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Replication Requisites: A Second Look at
Klenke-Hamel and Mathieu (1990)

Arthur G. Bedeian,'* Kevin W. Mossholder,! Edward R. Kemery,> and
Achilles A. Armenakis®

In a recent article, Klenke-Hamel and Mathieu (1990) report an operational
replication and extension of the Bedeian and Armenakis (1981) investigation of
the effects of role conflict and role ambiguity on a number of job-related
attitudes. Utilizing multiple samples involving diverse jobs, they tested the
generalizability of the Bedeian and Armenakis framework and explored the
effects of employee personal characteristics on its focal variables. Although we
encourage replication research, the Klenke-Hamel and Mathieu study contains
concerns which may render its findings suspect. We examine some of these
concerns, indicating where we feel interpretational problems surface, and
comment on the role of replication in extending theory.
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INTRODUCTION

Replication is a basic requirement for encouraging confidence in the
internal validity of studies, as well as the reliability and generalizability of
research findings (Campbell & Jackson, 1979). While, as typically defined,
replications are studies that provide additional tests of an already tested
research hypothesis (Cooper & Rosenthal, 1980), they may vary widely in
the closeness with which they duplicate a target study. Literal or exact
replications duplicate procedures as precisely as possible. By contrast,
operational replications stress the duplication of a target study’s proce-
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random measurement error in social science constructs, some degree ¢
incongruity or slippage is expected (Dawis, 1987). Moreover, for reasor
both theoretical and practical, operational replications may measure
model’s constructs in ways differing from a target study. However, as Jame
Mulaik, and Brett (1982) note, the degree of slippage allowed in confi
matory analysis is smaller than researchers enjoy in exploratory analysis (]
58). Indeed, when the slippage is too much at variance from a target stud
an intended confirmatory study is no longer an operational replication, b
a test of a different conceptual model.

Assessments concerning correspondence between a construct and i
respective measure are invariably shaped by many factors. With this i
mind, it is instructive to examine the Klenke-Hamel and Mathieu study.
provides examples of problems of congruity in both construct labeling an
measurement. As an example of the former, Klenke-Hamel and Mathie
identify role conflict and ambiguity as two facets of role strain. By contras
the Bedeian and Armenakis model treats role conflict and ambiguity |
standard fashion as facets of perceived role stress (cf. Schneider & Bowe:
1985). This difference in labeling creates the potential for misunderstandin
when examining constructs across studies and may confuse the status ¢
the exogenous and endogenous variables being investigated. Stress an
strain are old terms with established meanings and are not synonymot
(Kahn, 1981, p.54). When stress is a cause, strain is a resulting outcom:
Construct-derived variables must be labeled in an operationally specifi
manner to avoid such slippage.

The concern for congruity in construct measurement centers o
relationships between operational measures and the particular construc
they represent. Items included in a measure should sufficiently, though pa:
simoniously, sample the domain of a target construct. At the same timq
construct definition in a target model should be robust enough so that i
fit does not depend on a specific set of measures. Otherwise a model rur
the risk of being measure (i.e., method) dependent.

If one of several measures of the same construct inadequately sample
its content domain, its explanatory power may be diminished (or eve
spuriously enhanced) in comparison to the other measures. As regards th
Klenke-Hamel and Mathieu study, item sampling adequacy may have bee
a problem as it relates to the measurement of role conflict and ambiguit
Both variables were gauged by two items extracted from measures used b
Caplan, Cobb, French, Harrison, and Pinneau (1975). Whether these iter
pairs adequately cover each construct’s intended content is at least ques
tionable. To the extent that they are content deficient, tests of model
involving these constructs will be limited in generalizability. The Rizzc
House, and Lirtzman (1970) role perception scales used by Bedeian an
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Armenakis sample a wider content universe by encompassing multiple kinds
of role conflict (i.e., intrarole conflict, interrole conflict, intersender con-
flict) and ambiguity (i.e., role predictability, role clarity, role certainty),
using six and eight items, respectively. These scales were specifically chosen
for their established psychometric properties (Schuler, Aldag, & Brief,
1977). We note that though more used, even these scales are not free from
construct validity criticisms (Netermeyer et al., 1990).

A related problem also surfaces with regard to Klenke-Hamel and
Mathieu’s index of tension. The problem with construct measurement here
is not content deficiency but contamination. The Bedeian and Armenakis
model was constructed to consider stress—strain relationships occurring in
a work context. Thus, the measures used focused on the work domain.
Regarding the tension construct in the Bedeian and Armenakis model,
job-related tension is the extent to which an individual feels bothered by
job-related matters. Bedeian and Armenakis used a nine-item scale
developed by Lyons (1971) to tap this construct. It was specifically con-
structed to determine the frequency with which respondents report feeling
bothered by a variety of work-related factors. Exemplary items include:
“Not knowing what your immediate superior thinks of you, how he/she
evaluates your performance” and “Feeling that you have to do things on
the job that are against your better judgment.” The counterpart to the
Lyons scale in the Klenke-Hamel and Mathieu study was a 20-item version
of Goldberg’s General Mental Health Questionnaire (GMHQ). The
GMHQ was developed specifically to detect psychiatric disturbance
(Goldberg, 1971, p. 1). An inspection of GMHQ items suggests that it is
best described as a measure of overall mental health rather than an index
of job-related tension. Exemplary items include: “Have you recently been
getting out of the house as much as usual?” and “Have you recently found
at times you couldn’t do anything because your nerves were so bad?”
While psychiatric illness may subsume some of the effects of job-related
tension, it obviously taps a wider domain. Thus, the possibility of construct
slippage must be considered to the extent to which these constructs do
not overlap.

Klenke-Hamel and Mathieu acknowledge that some inconsistencies
between their results and earlier tests of the Bedeian and Armenakis
model are likely due to measurement differences. However, this acknow-
ledgment, by itself, neither rectifies nor addresses validity as a criterion
for assessing the GMHQ’s utility in measuring job-related tension. The
authors do contend (on a post hoc basis) that the GMHQ appears to be
a reasonable measure for the Bedeian and Armenakis framework because
it yielded significant results. Such post hoc reasoning is not a good sub-
stitute for a priori theory because hidden biases, unrelated to theoretical
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considerations, may account for observed linkages (Bagozzi, Yi, & Phillips,
1991). Unless a measure’s construct validity (i.e., the degree to which it
captures the construct it is intended to gauge) can be established prior to
its use in a model, its value in building a body of knowledge must remain
suspect.

SAMPLING ISSUES

A stated purpose of the Klenke-Hamel and Mathieu study was to
test the Bedeian and Armenakis model with a wider variety of employee
populations, implying the intent to determine if the model’s hypothesized
relationships could be generalized to these populations. With a
heterogeneous sampling model (Cook, Campbell, & Peracchio, 1990), each
time a study is successfully replicated (and the sample of individuals and
settings fits within pre-defined boundary conditions), confidence in the
generalizability of results increases. Generalizing findings in this manner
has been referred to as “triangulation” by Sackett and Larson (1990), and
stands in contrast to the usually unpracticable procedure of using statistical
sampling to generalize to an entire population, in this case working in-
dividuals. Tradeoffs between generalizability of a model and the internal
validity of tests of the model in different samples often occur (Cook et al.,
1990) and are typically decided on the basis of researcher judgment. From
our viewpoint, the potential generalizability gains offered by the Klenke-
Hamel and Mathieu study may be offset by problems associated with
sampling diversity.

It is desirable that measures used across various samples possess suf-
ficiently homogeneous psychometric characteristics. If not, their meaning
may actually be different depending on the sample. Some of the measures
used by Klenke-Hamel and Mathieu, notably the two-item measures, dis-
play varying levels of internal consistency, as gauged by the correlations
between the constituent items. Specifically, there are significant differences
(chi-square test for correlational differences; see Hays, 1973, p. 664) across
samples in the between-item correlations for role ambiguity (p < .001),
role conflict (p < .06), and propensity to leave (p < .001). Apparently, the
items comprising these measures were interpreted differently by respon-
dents in the various samples, thus raising questions about reliability across
the samples (cf. Dawis, 1987).

An additional concern in sample framing is attempting to explain
findings of model variables that may have been influenced by the com-
position of a sample. This goes beyond the issue of sample repre-
sentativeness (Sackett & Larson, 1990) and speaks more to the internal
validity of a replication across samples. In their extensions of the Bedeian
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and Armenakis model, Klenke-Hamel and Mathieu introduced employee
personal characteristics (gender, education, age, and marital status) into
the target model and found that these improved the fit depending on the
specific sample and personal characteristic. It appears that the samples
were roughly similar with respect to age and tenure, but exhibited more
variation with regard to educational level, gender composition, and per-
centage married.

As noted above, testing the Bedeian and Armenakis model across
diverse samples has the potential to increase the generalizability of results.
However, the original Bedeian and Armenakis model did not include
hypotheses about personal characteristics. When such variables are in-
cluded, as in the model’s extension, concern for possible interactions with
sampling become salient since the composition of the samples with regard
to personal characteristics could influence results in unknown ways.

The most extreme example of this problem is in connection with
gender. For the blue-collar sample, Klenke-Hamel and Mathieu con-
cluded that women report greater propensity to leave, tension, and job
satisfaction than their male counterparts. The efficacy of this finding,
however, is questionable given that this sample was comprised of some
184 women and only three men. In the faculty sample, no males were
included while in the engineering sample, 91% were male. Inconsistencies
in gender composition across samples render it difficult to determine the
role gender might play in the Bedeian and Armenakis model. Though
not as stark, similar inconsistencies exist for education (cf. faculty vs.
blue-collar samples) and marital status (cf. blue-collar vs. the other three
samples).

Range restriction problems within samples or selection-by-treatment
interactions across samples (cf. Cook et al.,, 1990) may unduly influence
results. For example, disparate splits (i.e., unequal ns) on dichotomous vari-
ables may induce different observable relationships for reasons unrelated
to substantive concerns (Kemery, Dunlap, & Bedeian, 1989). Researchers
must exercise caution to insure that when extending a theoretical model,
the variables they introduce are testable within the samples collected. This
is especially true when new variables are added on a post hoc basis and
“convenience” samples (Sackett & Larson, 1990) are used. In such instan-
ces, possible interactions between samples and new variables would not
have entered into sampling considerations.

In sum, we are in agreement with Klenke-Hamel and Mathieu’s con-
clusion, as well as that of others (e.g., Netermeyer et al., 1990), that role
stress likely influences different employee populations in unique ways. With
respect to the Klenke-Hamel and Mathieu study, however, questions about
proper sample framing must be raised to place their findings in perspective.
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THEORY TRIMMING AND MODEL COMPARISONS

Cooper and Rosenthal (1980) distinguish between replication and ex-
tension studies. They view extension studies as moving beyond an original
hypothesis to contribute findings undetected in previous studies. Klenke-
Hamel and Mathieu also offer an extension of the Bedeian and Armenakis
model by exploring alternative models. They adopt a three-phase procedure
for this purpose. First, they trimmed nonsignificant paths from the Bedeian
and Armenakis model from each sample. Second, omitted parameter tests
were performed for each of the three endogenous variables (i.e., propensity
to leave, tension, and job satisfaction) in the Bedeian and Armenakis model
in order to identify any further significant effects. Finally, employee per-
sonal characteristics (i.e., gender, education, age) were introduced to
explain additional sources of influence. Klenke-Hamel and Mathieu clearly
acknowledge that these tests are strictly exploratory being particularly sus-
ceptible to chance correlations.

This aside, certain questions remain. The first and most direct is that
Klenke-Hamel and Mathieu offer no theoretical rationale for their selection
of employee characteristics and the explicit proposed causal relationships.
Such a rationale constitutes what Whetten (1989) terms the “theoretical
glue” that holds a model together. The central question of why credence
should be given to the proposed revised model incorporating employee char-
acteristics is unaddressed. Adding a new variable to an existing model may
not itself constitute a theoretical contribution in the absence of an argument
specifying the rationale under which the variable is introduced.

Having acknowledged the danger of spurious relationships resulting
from empirically-derived models, an additional point should be mentioned.
This concerns the act of simultaneously trimming and adding paths to a
model. It is difficult to specify what such a resulting model means for dis-
confirming a target model. The ambiguity resulting from such extension
studies would seem especially great, particularly if they are unsuccessful in
replicating a target model. In addition to the uncertainty associated with
operational replications in general, failure to confirm a target model that
has been simultaneously trimmed and extended may mean that its support-
ing theory was incorrect, that the proposed extension represented by the
new paths was in error, that the measurement instruments chosen to test
the new model were inappropriate, and so on.

One way of avoiding such ambiguity is to employ what Sidman (1960)
labels the “baseline” technique of systematic replication, whereby a study is
replicated both operationally and constructively. This technique is essentially
identical to Rosenthal’s (1979, 1990) suggestion that a “replication battery”
be employed to determine if a failure to replicate is due to the



A Second Look 1101

nonreplicability of a target study or to the inexactness of replication proce-
dures. In its most basic form, a replication battery requires two replications.
One, the operational replication, is as similar as possible (though not iden-
tical) to an original study. The other, the constructive replication, is somewhat
dissimilar in ways pre-designed and theoretically directed. If both replications
yield consistent results in terms of effect sizes, the reliability of an original
study’s results would be bolstered and its generalizability expanded to include
the boundary conditions of the constructive replication.

Finally, the Klenke-Hamel and Mathieu study raises an intriguing
question. In particular, how does one compare causal models across different
samples? There is no general answer to this question, and no clear-cut stand-
ards exist for comparing model fit in multiple samples. Klenke-Hamel and
Mathieu employ Hotchkiss’s (1976) technique for comparisons across
samples. In brief, this approach permits simultaneous comparisons between
independent variables within and between samples, as when one wishes to
compare the magnitudes of coefficients associated with two or more inde-
pendent variables. The overall fit of a target model across samples is as-
sessed by means of the generalized multiple correlation coefficient (Q). The
closer Q is to 1.0, the better a model’s goodness-of-fit.

As indicated by nearly identical Q-values, the Bedeian and Armenakis
target model fits nearly equally well in three of Klenke-Hamel and
Mathleu s samples (staff @ = .939, x = 16. 002 p > .05; engineering Q =
.903, x = 7.713, p > .05; faculty Q = 912, x = 5.170, p > .05) implying
that the model is strongly supported by the data for all but the blue-collar
sample (Q = .773, x = 43.98, p < .001). However, a difficulty arises in
situations where the overall fit of a target model is roughly equivalent
across samples, but each sample differs in the number of statistically sig-
nificant paths. In the Klenke-Hamel and Mathieu (1990) study, seven, five,
and three of eight paths were significant, respectively, for the staff, en-
gineering, and faculty samples. How this result should be interpreted in
light of the similar Q-values presents a dilemma that can arise when testing
causal models.

Implied in any theoretical model is a set of functional equations which
permit the assessment of theoretical linkages within the model. From a
multiple regression standpoint, each endogenous variable contained in a
causal model is actually a criterion variable which is regressed on all an-
tecedent variables to obtain estimates of path coefficients. These
coefficients represent evidence of direct and indirect effects within the con-
text of an hypothesized framework. Statistical evidence must be found for
predicted linkages to be supported.

In this regard, Klenke-Hamel and Mathieu inspected individual target
model linkages for statistical significance. The number of nonsignificant
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paths in each analysis ranged from one in their staff sample to five in their
faculty sample. Because of the number of nonsignificant paths observed,
Klenke-Hamel and Mathieu concluded that the Bedeian and Armenakis
model received support for only the staff sample. Examining the path coef-
ficient results in light of sampling considerations suggests an alternative
explanation based on statistical power concerns. The sample sizes for all
four groups examined ranged from fairly small (69) to moderate (272),
respectively, for faculty and staff. As size decreases, the probability of
detecting linkage-based effects also decreases.

To demonstrate the effect of statistical power within the context of
bivariate correlations, we assessed the statistical power to detect a popula-
tion correlation of 0.3, when individual variables are measured with a
reliability of 0.8 and an alpha of .05. The results of these analyses indicated
that the estimated power for the faculty sample was .51, about a 50-50
chance of finding a statistically significant effect. The power statistics for
the remaining samples were .64, .91, .98, for engineers, blue-collar, and
staff, respectively. In support of a limited power interpretation for the pat-
tern of nonsignificant paths, the number of such paths observed in the
Klenke-Hamel and Mathieu study varied perfectly with the estimated
power (and sample size) of each analysis. That is, in the sample with the
least power (i.e., faculty), only three of eight linkages were supported, while
the sample with the most power (i.e., staff) seven of eight linkages were
supported. This suggests that some of the sample-based differences in
model support may be due to differences in statistical power.

When considering statistical power (as well as Type I and II errors),
it is reasonable to rely on an omnibus test to assess model fit. Hotchkiss
(1976) uses the Q statistic. Structural equation modeling (SEM) packages
(e.g., LISREL VII; Joreskog & Sorbom, 1987) also provide omnibus
measures. Research sophistication in this area is increasing, and as a result,
there are a host of goodness-of-fit measures which, while differing in their
assumptions, permit one to infer degrees of model support (Bentler, 1990).
SEM also permits the simultaneous assessment of model fit across samples,
a procedure that is especially suited for replication efforts. A full discussion
of these procedures is beyond the scope of this paper. The interested reader
is referred to Bollen (1989) for examples of how SEM may be used in this
context.

CONCLUSION

The issues discussed in this paper are obviously not unique to the
particular studies or models examined. We have been faced with these and
similar issues while investigating other researchers’ models and have ex-
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perienced varying degrees of success in avoiding replication pitfalls in our
own work. The complexities and requirements associated with causal
modeling are many; cautions raised here echo what has been said in a more
general context (e.g., James et al., 1982). Examining such cautions in a
specific context (i.e., the Klenke-Hamel and Mathieu study) provided a
point of reference from which to consider their actual impact and reinforce
an appreciation of the demands of research involving causal models.

Hopefully, these comments will be useful to others contemplating any
of the various forms of replication discussed. As Rosenthal (1990, p. 15)
notes, “replications are possible only in a relative sense.” The same study
can never be repeated by a different researcher. Indeed, the same study
cannot even be repeated by the same researcher. At the very least, the
subjects and researchers themselves become different individuals over time.

Finally, the extent to which an hypothesized model is consistent with
obtained data does not indicate unequivocal support, as the observed data
may also support other network orderings. In this regard, model fit is a
necessary, but insufficient condition for concluding that a theory has been
corroborated. In the last analysis, the adequacy of a model can only be
determined by the soundness of the theoretical rationale on which it is
based.
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