The messages replication factor: Methodstailored to messages as objects of ...
Jackson, Sally; O Keefe, Daniel J; Brashers, Dale E
Journalism Quarterly; Winter 1994; 71, 4; ABI/INFORM Global

pg. 984

THE MESSAGES REPLICATION FACTOR:
MEetHODS TAILORED TO MESSAGES
AS OBJECTS OF STUDY

e

By Sally Jackson, Daniel |. O'Keefe, and Dale E. Brashers

In research on effects of message variables, it is generally necessary to
examine responses to actual messages that represent, embody, or instan-
tiate the values of the variable of interest. Researchers have lately
become attentive to problems of confounding in the use of individual
concrete messages to represent abstract theoretical contrasts, and repli-
cated treatment comparisons are increasingly common in communica-
tion research. How to treat the replications factor in the statistical
analysis remains controversial. Whether to treat replication factors as
fixed or as random hinges on what is assumed about the relationship
between abstract treatment contrasts and their concrete material imple-
mentations. We argue that reflection on this relationship justifies a
general policy of treating replications as random. Two circumstances in
which fixed-effects analyses might seem attractive (the case of matched-
message designs and the case of experimental manipulations occurring
outside of messages) are considered, but it is concluded that these
situations also require random-effects analyses.

To do empirical research on effects of message variables, it is generally
necessary to examine responses to actual messages that represent, embody,
or instantiate the values of the variable of interest. The adequacy of actual
concrete messages as instantiations of variables is central to any assessment
of the validity of such anexperiment. During the long history of experimental
message effects research, virtually no attention has been paid to this issue.
The seminal studies of message effects conducted by Hovland and associates
during and after World War II set a precedent for how to deal with
“operationalization” of message variables that has been essentially unchal-
lenged within communication and social psychology.

Only very recently have communication scholars begun to question
the validity of the Yale School's basic experimental design choices. The main
thrust of this recent critique is that the standard experimental designs built
on the Yale School precedent were never adequately tailored to the special
properties of messages as objects of study.!

Our broad objective is to develop an analytic approach that is tailored
to the nature of messages and to their role within message effects experi-
ments. This tailoring involves many adjustments to off-the-rack research
procedures, of which the most important is the incorporation of “message
replications” into the design of many experiments. Adjusting experimental
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designs to incorporate multiple message replications, however, raises the
issue of whether to consider the messages replication factor (or any similar
factor) as “fixed” or “random.”

One line of reasoning would suggest that the messages replication
factor should generally be treated as random, since the specific messages
used inany experiment are generally only a sample from a large and possibly
limitless universe of possible messages.? But it might also be reasoned that
the messages replication factor should be treated as fixed, because the specific
messages used in an experiment are not in fact randomly selected and
because treating messages as random seems to offer low power to detect
treatment effects.?

In what follows, we lay out a systematic analysis of different experi-
mental designs for message effects research and discuss the advantages of
designs that include replications. We then consider the issue of fixed- vs.
random-effects analysis, and argue that replication factors should be treated
as random except in very unusual circumstances. We then examine in detail
two situations in which fixed-effects analyses might seem attractive, but
conclude that these situations do not justify exceptions to a general policy of
treating replications as random.

——
Experimental designs for message effects research can be character- Experimental

ized usefully and clearly by recognizing four basic possibilities arising from R

two contrasts. The first contrast is between replicated and unreplicated D esigns: A
designs: designs in which treatment levels have multiple embodiments Systematic
versus designs in which each treatment level has a single embodiment. The
second contrast is between matched and unmatched designs: designs in
which individual messages or other materials arise from manipulation of a
controlled template versus designs in which individual messages or other
materials are selected “intact” to represent each treatment level.* The four
basic experimental designs are thus: (1) the unreplicated unmatched design;
(2) the unreplicated matched design; (3) the replicated unmatched design;
and (4) the replicated matched design. The relationships among the four
designs are summarized in Figure 1.

For simplicity of exposition, we assume throughout this discussion
that there is only one treatment variable, with just two levels. What is
matched or unmatched between treatment levels will be understood to be
experimental messages; itis also possible, of course, to have designsin which
sources, situations, confederates, or other sampled materials appear, either
matched or unmatched from treatment level to treatment level.

Each of these basic designs can occur either as an independent groups
(between-subjects) design or as a repeated measures (within-subjects) de-
sign, and of course each can involve more than one treatment factor. These
distinctions are well-understood in communication research and need not
enter into the present discussion; for the arguments to be made below, it does
not matter whether there are additional treatment factors or whether the
design includes repeated measures.’

The Four Designs. In the simplest case, an unreplicated unmatched
messages design involves a comparison between two individual messages,
each chosen intact to represent one level of the treatment variable. For
example, an investigation of the effectiveness of comparative and
noncomparative advertising might select one existing comparative ad and
another existing noncomparative ad (even for an entirely different product)
as the messages to be used.

Analysis
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FIGURE 1
Four Design Prototypes
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unreplicated unmatched design unreplicated matched design

replicated unmatched design replicated matched design

Note: M is the number of distinct message replications.
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An unreplicated matched design for the same research question
would compare two messages that were versions of the same basic “template
message.” Although unreplicated unmatched designs are nowadays un-
common, the unreplicated matched design remains standard in message
effects research.® A given advertisement would be prepared in two forms
(one comparative, one noncomparative), perhaps by the expedient of having
a portion of the ad contain either comparative claims or noncomparative
claims. For convenience, we will use the term “treatment segments” to refer
to the alternative contents inserted into the template to produce the contrast-
ing versions and the term “treatment space” torefer to the slot into which they
are inserted. Apart from the treatment segments used to introduce the
contrast of interest, the two ads would be identical (hence, matched). Notice
that templates can consist of text alone, of text plus context, or of context
alone.

A replicated unmatched design would involve more than one mes-
sage for each treatment level, but these messages would not be matched
(paired) across treatments.” For instance, one might collect alarge number of
existing comparative ads and an equally large number of existing
noncomparative ads (thus affording multiple replications within each treat-
ment level).

Areplicated matched design for this question would use multiple sets
of matched messages; that is, the entire configuration of experimental mate-
rials (template and contrasting treatment segments) would be replicated.
Rather than having just one template advertisement prepared in both ver-
sions, this design would have multiple template advertisements each pre-
pared in both versions.?

Why Replicated Designs are Preferable. Replication is desirable in
both matched and unmatched designs as a strategy for controlling con-
founds. Unreplicated designs of both types invite confounding between the
abstract theoretical contrasts of interest and the uninteresting content par-
ticulars of individual messages.’

Itshould be obvious thatin an unreplicated unmatched design, where
the abstract contrast is between two message categories, only very rarely will
itbe reasonable to draw conclusions based on two arbitrary examples chosen
to represent the two categories. For example, comparing one corporate
“advertorial” with one standard editorial will certainly not suffice to show
whether advertorials are as credible or effective as standard editorials; the
two pieces may differ in many substantive respects that may have powerful
influence on judgments. This problem has been termed “case-category
confounding.”® The confounding of the particular case (the particular
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example, the concrete text used) and the abstract treatment category means
that properties of the cases examined are not analytically separable from
differences among categories.

In an unreplicated matched design, many content features are held
constant, and some might suppose for this reason that confounding is not a
problem. But even matched designs offer two distinct opportunities for
content confounds. First, the contrasting treatment segments can differ in
any number of respects other than the abstract contrast ofinterest—a problem
of “surplus variation.”!! Second, the “controlled” template is linguistic
material (words, sentences), and there is no guarantee that its meaning will
remain unchanged as treatment segments are inserted — a problem of “gestalt
effects.”1?

But controlling for confounds is not the only reason to replicate. Even
if materials could be equated perfectly from treatment level to treatment
level, it would still be possible that the effect of interest could vary from one
instance of the treatment to another.”® For example, there is very strong
reason to think that the effect of source credibility varies from one message
toanother, notonly insize butalso in direction.* Wheneveritis possible that
the effect of interest is itself variable, replication serves the dual purpose of
improving the estimate of the effect and permitting a direct estimate of the
uniformity or stability of the effect.

T IR

Given the advantages of replicated designs, it is unsurprising that Analyz"’g
these have become more prominent in communication research.!5 But what Replicated
form of statistical analysis suits such designs remains quite uncertain. The Designs
basic data-analytic choice is whether to consider the messages replication gn
factor (or any other similar factor) as “fixed” or as “random.”16

In our view, the more defensible general policy is to treat replications
as random except in very unusual cases. The reasons for including replica-
tions in communication experiments have implications for choices made in
statistical analysis. The central issue in analysis (whether to treat replications
as fixed or as random) depends on the same considerations as the central
issue in design (whether to replicate or not). In general, the reasoning that
leads to a decision to replicate should also lead to analysis in which replica-
tions are treated as a random factor.

There has already been substantial discussion of this question. Some
researchers appear to assume that treating replications as random precludes
such standard analytic steps as testing for treatment x replication interac-
tions or conducting followup analysis of such interactions to locate “modera-
tors” of treatment effects.!” But this assumption is unfounded. The usual
mixed model F test for the interaction of a fixed and a random factor is the
same as the test one would conduct if both factors were considered fixed; and
the recognition that messages may be a source of random variability does not
in any way preclude the search for systematic sources of variability.!® The
power of random-effects analysis to detect treatment effects has also been
questioned.'” But this potentially serious pitfall has proven on close scrutiny
to offer little basis for preferring a treatment of replications as fixed: in the
first place, treating replications as fixed tests a null hypothesis other than
what is usually wanted, and in the second place, the power of tests with
replications as random can be greatly improved with relatively modest
increases in the number of replications.?

In some cases - for example, in the unmatched replicated design -
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there is broad consensusin favor of treating replications asrandom. Here we
wish to discuss two circumstances in which it might be thought that treating
message replications as a fixed factor is justified: the first is when message
replications are matched across treatments, so that all but the treatment
components of the message are held constant from one treatment condition
to another; the other is when the experimental manipulation lies outside the
message proper, so that the entire message is apparently held constant from
one treatment condition to another. In each of these circumstances, the effect
of messages on outcomes may appear to have been neutralized by holding
constant all of the message content exclusive of the treatment itself. But we
will argue that even in these circumstances the appropriate data-analytic
decision, with very few exceptions, is to treat message replications as ran-
dom, not fixed. Only in very unusual circumstances will a decision to treat
replications as fixed be justified.

Matched-Replication Designs. One circumstance in which one might
have doubts about the necessity of a random-effects analysis is when repli-
cations have been matched carefully from one treatment condition to an-
other. Specifically, it might be suggested that (a) matching eliminates
confounding, and (b) matching assures that the specific messages used will
be inconsequential so far as measurement of the treatment effect is concerned.
Hence (this reasoning runs) one can safely treat message replications as a
fixed factor in the data analysis.?!

Butboth of the presumptions behind this reasoning have already been
seen to be defective. First, matching does not eliminate confounding, since
even though a message template may be held constant, the treatment seg-
ments may introduce incidental content variations (“surplus variation,”
discussed above), and since the insertion of the treatment segments into a
treatment space may alter the meaning of the supposedly fixed template
(“gestalt effects,” discussed above). Second, matching does not assure that
the template will be “neutralized.” If templates had only “main effects” on
the dependent variable, this might be true, but since templates may also
interact with treatments, the notion that fixing the template neutralizes its
impact on the dependent variable is simply not tenable. Tobe sure, matching
may reduce the magnitude of the variation associated with message replica-
tions (just as repeated-measures designs improve on independent-groups
designs), but matching does not eliminate the variation and does not obviate
the need to take this variation into account in testing the treatment effect (any
more than in the parallel case of repeated-measures designs).

In fact, treating matched replications as fixed has undesirable statisti-
cal consequences. These consequences have been discussed thoroughly
elsewhere, so only a brief summary will be offered here.” In a replicated
matched design, where templates are sampled and subjected to treatment, an
analysis treating replications as fixed will lead to a test of the treatment effect
thatisbiased to a degree determined by the size of the treatment x replication
interaction effect and by the study size. Specifically, the more variable a
treatment effect from one replication to the next (i.e., the bigger the interac-
tion), the more biased the test; the more respondents given a fixed number of
replications, the more biased the test; and the fewer replications given a fixed
number of respondents, the more biased the test.

This bias translates, when the null hypothesis is true, into an uncon-
trolled increase in the Type [ error rate (alpha inflation). When the net effect
of the treatment is nil, but incidental content variations from replication to
replication introduce variations both positive and negative around the true
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effect, an analysis treating replications as fixed will lead to too many rejec-
tions of the null hypothesis. What this means, substantively, is that when a
significant treatment effect is reported for a fixed-model test applied to a
replicated matched design, there actually is not a good basis for rejecting the
null hypothesis, because that test can have a very high probability of
achieving significance even if the null hypothesis is true.

Hence whether replications are matched or unmatched, the appropri-
ate general data-analytic policy is consistently to treat replications as ran-
dom. This policy is justified by the possibility that the specific replications
selected will contribute uncontrolled variation to the estimate of the treat-
ment effect.

Extratextual Manipulations. Another circumstance in which one
might have doubts about the necessity of a random-effects analysis of
message replications is in a special case of matching defined by the use of
whatwe will call “extratextual” experimental manipulations. By extratextual
manipulations, we mean manipulations that occur outside the messageitself,
as when the experimental treatment involves a change in the situation in
which a fixed message is delivered or a change in the source or medium of the
message. In such cases, where messages appear to “serve merely as the
context for the manipulations that operationalize the experimental treat-
ment,” one might suppose that a fixed effects analysis would be quite
reasonable.

In the language introduced earlier for differentiation among various
design types, this form of manipulation involves a template consisting of
fixed text and some fixed extratextual features, with the treatment space
located among the extratextual features. To use an example of Michael
Slater’s, if we were to “present the same message as being published in the
Washington Post or the People’s Daily,”? the template would consist of the
message and setup, the treatment space would be a source identification slot,
and the treatment segments would be the contrasting source attributions.
The suggestion to be considered in this section is that when such manipula-
tions occur in a replicated design, the replication factor may properly be
considered a fixed factor.

The case for treating message replications as fixed in such designsrests
on the same two presumptions as before: that when the message is exactly
the same from one level of the treatment to the other, no problems of
confounding arise, and that if the message serves only as a context for the
manipulation, it does not contribute to the effect of the manipulation. Each
of these presumptions has already been found questionable. The
extratextuality of the treatment space is no security against incidental con-
founds in the treatment segments, nor does it safeguard the treatment
contrast from variability associated with the selection of particular templates.

Indeed, whether amanipulation occursintratextually or extratextually
is entirely irrelevant to the issue of whether replications should be treated as
fixed or random, as can be seen by considering a series of related examples.
Imagine first a replicated matched design built on the plan described above
for the study of credibility effects. A number of texts are selected or created,
and each one is attributed alternately to two different sources chosen to
represent higher and lower credibility. For each independent replication, it
may be said that the message serves only as context for the manipulation; for
each message replication, the contrasting source attributions embody the
treatment variable (credibility). On the proposal that messages be treated as
a fixed effect if the manipulation occurs extratextually, this design would be
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analyzed as a standard two-way factorial with both factors (credibility and
replications) treated as fixed.

Now consider a second design for this study, created through a minor
variation in the example. Suppose that instead of locating the credibility
manipulation outside the text, the message content itself is altered to include
reference to the source of the message’s claims. Neither the design nor its
ability to support a conclusion has changed, but the rationale for treating
messages as fixed has vanished, for the manipulation is nolonger extratextual.
A variation of this sort should make no difference to decisions about analysis,
from which it should be apparent that whether a manipulation appears
intratextually or extratextually really does not affect the question of how the
design should be analyzed. What affects that question is whether thereis any
opportunity for confounding (and in both cases there is) and whether there
is any reason to suppose that the effect of interest varies from one implemen-
tation to another (and again, in both cases there is).

To make the same point from a different approach, imagine a third
design for this study, one that keeps the credibility manipulation clearly
distinct from the messages. Suppose a large number of texts are selected and
randomly divided into two interchangeable sets. Half are presented as
originating with diverse low credibility sources and the other half as originat-
ing with diverse high credibility sources. The design is replicated, but
unmatched, so replications are nested within treatment levels. Following the
argument that if the manipulation occurs extratextually, the messages may
be treated as fixed, the analysis would involve fixed replications nested
under fixed treatments, an analysis that is specifically ruled out by the
random allocation of messages to treatment conditions. This third design,
despite involving an extratextual manipulation of credibility, obviously
requires that messages be regarded as random.”

As this series of examples displays, for purposes of statistical analysis
it is irrelevant whether a manipulation occurs as variation in text elements
(intratextually) or as variation in non-text elements (extratextually); these
forms of manipulation are structurally indistinguishable within an abstract
representation of a design in terms of relationships among observations
within the design. A separation between “the message” and “the manipula-
tion” is a critical component of the view that where extratextual manipula-
tions are used, the message functions only as an irrelevant background
“context within which an experimental manipulation takes place.”? Yet this
separation, if one chooses to grantitatall, is plainly irrelevant to the question
of whether experimental materials such as messages and their sources are
contributors to random variation in experimental outcomes — and hence is
irrelevant to the question of whether message replications should be treated
as a fixed or random factor.

In short, the decision about whether to treat replications as fixed or
random cannot be justified by whether the manipulation of an independent
variable appears inside or outside a message. For this special case of
matching, and for matched designs generally, message replications and other
similar factors should almost always be considered random.

Legitimate Exceptions. Only inspecial and limited circumstances will
it be reasonable to treat replication factors as fixed, and these circumstances
have nothing to do with whether the replications are matched or unmatched
or with whether the manipulations are intratextual or extratextual. Briefly,
the legitimate exceptions all involve circumstances in which one’s interest is
only in learning whether one specific set of concrete stimuli differs from
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another. We would say that it is reasonable to treat messages, speakers,
situations, or other replication-like entities as fixed when interest centers on
the particular cases selected for study, or when the cases selected are not
substitutable.”

A useful example is provided by an experiment on the effect of
medium on perceptions of Reagan and Mondale, in which records of a
presidential debate were presented in videotape, audiotape, or transcript
form.2 If the goal of the research is to understand how communication
channels advantage or disadvantage particular candidates (so as to under-
stand this particular historical event), both medium and candidate should be
treated as fixed effects. What makes this experiment exceptional is that the
candidates selected for study are not a sample from a large set of equally
interesting cases, but are themselves the focus of study. In other words,
treatment of messages or other such stimuli as fixed is most clearly justified
when the research purpose is idiographic (focussed on a particular event
such as a significant speech).

The general topic of the operationalization of message-related vari- T:he Op era:.
ables in communication research has received rather little explicit attention. tionalization
To encourage some closer consideration of this topic, we wish to critically Of Message
discuss two faulty assumptions about the operationalization of message
variables. The first is the view that messages function within experiments as
neutral context for important communicative processes; the second is the
view that messages themselves are usefully thought of as operationalizing
variables.

What we have said so far suggests that - no matter whether manipu-
lations occur intratextually or extratextually, and no matter whether the
design involves matched or ununatched messages — the particular messages
to which experimental respondents are exposed can make a difference to the
nature and size of the treatment effects of interest. Messages do not serve as
a neutral backdrop against which abstract variables such as language inten-
sity or source credibility play out their parts in communication processes.
Experimental messages inevitably (if implicitly) represent classes of mes-
sages to which a treatment can be applied, and if there is any reason to worry
that the treatment will have a varying effect from message to message, the
messages actually selected cannot be considered either neutral context or
self-sufficient as a context for demonstration of an effect.??

In considering how concrete experimental messages are related to
abstract message classes (variables), it can be tempting to think that the
relationship is one of operationalization, that is, that concrete messages
operationalize abstract message classes. After all, the idea of
“operationalizing” a variable involves giving some concrete embodiment to
that variable; so, for instance, a matched set of comparative and
noncomparativeads mightnaturally be referred to as “the operationalization”
of the comparative /noncomparative contrast.

But “operationalization” can be a misleading way of characterizing
the relationship between concrete messages and abstract message variables.
It can be misleading precisely because it can encourage one to think of the
concrete messages as a neutral or self-sufficient context; it draws attention
away from the role that the particular messages (or treatment segments) may
play in determining the character of the treatment effects.

Our view is that the relationship of concrete messages to abstract
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message classes seems better captured by saying that concrete messages do not
operationalize, but only instantiate, abstract message variables.*® Whether mes-
sages are selected as examples within distinct categories (as in an unmatched
design) or as templates into which a treatment contrast can be inserted (as in
a matched design), the resulting concrete messages instantiate, but do not
operationalize, the abstract contrasts of interest. The procedure (the operation)
that produces the concrete messages might usefully be termed the
“operationalization” of the treatment variable, but the product of that proce-
dure should not. So, for example, in a matched-messages design, it is more
accurate and more sensible to think of the message-transformation proce-
dure as the operationalization of the treatment variable, and to think of the
relevant treatment segments as instantiating or exemplifying the treatment
variable.

Our interest here is not actually centered on the use of the term
“operationalization.” Our interest is in how to understand the role of
concrete messages in communication research (and, consequently, how to
undertake statistical analysis of message data). We urge this way of thinking
about concrete messages — as instantiations, not operationalizations, of
abstract message variables - precisely so as to underscore the potential
contributions of the concrete message materials to the observed treatment
effects. Where messages are understood to be instances (examples, cases,
exemplars), it is easier to see that the appropriate statistical analysis is one
that treats these as random.

Inboth matched and unmatched designs, and in both intratextual and
extratextual manipulations, messages are instances. Because the character of
particular messages can influence the observed treatment effect, the mes-
sages cannot safely be treated as neutral “contexts” that can be ignored in
analysis. In matched designs, treatment segments (be they text or non-text
elements) have the same relationship to the treatment contrast as intact
messages have to a treatment contrast in an unmatched design, namely, as
instantiations (not operationalizations) that are representatives of a larger
class, and hence require appropriate (random-effects) analysis. Where
extratextual manipulations are used, the replicated message materials are
nevertheless instantiations (not operationalizations) of a larger class, and
hence require appropriate (random-effects) analysis. By thinking of concrete
experimental message materials as instantiations, not operationalizations,
one may be reminded of their potential contributions to observed effects —
and hence reminded of the importance of statistical analyses that take
advantage of the opportunity to estimate those contributions.

Conclusion Our objective in this essay has been to further develop an analytic
approach that is tailored to the nature of messages and their role within
message effects experiments. No matter whether message replications are
matched across conditions, and no matter whether experimental manipula-
tions occur inside or outside replicated messages, the messages themselves
(as parts or wholes) instantiate the variables of interest and are a source of
variance in treatment effects.

As a result, unreplicated designs confound the abstract contrasts of
interest with concrete messages or message segments, threatening the inter-
nal validity of any conclusion drawn about treatment effects. Replicated
designs do not eliminate the extra variations due to concrete content, but
provide the opportunity to measure them and take them into account
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statistically. Whether replicated materials are matched or unmatched, and
whether the experimental manipulations occur inside or outside the materi-
als, replications should be regarded as a source of uncontrolled variation in
the measure of the treatment differences, and should therefore be treated as
a random effect.
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