performance was due to lack of effort
and one regarding the degree to which their
performance was due to lack of ability (e.g.,
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0 = Effort [ability] had no effect on my per-
formance .. 6 = My performance was
strongly affected by a lack of effort [ability]).
After completing the attribution items, indi-
viduals are asked to report the extent to which
they would now be willing to participate in a
similar task (e.g., 1 = Definutely not participate
. .3 = Ambwvalent about participation . .
5 = Definutely participate). Scores on this scale
represent degrees of “intended persistence.”
This is checked empirically by conducting a
second task, but we shall use the intended per-
sistence indicator in order to stay in the para-
metric realm and thereby not get bogged down
in extraneous statistical 1ssues. Finally, the ex-
periment 1s ended by debriefing participants.
To demonstrate principles, realizing that
dichotomous blocking on a continuous self-
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Figure 1 Mediation relations for performance feedback (PF), effort (E) and ability (A) attributions, and
mtended persistence (IP), moderated by self-esteem (HSE = high self-esteem, LSE = low self-esteem)







