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ABSTRACT 

Explanatory factors are theoretically interesting classifications or variables manipulated by 

researchers in order to determine their influence on an outcome (commonly called the 

dependent variable). Replications factors are those whose levels are sampled by the 

researcher as examples of a general class of cases or as vehicles for a manipulation. 

Replications factors are used in research in communication and social psychology to avoid 

confounds and to increase generalizability. This dissertation reports two studies designed 

to assess research practices related to replications. The 1991 and 1992 volumes of 4 social 

science journals (Human Communication Research, Communication Monographs, Jouma! 

of Communication, and Jouma! of Experimental Social Psychology) were reviewed. 

Taken together, Study 1 and Study 2 demonstrated the importance of adapting design and 

analysis strategies to the requirements of experiments with replications factors. Study 1 

demonstrated that replications are important in social research: A large number of studies in 

the literature included replications, and many more should have done so. Researchers often 

explicitly acknowledged the role of replications in strengthening their claims through 

increased generality and control of potential confounds. Study 2 showed that including 

replications is only part of the solution to problems of generalization. Researchers often 

chose forms of analysis that failed to account for replications-related variability. Most 

commonly replications were ignored in analyses, a strategy that results in a loss of control 

over Type I error rates. Another common choice, treating replications as fixed effects, 

results in inflated Type I error rates. When replications are treated as a random factor, it is 

important to remember that both replications and subjects contribute to the power of the 

study. Two final cautions are given in Chapter 4: (1) Because replications are understood 

as samples of possible materials, the problem of how to select materials for study needs to 

be addressed; and (2) because treating replications as random often creates substantial 
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analytic complexity, more careful consideration needs to be given to the design of 

experiments with replications. 
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CHAPTER 1: REPLICATIONS FACTORS 

To study interpersonal behaviors such as nonverbal immediacy experimentally, 

confederates must enact contrasting behavior types (such as immediate and nonimmediate 

behavior). Suppose a researcher is interested in the consequences of nonverbal immediacy 

for attraction. To manipulate nonverbal immediacy, confederates can be trained to alternate 

between two styleswwbeing immediate in one condition and nonimmediate in the other. 

Confederates would be selected on the basis of availability (e.g., those who volunteer for 

the assignment) and ability (e.g., able to enacting each style on demand). From an initial 

pool volunteers, the experimenter could use all confederates capable of enacting the 

manipulation (or a subset), and could have each confederate engage in interaction with a set 

number of partners (i.e., subjects) in each condition. To estimate the effect of the 

manipulation, the researcher could have subjects complete a measure of attraction for the 

confederate with whom they interacted at the end of the interaction. 

In research on social influence, it likewise is necessary to manipulate variables of 

interest by embodying the contrast of interest in concrete materials: for example, by writing 

a message and varying the message in some respect to produce two or more versions 

representing a treatment contrast. In an experiment on the effects of argument quality on 

persuasion, a variety of messages (e.g., on AIDS, crime prevention, voting, and seat belt 

use) might be altered to have two versions that vary in argument quality. Typically, in a 

completely randomized design, participants in the experiment read one or the other version 

of a message, and then complete an attitude or behavioral intention measure to determine if 

there are differential responses to the messages due to argument quality. 

In educational research, a variable such as "teaching method" needs to be enacted 

by teachers. An experiment may be designed to differentiate the effectiveness of two 

teaching methods. The theoretical contrast might be represented by choosing a number of 

teachers who use a "selfwmanaged learning" technique and a number of teachers who use a 
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"structured learning" technique. The performance of self-managed learning classes can be 

compared to the performance of the structured learning classes, allowing for a comparison 

of the two teaching methods. 

In social psychological research, often a task or scenario must be given as a context 

for behaviors or acts that are intended to induce cognitive reactions in subjects. A 

researcher might suppose that a scenario that contains an explanation for an event might 

result in decreased perceptions of blameworthiness when compared to a scenario that 

contains no explanation. The researcher may choose a variety of scenarios in which 

explanations about a potentially "blameworthy" event may be added or deleted. Participant 

responses to a questionnaire about the blameworthiness of the subject of the scenario 

provide a basis for determining if there is a differential response. 

What do these varied research situations have in common? The similarity among 

these experiments is that an abstract contrast representing a treatment variable is realized 

through concrete materials that serve as experimental stimuli. Confederates, messages, 

teachers, and scenarios do not serve as theoretically meaningful distinctions, but as means 

for instantiating an abstract principle (immediacy, argument quality, teaching style, and 

presence of explanation). Much social research shares this quality, but little explicit 

methodological attention is given to the difficulties it creates. Each situation invites a 

unique set of design and analysis strategies in which the concept of a "replications factor" is 

central. 

Replicatio1ls a1ld Exp/QllQt01}' Factors 

In each of the experimental situations described above, a distinction can be drawn 

between two types of factors in experimental design: explanatory factors and replications 

factors. Explanatory factors are theoretically interesting classifications or variables 

manipulated by researchers in order to determine their influence on an outcome (commonly 

called the dependent variable). Replications factors are the set of cases sampled (randomly 
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or arbitrarily) from many other equally acceptable alternatives as examples or as vehicles 

for manipulations. 

Explanatory factors are those variables identified in hypotheses or research 

questions that are thought to systematically influence an outcome measure. Nonverbal 

immediacy is an explanatory variable thought to influence attraction. Argument quality is 

an explanatory variable that might be hypothesized to influence persuasion: strong 

arguments leading to increased persuasion and weak arguments leading to decreased 

persuasion. Teaching method and presence of explanation are all explanatory variables in 

the examples given above. They all are thought to create differences that can be attributed 

to differences in the levels of the variables (e.g., as differences in achievement between 

those subjects who were taught by self-managed learning technique and those who were 

taught by structured learning technique). Explanatory factors have levels that are 

meaningful and are selected for the experiment. 

Replications factors have levels that are not meaningful in "explaining" effects. 

Their levels--confederates, messages, teachers, and scenarios--serve the purpose of 

instantiating the treatment. The levels of a replications factor are arbitrary and substitutable 

for other levels (or for one another). Levels of the messages factor, for example, would be 

individual speeches on the diverse yet arbitrary topics: AIDS, crime prevention, voting, 

and seat belt use. A researcher who wants to claim that strong arguments are more 

persuasive than weak ones almost always wants to make that claim generally, not claiming 

that the effect of argument strength for the AIDS message is one value, and the effect of 

argument strength for the crime prevention message is another value, and the effect of 

argument strength for the voting message is some other value, and the effect of argument 

strength for the seat belts message is another value still. Likewise, the researcher would 

most likely want to be able to make the same claims with an entirely new sample of 

messages (e.g., on smoking, drug abuse, dental hygiene, and charitable donations). 
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The notion of exchangeability (Shavelson & Webb, 1991) is one useful way to 

distinguish between explanatory factors and replications factors. To instantiate the contrast 

between teaching methods, any two teachers (as replications of the treatment contrast) 

should be exchangeable with any other two teachers, without changing the purpose of the 

study. But exchanging the levels of the teaching method factor with other levels does 

change the research question in important ways. Substituting a new teaching method for 

one of the original two implies a new question. The study would no longer be a test of the 

difference in self-managed learning and structured learning. 

Exchangeability also implies that the levels of the replications factor are sampled. 

We can think of the levels of replications as instances selected somehow from a larger 

"population" of other possible instances that would be equally useful. Levels of the 

explanatory factor generally exhaust the population of interest: the levels of argument 

strength or teaching method or nonverbal behavior are the only ones relevant to the 

experiment's conclusions. 

These distinctions closely parallel the distinction between fixed and random factors 

in the analysis of variance. Explanatory factors are appropriately treated as fixed effects, 

and replications factors are appropriately treated as random effects. The difference in 

analysis implies a difference in interpretation of the effects due to explanatory factors and 

replications factors. We are generally theoretically interested in the "main effect" of an 

explanatory factor--the effects of contrasting treatments. Such effects may be expressed as 

the differences between or among groups which are defined by which level of the 

explanatory variable they received. Main effects of replications factors are of little interest, 

however. Knowing that two speech topics differ from one another in level of persuasive 

effect is of little importance. Likewise, knowing that one teacher is more effective than 

another offers little in the way of a useful generalization. Interactions of explanatory 

factors and replications factors may be of interest, to describe the dispersion of a 
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"distribution" of treatment effects (see Hedges & Olkin, 1986; or Jackson, 1992). 

However, unlike the interaction of two explanatory factors, the interaction of an 

explanatory factor and a replications factor does not preclude the interpretation of main 

effects (see Jackson & Brashers, 1994-b, p. 35-37 for a discussion of the interpretation of 

results in designs with random factors). Rather, the interaction reflects something 

important about the effect, its uniformity from one implementation to another. 

Overview 

The best place to look for the methodological conventions of a field is in its research 

practices. The importance of replications is often discussed in the research literatures of the 

social sciences, but looking at the actual research provides a basis for assessing whether 

recommendations from those discussions get implemented in the design of studies. This 

dissertation offers a systematic analysis of current research practices in two closely related 

social science fields: communication and social psychology. 

To accomplish this analysis, two studies are undertaken. Study 1 assesses the 

relative frequency of replicated vs. nonreplicated designs in the literature of communication 

and social psychology, paying particular attention to problems of generalization and the 

incidence of threats to validity when studies are not replicated. Beginning with a 

description of various design types and potential threats to validity afflicting each type, four 

related questions are addressed: (1) What is the frequency of replicated studies relative to 

opportunities for replication in communication and social psychology? (2) How are 

replications being used in experiments in communication and social psychology? (3) What 

threats to validity are present in studies in communication and social psychology that fail to 

replicate? (4) Do authors of studies recognize the role of replications in their studies? 

Including multiple examples of materials in an experiment gives rise to a number of 

potential choices in analysis. These choices are considered in detail in Study 2, which 

examines statistical practices and their consequences. Previous theoretical work (reviewed 
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as background to Study 2) has suggested that certain practices--notably treating replications 

as fixed factors or simply ignoring them--may lead to serious bias in tests of hypotheses 

and in estimates of effects. Four related questions are addressed: (1) How are replications 

customarily analyzed in communication and social psychology? (2) How serious are the 

consequences of "replications-as-fixed-effects fallacies" in communication and social 

psychology? (3) How serious are the bias resulting from nonindependence in replicated 

designs in communication and social psychology? (4) Are replicated designs in 

communication and social psychology capable of delivering adequate power for tests of 

interest? This study differs from previous work on related issues by focusing on the 

empirical consequences of design and analysis decisions. Theoretical arguments about the 

possibility of bias, alpha inflation, deficient power, and so on, are extended through 

attempts to estimate the magnitude of these problems in realistic research contexts. 



26 

CHAPTER 2 

STUDY 1: USE OF REPLICATIONS FACTORS IN SOCIAL RESEARCH 

Researchers design experiments to allow themselves to make claims about effects of 

explanatory variables. The design of an experiment should reflect a researcher's concern 

for isolating the effect of interest, and should reflect judgments about the nature of the 

causal variable and the way that variable is made real as an experimental treatment. In 

many social scientific contexts, the causal variables manipulated in experiments represent 

very abstract contrasts which can give rise to indefinitely many concrete treatments, all of 

which are theoretically interchangeable and equally relevant to assessing the effect. For 

example, in communication effects research, the causal variables often involve contrasts 

between classes or types of messages. If the effect of interest may vary unpredictably from 

one concrete realization to another, special design strategies are required. Experiments may 

need to include replications of stimuli to control confounds and to generate evidence for the 

generality of an effect. 

Few social research textbooks deal explicitly with the topic of replications, and little 

systematic attention has been given to the design of replicated experiments (for an 

exception, see Lindquist, 1956). This study is designed to examine research practices 

related to the use of replications in communication and social psychology. The general 

form of the study is a critical review of the literature. 

Varieties of Replicated and Vnreplicated Designs 

A preliminary set of distinctions must be made in order to clarify differences among 

design types in which replications might appear. The first distinction has to do with the 

nature of the "explanatory" variables in an experiment, and the ways in which concrete 

materials embody their levels. The second distinction has to do with design dimensions: Is 

there a single instantiation of each treatment level, or are there multiple instantiations 

(replications)? 
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The first distinction turns on whether the levels of an explanatory factor serve to 

classify materials into distinct types or to differentiate among alternatives that might be 

exercised for anyone stimulus. Applying this distinction to social research suggests two 

basic design possibilities: "categorical comparisons" and "treatment comparisons." When 

independent, unrelated stimulus materials are needed to represent the levels of the 

treatment, the design suggested is a "categorical comparison" (Jackson, 1992). For 

example, a researcher interested in establishing differences due to gender would have to use 

two different confederates to represent the male and female "levels" of the gender variable. 

Similarly, a test of differences due to type of television program might involve a comedy 

show and drama show as "levels" of the type of program variable. In categorical 

comparisons, stimuli cannot be used in more than one level of the treatment, because the 

treatment levels represent the categories into which the stimuli are being classified: One 

person could not represent both levels of the categorical comparison in the first example 

(being both male and female) and one program could not present both levels of the 

categorical comparison in the second example (being both a comedy and a drama). 

A "treatment comparison" (Jackson, 1992) arises when one stimulus can be 

manipulated or treated to represent each level of the explanatory factor. Consider an 

example: A researcher who is interested in determining whether a statistical or anecdotal 

evidence is more persuasive might write a speech in two versions; identical except that one 

version provides statistical evidence to support a claim and the other version provides a 

case study to support the claim. Subjects then read (or hear) one ofthe speeches and rate 

its persuasiveness. Or, in a study of the effects of immediacy on perceptions of a 

conversational partner, confederates could enact both immediate and nonimmediate styles 

of communicating (e.g., leaning toward their conversational partner and maintaining eye 

contact to be immediate or maintaining distance and looking away to be nonimmediate), so 

that differences due to immediacy could be evaluated. 
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In both examples of a treatment comparison, it should be clear that they differ from 

categorical comparisons in a fundamental way: A "template" stimulus is transformed by 

some procedure to represent all levels of the treatment variable through insertion of 

"treatment segments" into some defined treatment space (Jackson, 1993). In the first 

example, a speech (template) can be written so that everything is equivalent, except the 

insertion of a passage (treatment segment) that contains either statistical or anecdotal 

evidence into an appropriate place in the speech (treatment space). In the second example, 

the confederate would be thought of as the template, and behaviors of the confederate as 

treatment space, filled by cues that constitute immediacy or nonimmediacy. Unlike the 

study of gender differences, immediacy is not an immutable characteristic of the 

confederate; it is a behavior that can be enacted by a confederate. 

When independently selected, unmatched stimuli serve as representatives of the 

levels of a treatment, the design is a categorical comparison. When one stimulus can be 

transformed somehow to represent the levels of the treatment, the design is a treatment 

comparison. In other words, categorical comparisons typically involve stimuli that are 

unmatched from treatment level to treatment level (independently chosen examples of each 

treatment category), while treatment comparisons typically involve stimuli that are matched 

through the use of a common template to produce a set of treatment realizations (Jackson, 

O'Keefe, & Brashers, 1995). 

Overlaid on this basic distinction is the issue of replication, of whether the 

comparison of levels of the treatment is replicated or unreplicated. Replications, as 

described in the previous chapter, provide a basis for more than one comparison (between 

categories or treatments) used in an experiment. 

Replications within categorical comparison or unmatched designs are nested within 

levels of the explanatory variable: Each replication is assigned only to one level of the 

comparison. l For example, a researcher wanting to determine if males are freer than 
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females to touch their conversational partners might use multiple examples of each 

category--that is, the researcher might use Bob, David, Frank, and George to represent 

males and Alice, Carol, Ellen, and Hazel to represent females. Likewise, an experiment 

that includes Melrose Place, Beverly Hills 90210, Dr. Quinn: Medicine Woman, and 

NYPD Blue as representatives of the category drama show and Gilligan's Island, 

Roseanne, Seinfeld, and Murphy Brown as representatives of the category comedy show is 

a replicated categorical comparison. 

Replications that serve as instances of a treatment comparison (or matched designs) 

are crossed with levels of the treatment variable: Each replication is transformed to fit into 

each level of the treatment variable. In the example of the experiment to determine the 

relative persuasiveness of statistical and anecdotal evidence, speeches on a variety of topics 

(e.g., abortion, smoking, seat belts, and AIDS) might be written which are manipulated 

into two versions by inserting segments of statistical evidence in one and anecdotal 

evidence in the other. In the experiment to determine the effects of immediate behaviors on 

perceptions of a speaker, several confederates (e.g., Alice, Bob, Carol, and David) might 

be chosen that can enact both immediate and nonimmediate behaviors. 

In sum, there are four basic designs that arise from the distinctions between 

categorical comparison/treatment comparison and replicatedlunreplicated. Unreplicated 

categorical comparisons have one stimulus for each category being compared. 

Unreplicated treatment comparisons have one stimulus that is transformed somehow to 

represent each level of the treatment. Replicated categorical comparisons have more than 

one stimulus for each category, and replicated treatment comparisons have multiple stimuli 

that are altered to represent the levels of the treatment. 

Of course studies can be designed in much more complex ways. For example, to 

test the impact of gender and immediacy on perceptions of a speaker, confederates might be 

nested within the gender variable and crossed with the immediacy variable. The 



30 

possibilities for design are infinite, but it should be apparent that design of any experiment 

will depend mainly on the configuration of explanatory and replications factors, and the 

relationship between those factors. 

The need for replications is yoked to the relationship between treatment variables 

and materials used to represent them. Treatments often cannot be represented except 

through the use of materials that are not themselves the treatment, but rather are ways of 

realizing the treatment contrast--as samples of a category or as sample applications of the 

treatment. The possibility that those materials may be a source of variance in the 

experiment leads to a need for replication. 

The Need for Replications 

The importance of replications in communication and psychology has been noted in 

several diverse domains. Kay and Richter (1977) described problems with the use of 

single cases of confederates, movie clips, cartoons, and other things designed to represent 

treatment contrasts in psychological research. They reviewed articles in the 1974 volumes 

of The J01l17lal of Experimental Social Psychology and The J01l17lal of Social Psychology 

for evidence of "category confounds" for two purposes: "(a) to sensitize researchers to a 

commonly committed experimental design error and to the extent of its occurrence; (b) to 

show how in most cases this design error can be readily avoided" (p. 57). They found that 

17 of 88 (19.3%) experimental articles contained category confounds, leading them to 

conclude that "although researchers as a rule are very careful to mal(e sure that their results 

generalize to the population of subjects, the problem of generalizing to stimuli has been 

neglected" (p. 106). Santa, Miller, and Shaw (1979) pointed out that psychologists should 

be interested in stimulus variation in a variety of situations (e.g., photographs or 

advertisements). Jackson and Jacobs (1983) recommended that: (1) researchers must use 

more than a single case to represent a category of messages; (2) variation among those 

cases should be treated as error variance; and (3) cases should be defended as 
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representative of the category of messages that they were chosen to represent. Fontenelle, 

Phillips, and Lane (1985) argued that the problem of generalizing from a stimulus sample 

to a stimulus population has been largely ignored in industrial/organizational psychology 

and other applied areas, and cited the example of research that used confederates. The first 

two research questions focus on whether practices in communication and social psychology 

have followed these recommendations: 

RQ 1: What is the frequency of replicated studies relative to opportunities 

for replication in communication and social psychology? 

RQ2: How are replications being used in experiments in communication and 

social psychology? 

Threats to Validity ill Un replicated Studies 

These authors all have noticed a fundamental design flaw that can weaken the 

conclusions of a study. Jackson (1992, 1993) offered one of the few systematic attempts 

at identifying threats to validity in unreplicated studies (for other descriptions of threats see 

Cook & Campbell, 1979, especially page 65, for "mono-operation bias;" Kay & Richter, 

1979, for "category confounds;" and O'Keefe, 1991-b, especially chapter 7, for 

"ambiguous causal attributions" and "nonuniform effects of message variables").2 

Although the threats described here do not exhaust the possibilities for invalid inferences 

from experiments with materials, they offer a useful basis from which to begin making 

judgments about unreplicated categorical comparisons and unreplicated treatment 

comparisons. 

Case-categOlY con/ollnding occurs when a single example (or, rather, a single case) 

is used to represent the category. When categories are compared, differences between or 

among them can be attributed to two confounded sources of variance: the categorical 
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differences and the differences due to the particular cases involved in the comparison. 

Consider the earlier example of the researcher interested in determining whether males are 

freer than females to touch others. An unreplicated categorical comparison would use one 

male (Bob) and one female (Carol), who serve as confederates speaking briefly with 

subjects, and who, at some point during the interaction, touch the subjects. At the end of 

the conversation, subjects might fill out a questionnaire designed to measure their 

perceptions of the confederate. If the conversation is well-scripted, and all else is held 

equal (e.g., setting or timing), it might be argued that any differences in perceptions about 

the confederates who touched the subjects are due to gender differences. 

However, it is just as plausible to argue that differences in the acceptability of 

touching are due to different reactions to Bob and Carol, quite apart from reactions to Bob 

and Carol as representations of the levels of gender as categories. It may be that Bob is 

generally more interpersonally effective than Carol (more outgoing, for example), and 

subjects viewed him as more likely to touch and therefore were less taken aback by being 

touched by him. Of course, if there were notable differences in the two confederates, like 

interpersonal effectiveness, a researcher would try to control those differences. However, 

that supposes that the researcher is able to account for all the ways that two confederates 

might differ--a supposition that no researcher is likely to make. 

Similarly, the difference in drama shows and comedy shows might be made real by 

showing one example of each (say, Melrose Place and Gilligan's Island). Subjects could 

be assigned to watch one show or the other, and then complete a measure of mood, or 

anxiety level, or some other measure of a dependent variable, to determine whether or not 

differences exist in audience reactions to the two types of shows. Again, an effect of the 

treatment might be attributed to differences in the categories (drama or comedy) or in the 

specific cases used as instances of the categories (Melrose Place or Gilligan's Island). 

Differences in the shows may be due to the genre distinction, but they also may be due to 
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other noticed or unnoticed features of the two shows (e.g., the shows' correspondence 

with reality, pacing, or level of energy). As described here, the design suffers from 

confounding because it offers no basis for deciding whether differences are due to the 

characteristics of the categories, characteristics of the specific cases chosen to represent 

those categories, or a combination of the two (Jackson, 1992). 

A second threat is the concealed insufficiency of data. Jackson (1992) described 

two sources that may be responsible for concealing the insufficiency of data to make claims 

about categorical distinctions. First, multiple respondents react to the treatment 

comparison, and the treatment of them as independent observations may hide the fact that a 

single case is used to represent the category. Usually, the analysis of this type of design 

involves treating all observations as though they were independent assessments of the 

category, rather than realizing that they are in fact all related due to a common stimulus that 

is only one possible case chosen to represent the category. (If the category was represented 

by multiple examples, a researcher would certainly want to account for the fact that 

observations of a common case of the category are related.) To make inferences about the 

categories, claims will be made at the level of the categorical comparison (i.e., the unit of 

analysis should be the case, not the subjects; see Barcikowski, 1981). 

Additionally, the insufficiency of the data also can be concealed in factorial designs 

when cases are chosen to represent cells of the design. For example, to add age as an 

explanatory variable in the previous example of experimentally determining the 

consequences of touching by male and female confederates, a researcher might design an 

experiment that contrasts the acceptability of touching by one older male, one older female, 

one younger male, and one younger female. The design has improved the researcher's 

ability to make claims about the main effects tests of gender and age, because there are now 

two cases that represent each of those categories (although that still represents only two 

observations per category, which may be concealed by the fact that multiple subjects will 
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respond to each category). However, for simple main effects tests, or for interactions, the 

tests will still involve comparing single cases to represent a category. 

A solution to case-category confounding is to include multiple cases (or examples) 

as replications of each category. Although this does not change the fact that cases will vary 

unpredictably from their categories, it allows for estimation of case-to-case variability: The 

"individual differences" in cases becomes an estimable quantity in the analysis, and can be 

accounted for as an independent effect in the design (i.e., as a replications nested within 

treatments effect). In an experiment that now includes Bob, David, Frank, and George to 

represent males and Alice, Carol, Ellen, and Hazel to represent females, means of the 

categories male and female are compared, but the means of Bob, David, Frank, and George 

also can be compared to the category mean for males and the means of Alice, Carol, Ellen, 

and Hazel also can be compared to the category mean for femaleg, to estimate the within

categories variability. Likewise, in an experiment that now includes Melrose Place, 

Beverly Hills 90210, Dr. Quinn: Medicine Woman, and NYPD Blue as representatives of 

the category drama show and Gilligan's Island, Roseanne, Seinfeld, and Mlllplzy Brown 

as representatives of the category comedy shows, means of the categories drama and 

comedy are compared, but also the means of each case of drama show can be compared to 

the category mean of drama shows and the means of each case of comedy show can be 

compared to the category mean of comedy shows, to estimate the within-categories 

variability. As will become evident in the next chapter, the cases-within-category 

variability is similar to the subjects-within-treatment-groups variability as a source of 

random error in the design. 

This fact--that case-to-case variability becomes estimable in a replicated design--also 

is important to finding solutions for the concealed insufficiency of the data. Simply put. in 

an unreplicated design, there are no grounds for determining whether or not the comparison 

of two cases, as representatives of categories, is sufficient for saying that the categories 
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differ. However, when case-to-case as well as category-to-category variation can be 

compared, the reliability of those differences can be detennined, or the need for more 

evidence can be evaluated. It might be decided that the evidence based on several cases per 

category is sufficient when there is little case-to-case variability, or that it is insufficient 

when there is a large amount of case-to-case variability. 

Superfluous variation (Jackson, 1992; cf. Hunter, Hamilton, & Allen, 1989, on 

"incidental confounding" ) in the treatment effect occurs when features of the stimuli other 

than the features of interest are manipulated, as a consequence of manipulating the features 

of interest. It is superfluous because variation beyond that attributable to the treatment is 

introduced with the manipulation (Jackson, 1992). An individual confederate's enactments 

of immediacy may contain other variations. Being more immediate may cause a selected 

confederate to be more anxious, tense, or uncomfortable in the interaction. On the other 

hand, being nonimmediate may lead the same confederate to be more relaxed or 

comfortable. Conclusions based on this confederate's enactments of immediate and 

nonimmediate behaviors are confounded with idiosyncratic differences in comfort with 

being immediate or nonimmediate. A conclusion about reactions to immediacy may be 

attributed to the differences in immediacy, when it may be that the unintentionally 

manipulated elements that reflect nervousness are the true cause (or at least part of the 

cause) of group-to-group differences. Unless surplus variation can be dismissed 

unequivocally as a source of variability in outcome measures, it is a strong rival explanation 

for differences from one treatment level to another (Jackson, 1993). 

Gestalt effects, the "effects of a manipulated element on a surrounding 'fixed' 

context" (Jackson, 1992, p. 43), also threaten conclusions about treatment effects. 

Although many experiments use a controlled template to control confounding associated 

with materials, the nature of the materials opens the possibility for the apparently fixed 

portions of the stimulus to change in meaning as a result of the insertion of the varied 
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elements. For example, when a persuasive speech is varied through the insertion of 

statistical versus anecdotal material, the variation in form of evidence may also give rise to 

more global variation in stylistic consistency or other attributes. 

Finally, unexamined variability in treatment effects threatens conclusions about 

treatment effects whenever a single instance is used to estimate an effect that might vary 

from instance to instance. Consider the example of the confederate who enacts both levels 

of an immediacy variable (by being immediate with some subjects and nonimmediate with 

others), in order to determine the effects of immediacy on attraction to a speaker. The 

researchers may have hypothesized, for example, that a speaker who is immediate with 

targets will be more attractive than speakers who are nonimmediate. But immediacy may 

be more or less effective due to idiosyncratic differences among speakers (that is, 

immediacy may work better for some speakers than for others). A variety of incidental 

confounds could contribute to the dispersion of immediacy effects: One speaker may be 

more comfortable than average while being immediate, another may be highly attractive, 

and another may be generally unpleasant.3 Thus, the effect of immediacy should not be 

thought of as a single effect, but as a distribution of effects that can be described in terms of 

a mean and variance. To think of an average effect of immediacy becomes a useful way to 

characterize its impact on affinity toward a speaker, but average effect implies variability, 

and variability itself is concealed when a single case is examined. Without assuming or 

demonstrating that treatment effects remain constant from instance to instance, attempts to 

generalize a conclusion to unexamined stimuli is unjustified when that judgment is based on 

one stimulus, and when there are substantive grounds for expecting variability (see 

Cronbach, GIeser, Nanda, & Rajaratnam, 1972). 

Experiments that include unreplicated materials in unmatched or matched designs 

(e.g., as either cases in categorical comparisons or as templates for treatment comparisons) 

can be afflicted with threats to validity. Replications often are needed unless: (1) the stimuli 
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can be given a complete theoretical description on a finite and exhaustive set of features, (2) 

the stimuli or elements of the stimuli are completely interchangeable with other elements 

that can represent the same contrast, and (3) features of the stimuli can be changed without 

changing other features of the stimuli (Jackson et aI., 1989). In many research domains 

within the social and behavioral sciences these assumptions are indefensible. Conclusions 

based may be judged invalid due to case-category confounding, concealed insufficiency of 

the data, superfluous variation, gestalt effects, or unexamined variability in the treatment 

effect. Replications offer a basis for disentangling unwanted variance from treatment 

effects of interest. The third and fourth research questions explore the nature and 

recognition of threats in actual research studies: 

RQ3: What threats to validity are present in studies in communication and social 

psychology that fail to replicate? 

RQ4: Do authors of studies explicitly recognize the role of replications in their 

studies? 

Method 

The purpose of Study 1 is to determine current research practices by reviewing 

literature in communication and psychology to detemline the incidence of rival hypotheses 

in nonreplicated categorical and treatment comparison designs, as well as how commonly 

replications are used in research situations of the type that call for replications. This review 

extends prior theoretical work by investigating actual practices in the research literature. 

Journals to Be Surveyed 

This review focused on four journals that were thought to contain experiments that 

nlight use experimental materials as stimuli. The 1991 and 1992 volumes of 4 social 

science journals were reviewed: three conununication journals (Huma1l Commu1licatioll 
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Research, Communication Monographs, and ]oumal of Communication) and one journal 

from social psychology (Jou17lal of Experimental Social Psychology). 

Coding 

The journals were searched for studies that used materials of some kind (e.g., 

messages, confederates, or scenarios) that could possibly be the source ofthreats to the 

validity of claims of the study. Coding involved locating the experimental studies within 

each journal, and classifying the study as to need for replication (yes/no). This decision 

was based on the presence or absence of plausible rival hypotheses due to experimental 

materials (e.g., confederates, messages, etc.). Misclassification could occur, of course, if 

(1) rival hypotheses were unnoticed or (2) a failure to replicate did not in fact result in a 

serious rival hypothesis. The first sort of misclassification is innocuous, because nothing 

in the analysis below hinges on finding every threat to validity. The second sort of 

misclassification can be detected by inspecting the detailed critique of any study and 

evaluating the plausibility of rival hypotheses identified in the critique.4 

From those studies that are located that have need for replication, a further coding 

into replications included/replications not included serves as a basis for a discussion of 

threats to validity in actual research studies. The replications included category serves as a 

basis for a discussion of how replications are being used in studies. (Those studies also 

will be used as a basis for Study 2.) Finally, studies were examined for evidence that the 

need for the use of replications is being noted by authors. Justifications for replicating, 

qualifications of generalizations, and other similar material was noted whenever present. 

Findings 

The findings of Study 1 are summarized here, and given in detail in Appendix A and 

Appendix B. The following sections summarize: (1) the frequency of replicated studies, (2) 

the threats to validity present in studies that fail to replicate, (3) the use of replications in 
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experiments, and (4) ways in which authors of studies recognize the role of replications in 

their studies. 

Prevalence of Replications Factors 

From the 1991 and 1992 vol urnes of four journals, 213 articles served as the basis 

for this investigation. For Communication Monographs, a total of 34 articles was 

published over the two-year period. Of those, 4 needed replications but did not have them. 

Additionally, 6 articles had replications. For Human Communication Research, 45 articles 

were published, 4 needed replications but did not have them, and 8 had replications.5 In 

Joumal of Commull icatioll , 78 articles were published (only 3 were experiments), and 1 

study had replications. Finally, in Joumal of Experimental Social Psychology, 56 articles 

were published, 5 needed replications but did not have them, and 28 had replications. 

Table 3.1 presents the studies that needed replications, but did not include them; also 

shown is what form of stimulus needed to be replicated. Table 3.2 presents the studies that 

have replications, and what was replicated. 

There are a large number of studies that are included as having or needing 

replications, considering that only experiments would qualify for the categories of needing 

or having replications. All other types of articles (e.g., conceptual, theoretical, survey, or 

rhetorical) were coded into the "replications not needed" category. 

Threats to Validity ill Un replicated Designs 

Across the four journals for two years, 13 studies were located that needed to have 

replications, but failed to include them. These studies needed replication of messages 

(e.g., speeches or movies), confederates, resources, candidates, and situations. In 

unmatched designs, or categorical comparisons, four examples of case-category 

confounding were identified. Concealed insufficiency of the data was found in 3 studies. 

In matched designs, or treatment comparisons, six examples of superfluous variation, two 

examples of gestalt effects, and 14 examples of unexamined variability were identified as 



Table 3.1 
S/Ildil's Tha/ Necd Replica/iolls BII/ Do No/ f!lll'{' Theil/ 

Study Variable 

I. I3uller. LePoire. Aune. & Eloy (1992) Speech Rate 

Speaker I3enefit 

') I3urgoon. I3irk. & Hall ( 1(91) Level of Aggression 

3. Chen. Reardon. Rea. & Moore ( 1(92) Involvement 

Warning 

Distraction 

Message Strength 

Materials 

Confederate 

Message 

Message 

Message 

Message 

Message 

Message 

Threats 

Superllllolls Variation 

Unexamined Variability 

Unexamined Variability 

Unexamined Variability 

Unexamined Variability 

Unexamined Variability 

Unexamined Variability 

Unexamined Variability 

(table cOfllinlles) 

*'" o 



4. Giks. IlcnwoOlL Coupland. Ilarriman. 

& Coupland (I<)<J2) Accent 

5. Gleicher & Pelty ( 11)1)2) 

0. I Ioffner & Cantor ( I 1)C) I) 

Speech Rate 

A I'e / \c-

Rekvant/l lTelevant 

rear 

Prog.ram Versioll 

Threat Forewaming 

ellll kderate 

Conkderate 

C<lnktlerate 

Messag.e 

Radio Broadcast 

Radio Broadcast 

Movie 

Int rotltlct ion 

Happy Outcollle I nformat ion I nt rodtlct ion 

Superfluous Variation 

Superfluous Variation 

Superl1uous Variat ion 

lJ ncxamined Variahility 

Case-Category Confounding 

Concealed Insufficiency 

Uncxamined Variahility 

Gestalt Effects 

Uncxamined Variability 

Uncxamined Variability 

Unexamined Variability 

(tah/e ("olltill1t1's) 

~ 



7. Lord. Desforges, Ramsey, Trel.Za. 

& Lepper ( I <)C) I ) Category Typicality 

X. Miller. Cook. Tsang. 

& Morgan (j<)l)2) Study 2 Disclosure 

Argulllent Strength 

l). Moreland & Beach (1992) Exposure 

10. Prau. Van Bockern. & Kang ( 19 l)2) Inoculation 

C\mrcderate 

Situations 

Newspaper Article 

Conrcderate 

Message 

Case-Category Confounding 

Concealed Insufficiency 

Unexamined Variahility 

Gestalt Effects 

Case-Category Confounding 

Concealeu I nsu flieiency 

Case-Category Confounuing 

or lInexamineu Variahilitya 

(tahlc continucs) 

~ 
I,,) 



I I. Segrin &. Di liard ( I I)!) I ) OutcOI11e Con federate Unexamined Variability 

12. Trost, Maass, &. Kenrick ( I !)!)2) l'vlinnrity/l'Vbjority Inlluence Message Superfluous Variat ion 

Relevance Message Superfluous Variation 

U. Wilson &. Weiss (I!JI)I) TYPL' of Explanation MoviL'lFxplanations llnexalllined Variability 

a It is not clear frolll Pfau, van Bockerll. and Kang's report if the replications are matched or unI11atched across lewis of the 

explanatory variahle "inoculation," thus the alllbiguity in classifying the threat to validity. 

~ 
VJ 



Tahle 3.2 
Sflldies 71ll1f 1/(/\'(' /?l'{Jlicafi()I1S 

Study 

Replications llnmatciH.'d 

I. lIawkins. Pingrec. Fillpatrick. Thompson. 

& Bauman ( I <)() I ) 

'1 White ( I ()() I) Study I & 2 

Replications Matched 

I. Berger & DiBatista ( 19()2) 

'1 Bergcr & Jordan ( 19(2) 

3. Bettencourt. Brewcr. 

Croak. & Millcr (1992) Study 2 

4. Burroughs & Drew ( 1991 ) ExpeL 

Burroughs & Drew (1991) ExpeL 2 

Burroughs & Drcw ( 1991 ) ExpeL 3 

Design 

Coupll' TYPL' (with Couple Replications nested within Couple Type) 

Internal/ExtLTnal x RL'ason/Cause 

(with SentL'nce Replications nested within cells) 

Gender x Timing of Information x (ioal Replications 

Gendcr x Knowledge Source x Cioal Replications 

Rcwan.I Structure x Scenario Replications 

Rules x Setting Replications 

Distracter Typicality x Setting Replications 

Behavior Typicality x Situation Replications 

(tahle C()lltilllll'S) 

~ 
~ 



5. Cantor & Omdahl ( II)() I) 

(1. Christenscn ( 1(92) 

7. Clark & Tarahan ( I I)!) I) Study I 

X. Ell/.k & lIawkins ( I l)I)2) 

l). Fein & lIilton (1')<)2) 

10. Ciri Illes ( 1l)IJl ) 

II. Grove & Wcrklllan ( Jl)l) I) 

12. lIoneyeutt. Cantrill & Allcn ( II)l)2) Study 4 

1.1. Johnston & Ikwstllne (11)1)2) 

14. Karau & Kelly ( 1l)1)2) 

15. Liherlllan & Chaiken ( 19 lJl ) 

16. McGill (19 IJl) Expcriment I & 2 

Program Version x Life Threatcning Evcnt Rcplications 

Lahelin~ x Music Type Replications 

Relation-;hip Type x Emotion x Confedcratc Replications 

1\ I'riori Decision x ;\ l'osll'I"iori Characterization x Story Replications 

Candidate Party x Suhject Parly x Information Rekvancc 

x Vi~nL'lle Repl icat ions 

('hannL'1 Redundancy x Prohe x News Story Replications 

Ahk-hodieness x ('onfederatc Replications 

Reialionallk-escalalion ~'I()P x Story Replications 

I'allern of' J)i~confirl1ling Inforlllalion x Behavioral Information Replications 

Sex COlllposition x Timc x Task Replications 

(wilh Ciroups nested wilhin cells) 

Issuc x Thought-Vallie Conflict x Distraction-Valuc Connict 

x Topic Replications 

Condition x Story Replications 

(1(( hll' col/I iI/ill' ,\) 

+"
VI 



17. Mil !cr, Cook, Tsang, 

&. Morgan (ftJ92) Study 

Miller, Cook, Tsang, 

&. Morl,!an (I <)l)2) Study -' 

I X. Read &. Cesa ( 11)1) I) Study I. 2, &. -' 

I I). Schaller ( fI)I)2) 

20. Skitka &. Tetlm'k (11)1)2) Expel'. 1&.2 

21. Sparks (1<)1)1) 

'11 Spranca, Minsk, &. Baron (1 1)1)1) 

Expel'. 1&.2 

2-'. Tesscr &. Cornell (11)<)1) Study 2 &.-' 

24. Thompson ( I <)<) I ) 

Disclosure x (iender of Respondent x Scenario Replications 

Disclosure :0( (JemieI' or Respondent x Scenario Replications 

f::.;pi;lIlatilln x R.:mindinl,! x Story Replications 

f)ata ... L'\ Sill' >.: Inforlllal ion x DOlllain Repl icat ions 

Lllclls x Control Y Need x Efriciency x Scarcity x Resource 

DOlllain Replication ... (X Tarl,!L'I Sexual Orientation at one level or 

Resource Domain Replications) 

Gender x Movie Repl icat ions 

Ollli ... sion/Collllllission x Outcollle x Case Replicat ions 

Self I:vaillation Maintenance x Dissonance x Topic Replications 

Information Exchange x Task Replications 

((ahle continul's) 
~ 
Q\ 



2:1. Wilson, Cmz, & Kang (1992) 

2(). Young, Thomsen, Bor~ida. Sullivan. 

& Aldrich (I<)()I) 

Mixed Designs 

I. Arkes. Boehm. & Xu ( I ()() I) 

") Arlllstrong, Biorsky, & Mares (II)()I) 

3. Burgoon, Walther & Baes\cr (1!)t)2) 

..t. Erhn ( I <)() I ) 

:1. Garza & Santos ( 1<)<) t ) 

Construct Di fferent iation x Pcrspective x Intimacy x Situation Replications 

Priming x Level of Issue Relev;lI1t Experience x Reason 

Valence x Reason Type x Scenario Replication 

Time Lag x Need for Cognition x RepL'lition x Name Fame x Session 

(wit h Sentence Repl iGlt ions Ilested within Name Fame) 

Progralll ('ontent x Timing 

(wit II Program Rep I icat ions nested with Program Content) 

Touch x Reward Value x Suhject (iender x Confederate Gender 

(with Confederate Replicatiolls ne<.,ted within Confederate Gender) 

Mood x Trait Valence x Applicahility (with Trait Replications nested 

within Trait Valence) 

Ethnicity x Gender x Peedhack x Ingroup/olltgroup Ratio 

(with Confederate Replicatiolls nested) 

(tah/e continll(,s) 

~ 
-..t 



(). Iiouston. Sherman. & Baker ( I <)l) I) Study 

7. Leichty & Applegate { I ()91 ) 

X. Mackie. Allison. Worth. & Asuncion (1l)()2) 

(). McCornack. Levine. Solowc/uk. Torres. 

& Camphell ( IlJ(2) 

10. MullL'n. Dovido. Johnson. & Copper (1<)()2) 

I I. Pratto & Bargh ( I (J<) I) 

Type or Description x Category Replications 

(with Trait Replications nested within Category Replications) 

Speaker Power x Request Magnitude x Familiarity 

x Construct Dirrcrentiation (with Situation Replications nested 

within Speaker PoWer x Request Magnitude x Fallliliarity cclls) 

( lutcoille >< Tar).!ct (iroup 

(with 2 (iroup replication" nested within targ.l'I g.I"OUp) 

Messag.c I :orm X Scenc Replication 

(with ExalllplL' Rcplication..; ne..;ll'd \vithin cclls) 

Choice x Subjcct (iroup x Target (iroup 

{with Group Rcplications ncsted within Targl'l (iroup) 

Target Sex x Behavior Type x Attentional Load 

(with Trait Replications ncstcd within Behavior Type) 

(Iahie cOlllilllfl'S) 
~ 
00 



12. Stangor & Duan ( Il)l) I ) Exp~r. I & 2 

13. Tourang~all, Rasinski, & IY;\ntlratle ( 1991 ) 

I·~. Wilder & Shapiro (f<)'JI) Exper. I. 2, & 3 

15. Y/erhyt & Ley~ns ( IIJ') I ) 

NUlllh~r of (iroups x NUlllh~r of Behaviors x Itelll Typc 

(with B~havior R~plicati()ns partially nested within 

NlImher of Behaviors x Itelll Type) 

R~sp(lns~ Task x (iroup x Target Itelll x Pri Illing x Issuc Replications 

(with It~1l1 Replicat ions n~stl'd wit hin Issue Repl icat ions) 

Condition >< Trait Dill1ensions (with Behavioral D~seripti()n Replications 

n~st~d within Tr;lit ()inl~n~i()ns) 

Rok x Vaknee (Trait Li~t Replications n~st~d within Valence) 

+
'-D 



sources of rival hypotheses in unreplicated designs. 

Studies With Replications 

50 

As shown in Table 3.2, many studies included replications (n = 43). Studies were 

classified as either (a) unmatched and replicated (1/ = 2), (b) matched and replicated (1/ = 

26), or (c) mixed (e.g., replications matched across levels of one explanatory factor and 

unmatched across levels of another explanatory factor; 1/ = 15). These descriptions are 

summarized in Table 3.2. (Analytic problems associated with replication factors will be 

reserved for discussion in Chapter 3.) 

Recognition of the Needfor Replications 

Many researchers explicitly argued that using replications enabled them to deflect 

questions about generalizability or questions of confounding. Of the 13 studies that needed 

replications but did not include them, the authors of four studies offered explicit 

acknowledgment that replications were needed (Giles et al., 1992; Hoffner & Cantor, 

1992; Miller et aI., 1992, Study 2; Wilson & Weiss, 1991 ).6 Of the 43 studies that 

included replications, 13 gave reasons for including replications (Armstrong et aI.. 1991; 

Berger & DiBatista, 1992; Christensen, 1991; Clark & Taraban, 1991; Honeycutt et aI., 

1992; Karau & Kelly, 1992; McCornack et aI., 1992; Mullen et aI., 1992; Schaller, 1992; 

Skitka & Tetlock, 1992; Sparks, 1991; Wilson et aI., 1992; Young et aI., 1991).7 

Discllssion 

Across many domains, the need br replications is apparent. Many studies 

identified here needed replications, and of those a large proportion included replications of 

their materials. Among those studies, replications were included more often than not. 

Researchers, by using replications and by explicitly calling attention to that fact in their 

research reports, make it apparent that the res(arch community often shares the belief that 

stimuli can be a source of unintended variance in a treatment effect, and that replications are 

needed to control confounds and to increase generalizability. However, this belief is 
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obviously not universally held, given that other studies needed replications but did not 

include them. Continued effort is necessary to point out the importance of considering 

materials when designing studies, particularly for those studies that might need 

replications. These conclusions are explored in more depth in the following sections. 

Rival Hypotheses in Un replicated Designs 

As noted earlier, the point of incorporating replications is to avoid threats to the 

validity of conclusions and to increase generalizability (Jackson & Jacobs, 1983; 

Fontenelle, Phillips, & Lane, 1985; Kay & Richter, 1979; O'Keefe, 1991-b; Santa, Miller, 

& Shaw, 1979). In an unreplicated study, conclusions may be threatened due to 

idiosyncratic characteristics of the stimuli chosen to represent levels of the explanatory 

factor. 

One example that illustrates several threats to validity is the unreplicated experiment 

reported by Gleicher and Petty (1992). They examined the role of fear in processing 

persuasive messages. They used one radio broadcast (crime on the Ohio State campus) that 

was relevant to their persuasive message and one radio broadcast (illness afflicting Ohio 

State students) that was irrelevant to the persuasive message. The two radio broadcasts 

represented levels of the relevant/irrelevant classification. In the experiment, subjects 

heard one broadcast before reading a persuasive message about a crime prevention program 

that would increase tuition by $100 each semester. The radio broadcasts were crossed with 

a fear variable (low or moderate), manipulated by indicating that the problem (crime or 

illness) was a serious problem or was not likely to happen. Subjects heard one radio 

broadcast (representing one cell of the four cell design) and then read a persuasive message 

on crime prevention that manipulated a strong/weak argument variable by having either five 

specious arguments or five strong arguments, and a clear/unclear expectation of efficacy 

variable by attributing statements from the author that "the program is highly likely to 

successfully reduce crime" or that "success is questionable." On the basis of the results of 
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their study, the researchers claimed that in a low fear condition, subjects are more likely to 

be influenced by the strength of arguments, and in a moderate fear condition, subjects are 

more likely to be influenced by the expectation of efficacy. 

There are several plausible threats to validity in this study. For example, unwanted 

variance in Gleicher and Petty's (1992) study could come about in at least two places: (1) in 

the relationship between the radio broadcasts and the relevance manipulation, and (2) in the 

relationship between the persuasive message as a template and manipulations of argument 

strength as treatment segments.8 

First, the use of a single radio broadcast to represent each of the levels of relevance 

confounds the categories (relevant and irrelevant) with the cases (the two broadcasts). In a 

case like this one, what substantive rival hypotheses are invited by the case-category 

confounding? One possibility is that the irrelevant broadcast is not so "irrelevant" as 

competing or "diffusing." Students hearing the "illness" broadcast might be less interested 

in the Crimewatch program because they have a competing concern for something else 

(illness) or because hearing about two separate threats diffuses their interest in either one. 

While one would still want to conclude that those hearing the broadcast about crime (the 

"relevant" broadcast are more likely to accept the proposal" one would be poorly positioned 

to attribute this to the arousal of relevant or irrelevant fear. 

Second, the use of a controlled template message and careful development of 

treatment segments may seem to protect the claims about argument strength and efficacy 

from rival hypotheses based on confounding, but this is not in fact the case. In particular, 

the Gleicher and Petty study is vulnerable to a special class of gestalt effects described by 

Crano as "the madras effect," a bleeding of one manipulation into another. Compare the 

passages below for weak and strong arguments respectively: 

Campus buses run infrequently at night, and require students to wait alone 

at the bus-stop for a long time. Members of the crime-watch staff would 



wait at all the bus-stops, so that students waiting for buses will have 

someone to talk to while they wait. 
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Campus buses run infrequently at night, and require students to wait alone 

at the bus-stop for a long time. Members of the crime watch staff would 

patrol bus-stops to make them safer for patrons at night. (Gleicher & Petty, 

1992, pp. 92-93) 

Based on differences in the means of groups defined by the argument strength variable, the 

authors claimed that those students who read strong arguments had more favorable attitudes 

toward the Crimewatch program than those students who read weak arguments and that a 

interaction of argument quality and efficacy showed that this occured in the unclear 

expectation (or low efficacy) condition. The efficacy manipulation should provide for a 

strong argumentlhigh efficacy condition, a weak argumentlhigh efficacy condition, a strong 

argumentllow efficacy condition, and a weak argumentllow efficacy condition. But notice 

that the nature of the weak argument treatment segments may negate the high efficacy 

condition by giving the audience its own basis for evaluating the program's ability to 

deliver its objectives. With the weak argument, the strength of the efficacy manipulation 

may be lessened: Saying that students will have someone to talk to may cast doubts on a 

speaker who says the program will have a high likelihood of success. The strong 

arguments could reinforce the speaker's claim of efficacy, causing that manipulation to be 

stronger. Evidence for this rival hypothesis might be an interaction effect involving 

argument quality and expectation of efficacy (which in fact occurred, along with a three

way interaction involving those variables and fear). Introducing strong or weak arguments 

may very well influence the effect of efficacy or a large number of other noticed or 

unnoticed variables, thus creating a gestalt effect. 

An additional problem in occured in Gleicher and Petty (1992), as well as a number 

of other studies (e.g., Lord et aI., 1991; Moreland & Beach, 1992). This problem, 
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concealed insufficiency, happens when a single case is chosen to represent a category (an 

unreplicated and unmatched design), that fact can be obscured by attending to the number 

of subjects or other design features (e.g., factorialization) rather than the number of stimuli. 

Concealed insufficiency threatens conclusions in the same way that case-category 

confounding does, when there are too few instances to determine whether differences that 

might be attributed to the category in fact are attributable to the properties of the cases. 

There are two situations in which concealed insufficiency might be manifest: either by 

attending to the number of subjects rather than the number of stimuli (which may give the 

appearance of multiple independent observations), or as a result of stimuli being nested 

within cells created by crossing two or more explanatory variables (which may give the 

appearance of multiple stimuli representing a category). In the Gleicher and Petty study, it 

is apparent that the researchers had in mind conclusions that generalized across stimuli, but 

the number of stimuli in each treatment level (i.e., 1 per level) provides an inadequate basis 

for a general conclusion. However, because the study had multiple subjects, the 

appearance of multiplicity may mask that fact (there were 367 subjects in the study by 

Gleicher & Petty, 1992). It is more common for researchers to think of generalization in 

terms of subjects than in terms of stimuli (Kay & Richter, 1977), and focusing on the 

number of subjects can lead to the faulty conclusion that a large number of independent 

observations have been made. Concealed insufficiency often is a problem when a 

researcher wants to make a claim that is general to the categories wpjch are represented by 

the stimuli. 

Complications 

From this review, it is apparent that many studies needed to include replications, 

and that a substantial portion of those studies did include replications. Investigating the 

claims of a study and the evidence provided for those claims is an important step toward 

evaluating the internal and external validity of a study. The problems of unreplicated 
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designs apparently are noticed by a number of researchers who have begun to design 

multiple comparisons into their studies. A variety of stimuli are being replicated, indicating 

that researchers from a broad range of research settings accept that the materials they use in 

their research are a source of variability in treatment effects. 

But at times it may be unclear what role a researcher is assigning a factor, and 

therefore judgments about what kind of evidence is needed to support claims in the study 

become tenuous. For example, Cantor and Omdahl (1991) used two "life threatening 

events" (fire and drowning) as replications to test the influence of dramatic portrayals of 

events as either threatening or benign on several dependent measures. The replications 

factor was matched across levels of the explanatory factor (program version). The 

threatening fire tape was a scene taken from Little HOllse 011 the Prairie in which a school 

catches fire. The benign fire scene was taken from My Side o/the MOllntain and depicted a 

boy and a man singing by a campfire. The threatening water scene was taken from Jaws 2 

and showed a boy falling off a boat and going under water as though drowning (no 

sharks). The benign water scene also was taken from Jaws 2 and showed a beach scene 

with people laughing and playing. After watching one of the film clips, subjects completed 

a variety of measures of liking and fear of water and fire related activities. Replications 

were important to assess whether or not results would vary due to a particular type of life 

threatening event. A significant interaction of the treatment and replications demonstrated 

that had they not replicated, their conclusions would be threatened by unexamined 

variability in the treatment effect. 

There are at least two ways to look at this study. We could think of specific 

instances of threats involving fire and water as replications of the category "life threatening 

events." Fire and water dangers then might be sampled from some larger list of possible 

life threatening events (e.g., specific instances involving fire, water, tornado, hurricane, 

car accident, and so on). We then would want to think of "life threatening events" as a 
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replications factor. Then labeling of the two scenarios as "fire" and "water" is only a 

convenience, not a description of the levels of the explanatory factor. However, it may be 

that fire and water are theoretically interesting levels of the variable, and therefore levels of 

an explanatory factor. If so, then more representations of each type of event need to be 

included in the study (i.e., there needs to be an additional factor nested within the life 

threatening events factor). So, Cantor and Omdahl's (1991) study can be thought of as 

either (a) a replicated matched design (with replications crossed with the explanatory factor) 

or (b) an unreplicated unmatched design (with two explanatory factors crossed with one 

another). 

A reasonable question is, on what grounds should the choice between these two 

alternatives be made? Making a principled decision about the need for replications in 

Cantor and Omdahl's (1991) study requires an understanding of their purpose in designing 

the experiment and the types of claims that they make (or hope to make). The main 

treatment variable in Cantor and Omdahl's study is whether or not the film portrays an 

event as threatening or benign. Their claims were that children who see life threatening 

events on television, compared to children who see neutral scenes, will (1) experience more 

fear and more intense emotion; (2) report the event to be likely and the consequences to be 

severe; (3) report greater worry about the threat; and (4) report decreased liking for 

activities involving the threatening element. Notice that the claims have a sense of being 

averaged across the types of threat rather than being specific to one threat or another. 

Cantor and Omdahl's interest appears to be in the effects of threatening vs. benign scenes 

in films, without regard to what type of threat is portrayed. This clearly leads us to 

conclude that fire and water are two exemplars of events that might be portrayed as life 

threatening or benign and therefore are levels of a replications factor. 

One the other hand, Cantor and Omdahl (1991) qualify their conclusions (later in 

the discussion) about effects that were found for either the water or the fire scenario. 
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This casts doubts on the conclusion that fire and water are levels of the replications factor 

"events." Rather, it seems that (by drawing conclusions at each level of the factor) Cantor 

and Omdahl have in mind that fire and water represent a theoretically meaningful distinction 

worthy of different interpretations. Altering our thinking this way leads to the conclusion 

that fire and water are levels of the explanatory factor "events" and that multiple examples 

of fire scenes and multiple examples of water scenes are necessary to substantiate claims 

about the two categories of events.9 

Given this analysis, what should be concluded about Cantor and Omdahl's (1991) 

claims? We can take to task each set of claims. For the more general claims (e.g., that 

children who view scenes of life threatening events will be more likely to experience fear 

and intense emotion than children who view benign scenes), Cantor and Omdahl can be 

faulted for not treating the "replications factor" (event) as a random effect (i.e., not taking 

into account the variability from event to event, as will become clear in the next chapter). 

For the specific claims (about fire-relevant or water-relevant effects), it can be argued that 

one example of a threatening fire scene and one example of a threatening water scene is an 

insufficient basis on which to decide whether there are different reactions to fire and water 

scenes. 

Conclusion 

When stimuli serve as a vehicle for a manipulation, it is possible that the effect of 

the manipulation is described best as a distribution of effects. In many studies examined 

here, it was plausible that the effects of a treatment would vary from replication to 

replication. In unreplicated studies, some authors offered caveats to their findings, or tried 

to explain differences in findings through their materials. In at least four studies (Giles et 

aI., 1992; Hoffner & Cantor, 1992; Miller et aI., 1992, Study 2; Wilson & Weiss, 1991), 

authors noticed that unexamined variability might threaten their conclusions (although none 

corrected for that fact). It also is apparent from explicit references to confounding and 
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generalization, in many of the studies in which replications were used, that the authors are 

interested in the validity of their findings. Overall, it appears that where replications are not 

included, concerns about confounding and generalizability commonly arise and that 

replications are generally incorporated for the purpose of addressing those concerns. 

Generally, when concrete materials are used to instantiate treaments, the 

presumption should be in favor of replicating, even if the researcher can not easily think of 

rival hypotheses based on the stimulus selected for the study. If treatment effects may vary 

from replication to replication, there is no way to find that out in the absence of 

replications. The widespread use of replications in social research shows that many 

researchers are aware of the difficulties in making inferences based on a single instantiation 

of a treatment contrast or other comparison. Having replications helps to avoid confounds, 

and increase generalizability. 
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CHAPTER 3: STUDY 2: PITFALLS IN THE ANALYSIS OF DESIGNS 

WITH REPLICATIONS FACTORS 

The results of Study 1 showed that replications factors are quite common in 

communication and social psychological research, and that the typical reasons for including 

replications reflect a recognition that materials may be a source of uncontrolled variance in 

experimental outcomes. Study 2 concerns the statistical treatment of replications in 

communication and social psychological research. The study is a critical examination of the 

literature of communication and social psychological research, aimed at description of 

prevailing research practices and systematic evaluation of the consequences of those 

practices for statistical inference. To begin, this chapter contains a brief review of analytic 

options for studies that incorporate replications and of three "pitfalls" inherent in some 

analytic choices. 

Options in the Analysis of Replications 

Within the analysis of variance framework, there are a variety of ways that 

replications can be handled. Burgoon et al. (1991) discussed three options for the analysis 

of experiments with replications: treating the replications factor as fixed, treating the 

replications factor as random, or "counterbalancing" the replications (by which they 

apparently meant matching replications across treatments but otherwise ignoring them). 

Bonge, Schuldt, and Harper (1992) explored the same three options with "experimenters" 

as a replication factor. Although the first two options have been discussed much more 

thoroughly in the literature, the third is described by Slater and Rouner (1992) as "standard 

practice" in message effects research. 

The distinction between fixed and random factors is often ignored or misunderstood 

by social scientists. Jackson and Brashers (1994-b) offered three tests one can use to 

determine if a factor should be treated as fixed or random. First, they argued, a factor 

should be treated as random when its specific levels are arbitrary or substitutable (also see 
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Shavelson & Webb, 1991, especially pages 11-12). That is, when a level of a factor can 

easily be replaced by another level without changing the research question, the factor is 

random. For example, consider an experiment with five confederates (say, Alice, Bob, 

Carol, Dave, and Edward), each enacting high immediacy behaviors in one condition and 

low immediacy behaviors in another (so that there is a confederates factor crossed with an 

immediacy factor). The choice of confederates is generally a matter of convenience (based 

on availability) or practicality (based on their ability to perform the manipulation), but any 

of the five confederates could easily be replaced by another confederate who is both 

available and able to enact high and low immediacy behaviors. 

Second, a factor should be treated as random if the conclusion drawn from the 

study involves generalization to examined and unexamined levels, and as fixed if the 

conclusion is restricted to the examined levels of the factor. In this hypothetical study, 

conclusions drawn about the effect of immediacy most likely will involve generalizations 

about any individual who engages in high or low immediacy, not just Alice, Bob, Carol, 

Dave, and Edward. It would be theoretically uninteresting and unimportant to make claims 

about the five confederates used in a particular study. 

Finally, a factor should be treated as random if conclusions drawn at a single level 

of the factor would be considered uninteresting, or as fixed if meaningful conclusions can 

be drawn at each level of the factor. In a standard factorial design, with both factors fixed, 

the effect of one factor (say, use of evidence) can be discussed meaningfully at each level 

of the other factor (e.g., high and low credibility). The same is not true when a factor is 

random. In the experimental study of immediacy, little is gained by knowing the effect of 

immediacy for Alice, and the effect of immediacy for Bob, and the effect of immediacy for 

Carol, and so on. Rather, the interest is in the average effect across the five confederates as 

an estimator of the mean of the population distribution of effects. 
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The question of whether to treat replications as fixed or random turns on what 

function replications serve in an experiment. By the three tests described above, they 

nonnally should be treated as random: They are usually substitutable, they do not exhaust 

the conditions to which the researcher wants to generalize, and individual replications do 

not generally define conditions that are scientifically interesting. 

Conceptualization of Treatment Effects as Variable 

The use of replications suggests that researchers understand a treatment effect as 

potentially variable due to incidental features of the stimuli. It may be appropriate to think 

of the effect not as a single value, but as a distribution of values, with a mean and 

variability. When a treatment must be instantiated in materials, we might imagine that each 

template to which the treatment might be applied has an intrinsic level of susceptibility to 

the treatment that mayor may not vary from template to template. To this potentially 

varying susceptibility, "incidental confounding" in the treatment segments may add another 

source of random variation in the size or direction of an effect. For example, recall from 

Chapter 2 that the causal variable immediacy may be more or less effective due to 

idiosyncratic differences among confederates (that is, a variety of incidental confounds 

could contribute to the dispersion of immediacy effects: One confederate may be more 

comfortable than average while being immediate, another may be highly attractive, and 

another may be generally unpleasant, etc.). Variability in the treatment effect from 

replication to replication may be due to differential susceptibility, incidental confounds, or 

both. 

We may wish to model the situation where treatment effects vary from instance to 

instance. Fonnally, it is possible for a treatment effect to be understood as a random 

variable Ll, taking on different values, 01, 02, ... , On for different objects (e.g., 

confederates) to which it might be applied. To describe such a treatment effect; what would 

be wanted is not some single value, but a description of a whole range of values, such as a 
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distribution with a mean ~ and a variance c;2(L1). A constant treatment effect would have 

every replication-specific effect OJ = ~ and a variance c;2(L1) = O. Any nonzero c;2(L1) 

would represent an effect that varied randomly from instance to instance (which may be 

represented empirically by a Treatment x Replication interaction). If the variance c;2(L1) is 

nonzero, even if the mean of that distribution is zero (so that the null hypothesis ~ = 0 is 

true), nearly all finite samples of replications will have an average treatment effect 3 that is 

nonzero. The null hypothesis 3 = 0 (that the average treatment effect across a sample of 

instances) will not be true even when the null hypothesis of interest ~ = 0 is true. (As will 

become apparent later, tIns fact leads to alpha inflation for studies that treat sampled 

materials as fixed effects.) 

Notice that the design decision to include mUltiple instances of a treatment contrast 

presupposes variability from replication to replication. When we think that treatment 

effects may vary from replication to replication, it is obviously necessary to adapt analysis 

decisions to account for that fact; by: (1) allowing for estimation of both the mean of the 

effect distribution and its variability and (2) accounting for the variance due to replications 

in tests of hypotheses and estimations of effects. In the analysis, this means treating the 

replications as a random factor. 

Selection of Analytic Strategy 

The view that replications nonnally should be treated as random is widely 

advocated, generally on some variation of the theme that analysis should be designed to 

permit generalization beyond stimuli chosen as representatives of a larger "population" of 

possible instances of the treatment contrast (Clark, 1973; Coleman, 1964, 1979; Crits

Christoph & Mintz, 1991; Jackson et aI., 1992; Maxwell & Bray, 1986; Richter & Seay, 

1987; Santa, Miller, & Shaw, 1979; Wickens & Keppel, 1983). Crits-Cristoph and Mintz 

(1991) argued that a factor should be treated as "random when it is sampled from a large 

population to which we wish to generalize our results, even though this sampling is often 
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opportunistic rather than strictly random" (p. 20). Fontenelle et al. (1985) noted that "in 

order to generalize the results of an experiment beyond the specific stimuli, it is necessary 

to consider variance due to stimulus sampling. This can be accomplished by treating 

stimuli as a random effect. ... " (p. 101). Jackson and Brashers (1994-a) reasoned that 

respondents are treated as random because they are a source of unpredictable variation in an 

experiment's outcome, and that "analogous reasoning applied to replications would suggest 

that replications be treated as random if they are recognized as a source of unsystematic 

variation in experimental outcomes and if they are replaceable in principle with other 

replications of like kind" (p. 359). Bonge et al. (1992) encouraged the use of a random 

"experimenter" factor "to increase generalizability and avoid failure to replicate" (p. 477). 

One purpose of the current study is to examine research practices in communication and 

social psychology, in a fashion parallel to the previous investigations of psychotherapy and 

applied psychology. The first research question to be addressed has to do with these 

practices: 

RQ 1: How are replications customarily analyzed in communication and social 

psychology? 

The importance of documenting research practices within these fields stems from widely

recognized problems associated with the analysis of designs involving replication factors. 

Clark (1973) identified a "language-as-fixed-effect fallacy" in psycholinguistics research: 

To include sampled replications in an experiment but treat them as fixed is, on his 

reasoning, an analytic mistake. Kenny and Judd (1986), though not addressing replicated 

designs specifically, showed another possible pitfall: Replications might be ignored or 

suppressed in the statistical analysis, leading to a form of nonindependence. Finally, 

numerous authors (e.g., Burgoon et al., 1991; Hunter et al., 1989) have pointed out that 
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when replications are treated as random, the statistical tests may lack power due to few 

degrees offreedom (or may lack validity due to the nonrandom sampling of replications). 

Theoretical discussions of each of these potential pitfalls wiII be reviewed and extended 

next. 

. Replications-as-Fixed Effect Fallacies 

In Study 1, it is apparent that the reasons researchers gave for including replications 

in experiments generally suggest that they should be treated as samples of other possible 

materials. Wickens and Keppel (1983) argued that treating replications as fixed or random 

can be an issue of generalization or an issue of confounding. Although factors with 

sampled levels should ordinarily be treated as random effects, many researchers in fact treat 

them as fixed. 

In analysis of an experiment, the decision about whether to treat the replications 

factor as fixed or random determines what sort of F ratio wiII be used to test effects of 

interest. The F ratio used to test treatment effects will ordinarily differ depending on 

whether replication factors are treated as fixed or random: For example, in an independent 

groups design with one treatment crossed with one replication factor, the test for the 

treatment effect will be either MStIMSwg, or MStlMStxr, depending on whether 

replications are considered fixed or random. 

The appropliate F ratio for testing an effect can be determined in any given case by 

examining the expected mean squares for each source of variance in the design, assuming 

either that the levels of each factor are fixed or sampled. For example, in a design where an 

explanatory factor is crossed with a replications factor, with t treatments, r replications, and 

s subjects per cell, expected mean squares for each effect in the design can be written as 

follows, considering replications to be random (see Vaughan & Corballis, 1969): 10 



E(MSr) = tscr2
r + cr2s(Tr) 

E(MSTxr)= Scr2Txr + cr2s(Tr) 

E(MSs(Tr)) = cr2s(Tr). 
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If replications are considered fixed, the expected mean squares are as follows: 

E(MST) = rs82
T + cr2s(TR) 

E(MSR) = ts82
R + cr2s(TR) 

E(MSTxR)= s82TXR + cr2s(TR) 

E(MSs(TR)) = cr2s(TR)' 

In either case, the F ratio for testing the treatment effect is constructed by finding two 

expected mean squares that are identical except for a term representing the effect of interest 

(in this case treatment). Notice that for the mixed model test, the presence of an interaction 

variance component in the treatment mean square makes the Treatment x Replication 

interaction an appropriate denominator, while for the fixed model test, the within-groups 

mean square would be the appropriate denominator. 1 1 

In the mixed model test, variability due to subjects and variability due to replications 

both are considered sources of error which need to be accounted for in order to get an 

estimate of the treatment effect. For the fixed model test, only variability due to subjects is 

considered to inflate the estimate of the treatment effect. If treatment effects may vary from 

replication to replication, the fixed model test is obviously inadequate because it uses a 

denominator that is too small, leading to an F ratio that is too large and which may be 

significant even when the null hypothesis is true at a rate greater than the nominal alpha 

level. When replications are an arbitrary sample of cases to which a treatment is applied we 

must assume that replications may add variability to the treatment effect. 

Because fixed model tests applied to mixed model situations in which the null 

hypothesis of interest is true at a rate greater than a preset alpha, it is important to establish 



66 

a basis for evaluating the consequences of treating replications as fixed effects. Several 

studies have offered analytical treatments of this issue. Forster and Dickinson (1976) 

demonstrated that, in designs where sampled replications are nested within treatment levels 

and treated as fixed, Type I error rates are likely to be highly inflated, dependent in part on 

the variability of the effect across the replications (also see Santa et aI., 1979, for a 

discussion of the nested design and the use of the quasi F). Zucker (1990) also concluded 

that nested replications treated as fixed effects lead to inflated Type I error rates. 

For designs in which replications are crossed with treatments, Jackson and 

Brashers (1994-a) demonstrated that the mixed model test produced the nominal Type I 

error rate. However, the fixed model test suffered from alpha-inflation related to three 

varying conditions. First, with a fixed study size (defined by number of replications and 

number of subjects), alpha inflation increased in the fixed model test with increased effect 

size variability. Second, with a fixed number of subjects, alpha inflation decreased in the 

fixed model test as the number of replications increased (or conversely, alpha inflation 

increases with fewer replications). Finally, with a fixed number of replications and a given 

effect size variance, alpha inflation in the fixed model test increased with the number of 

respondents. 

In summary, what is by now well known is that treating sampled replications as 

fixed can lead to inflated Type I error rates, with the seriousness of the alpha inflation 

dependent on the amount of random variability associated with the sampled materials. The 

practical impact of this problem on empirical research is as yet unknown. Research to date 

has focused on the potential for serious bias in fixed model tests conducted on sampled 

materials rather than estimation of the actual distortion occurring in realistic research 

applications. This study moves from abstract critique of the replications-as-fixed-effect 

fallacy to projection of the empirical consequences of treating sampled replications as fixed. 
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RQ2: How serious is the bias resulting from replications-as-fixed-effect fallacies 

in communication and social psychology? 

Problems of Nonindependence 

A second potential pitfall in the analysis of replicated experiments is 

nonindependence. Nonindependence occurs when observations are correlated is not taken 

into account, which can bias statistical tests (Kenny & Judd, 1986) or lead to "inefficient 

and/or inconsistent parameter estimates" (Goldstein & McDonald, 1988, p. 467). Why 

should nonindependence afflict replicated designs in particular? In a replicated design, 

where observations fall into groups defined by replication levels, the observations within 

one level are more related to one another than to observations taken within other levels. If 

the replication factor is ignored and all observations classified only with respect to other 

factors such as treatment factors, then the assumption that observations are independent 

may be violated, because observations correlated due to common stimuli would be treated 

analytically as though uncorrelated. When replications are ignored, all subjects in one level 

of the treatment are considered to be part of one group without regard to which replication 

they received, resulting in a hidden factor. 

Nonindependence among observations within groups gives rise to a form of 

correlation known as intraclass correlation. Hays (1981) defined the intraclass correlation 

as "a measure of homogeneity of observations within groups, relative to between groups" 

(p. 383) (also see Lahey, Downey, & Saal, 1983). The intraclass correlation coefficient 

for determining how "connected" scores are due to a common replication is based on a ratio 

composed of between-groups and within-groups variance with replications as the 

independent (between) factor: 

which can be estimated with: 

p = (MSb - MSw) / (MSb + MSw(r - 1)), 
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where the MSb is the mean square for the replications factor and the MSw is the mean 

square for subjects within levels of replication factor, and r is the number of replications. 

The mathematical basis for investigating nonindependence in a replicated treatments 

design is an examination of the expectations for the mean squares for each effect in a 

design. Consider a simple design with one treatment (Le., one explanatory factor). 

Replications can occur in such a design either nested within treatment levels or crossed with 

treatment levels. Ignoring the replication factor in such a case may create correlated 

observations within and/or between treatment levels, and the effects of that 

nonindependence are estimable if the replications-related variance can be measured or 

stipulated. 

According to Kenny and Judd (1986), the expectations for the mean squares are: 

E(MST) = cr2s(TP + (1/ - l)pw - npb] + llcr2T 

E(MSs(T» = cr2s(T)( 1 - Pw), 

with Pb representing the nonindependence in the scores between treatment levels and Pw 

representing the nonindependence in the scores within treatment levels. These mean 

squares can be used to determine bias due to nonindependence. 

Notice, if the nonindependence measured between groups (Pb) and within groups 

(Pw) both equal zero, the expectations for the mean squares will be equal to a normal 

E(MS) based on an assumption of independence (Kenny & Judd, 1986): 

E(MST) = cr2s(T) + ncr2T 

E(MSs(T» = cr2s(T). 

But if replications are nested within treatments, and subjects are randomly assigned to cells, 

Pb will be zero, and any value of Pw greater than zero will result in an inflation of the 

between-groups mean square, a deflation of the within-groups mean square, and an inflated 

Type I error rate. Barcikowski (1981) demonstrated this same point about 
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nonindependence for individuals used as the unit of analysis, when they are in fact related 

by some grouping factor (such as being members of a class, or being respondents to a 

common replication). 

When replications are crossed with treatments, the observations can have two 

different sorts of nonindependence (Jackson & Brashers, 1993; Kenny & Judd, 1986). 

First, observations within a cell are related due to common materials, and thus may be 

correlated. Second, observations within one treatment level will be related to observations 

within the other level due to the matched materials. When this happens, treating 

observations as independent also leads to bias in the test of the treatment effect. 

Specifically, if effects take the form of main effect differences between one group and 

another, the bias is negative, making the test of the treatment effect more conservative than 

expected. But if the effects take the form of variability in the size of the treatment effect 

from group to group (i.e., a Treatment x Replication interaction), the bias is positive and 

the test of the treatment effect is more liberal than intended. That is, with a replications 

factor crossed with the treatment factor, the within-treatments mean square is influenced 

only by the within-replications correlation, while the between-treatments mean square will 

be influenced by the degree of correlation in scores both within and between groups 

defined by replications. When both effects are present, the bias is a complicated 

combination of influences. 

Because biased statistics occur only when observations are in fact correlated, it 

might be thought that this problem can be handled by using preliminary tests to check for 

correlation. This procedure involves testing first for effects of replications (replications 

main effects and Treatment x Replication interaction effects), and if those tests are 

llonsignijicallf they are dropped from further analyses. Such a "two-step" testing 

pl'ocedure occasionally has be~n proposed (e.g., Forster & Dickinson, 1976; Kenny & 

Kashy, 1991; Slater & Rouner, 1992), but Jackson and Brashers (1993) demonstrated that 
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a two-step procedure for testing effects is flawed because any protection against bias 

depends on the power of the first step, which is usually not carefully controlled. 

What is now known is that if a variance-producing factor such as replications is suppressed 

in analysis, tests of other effects are likely to be biased, usually positively. But the 

practical impact of this potential problem, like the impact of the various forms of 

replication-as-fixed-effect fallacy, has never been assessed. The bias that results from 

suppression of replication factors might be supposed to be very modest, perhaps 

negligible, and so far as the existing literature is concerned, this supposition is perfectly 

reasonable. But it is also entirely possible that the bias is very serious, a possibility that 

can only be assessed by examining realistic applications of this analytic strategy and 

attempting to project bias from what can be discovered about the size of the intrac1ass 

correlation. Hence a third research question posed in this study concerns the practical, 

empirical consequences of ignoring or suppressing the replications factor in analysis: 

RQ3: How serious is the bias resulting from nonindependence in replicated 

designs in communication and social psychology? 

Power of Designs With Replications As Random Effects 

A third potential pitfall is associated with what would appear to be the best of the 

available analytic strategies. It has been argued that if replications factors are treated as 

random, power can be unacceptably low (e.g., Burgoon et al., 1991; Hunter et al., 

1989).12 Those arguments generally are due to speculation that use of the mixed model 

requires unreasonably large numbers of replications (because the number of replications, 

not the number of subjects, determines the denominator degrees of freedom in the F ratio) 

or unreasonably large numbers of subjects (because common rules of thumb for study size 

are based on cell size rather than size of comparison groups). Although the arguments 
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about power of mixed model tests have not always been valid, it is true that tests of 

significance can be too conservative if too few stimuli are used (Jackson & Brashers, 1994-

a; Richter & Seay, 1987; Wickens & Keppel, 1983), just as a test can be too conservative 

when too few subjects are used, so an investigation into the power of these tests is 

warranted. 

Jackson and Brashers (1994-a, Study 2) showed that power can be controlled in 

replicated designs by including a sufficient number of subjects and replications. First, they 

noted that power to detect treatment effects increased with an increased number of 

replications given a fixed number of subjects. If a researcher only has available a set 

number of subjects, power can still be increased by increasing the number of replications, 

regardless of the effect size distribution. Second, power to detect both treatment 

differences and Treatment x Replication interactions increased with an increased number of 

respondents, given a fixed number of replications. However, an increase in replications 

without an increase in subjects can result in decreased power to detect the interaction. 

Therefore, it may be necessary to let the number of subjects and the number of replications 

both increase to maximize the ability to detect treatment main effects and Treatment x 

Replication interactions. Finally, they noted that power to detect treatment effects and 

Treatment x Replication interactions increased with an increased number of replications, 

given a fixed number of subjects per cell. The decrease in power to detect the Treatment x 

Replication interaction noted above is a result of having too few observations per cell. It is 

possible, however, to strike a balance between the number of replications and number of 

subjects to improve power to detect both effects. 

Generalizations about power levels in replicated designs will be considerably more 

complicated than generalizations about power levels in standard fixed factorials, since 

power to detect the effects of interest will depend not only on the size of those effects but 

also on the size of the replications-related variance (Koele, 1982; Jackson & Brashers, 
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1994-a). In some fields of study, adequate power may be obtained with very few 

replications, while in others, many replications may be needed, depending on the stability 

or variability of the effects of interest. At present, only sketchy and highly inferential 

estimates are available for the size of the factors that limit power to detect treatment effects 

in communication and social psychology (Jackson & Brashers, 1994-a, endnote 9). 

So it is already known that when the number of replications is low, power of mixed 

model tests may be deficient, and this is especially so when there is substantial effect size 

variability among replications. To evaluate the ability of typical experimental designs to 

support tests in which replications are treated as random requires systematic power analysis 

of published studies, taking into account actual study sizes and empirical estimates of 

replication-related variance, motivating a fourth question to be addressed in this study: 

RQ4: Are replicated designs in communication and social psychology capable of 

delivering adequate power for tests of interest? 

Method 

To summarize, Study 2 has two purposes: to document research practices in 

communication and social psychology (RQI) and to evaluate the consequences of common 

analytic strategies for control of Type I and Type II error (Research Questions 2, 3, and 4). 

Together these purposes offer an avenue for extending abstract critique of potential 

statistical pitfalls into a practical assessment of the frequency and seriousness of these 

pitfalls. Although the potential for bias inherent in certain forms of analysis is already 

clearly established, the seriousness of the resulting problems is strictly an empirical 

question, dependent on how much variability is associated with replications within the 

empirical domains belonging to the field. 

Tne examination of research practices involves classification of published research 

and tabulation of the frequency with which various strategies are employed. Assessment of 
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the consequences of these practices requires projection, from actual design dimensions and 

available variance estimates, of what proportion of null hypotheses would be rejected under 

varied conditions. 

Sampling and Classification oj Studies 

The cases examined in Study 2 are drawn from the same journal volumes as those 

examined in Study 1: three communication journals (Human Communication Research, 

Communication Monographs, and loumal oj Communication) and one journal from social 

psychology (Joumal oj Experimental Social Psychology). 

Each individual experiment reported in these journals was classified in terms of 

analytic strategy, with classification determined by the manner in which replications were 

treated. The major classifications of interest are based on the preceding discussion of 

analytic options, supplemented by additional classifications emerging from examination of 

the literature. Studies are classified into one of five categories: (1) replications treated as 

random effects, (2) replications treated as fixed effects, (4) replications analyzed separately, 

(3) replications ignored in the analysis, and (5) other forms of analysis. 

Projection oJ Type I Error Rates 

Research questions 2 and 3 concern the consequences of treating replications as 

fixed effects or ignoring the replications factor. To determine whether a Type I error 

occurred in any given study is of course not possible, but what is possible is to estimate the 

likelihood of a Type I error in a study of a given size conducted under specified empirical 

circumstances. If it is assumed that the average treatment effect is zero, but that -effects 

associated with specific implementations of the treatment vary randomly around zero, the 

probability of rejecting the hypothesis that the population average is zero can be computed 

for both fixed model and mixed model tests done on any given study size. Often it is 

possible to recover from published research estimates of the variance associated with 

random sources (such as main effects for replications and treatment x replication interaction 
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effects). In such cases, empirical variance estimates can be used to assess the seriousness 

of threats to test results posed by fixed- effect fallacies or by nonindependence. Specific 

computational methods for projection of Type I error rates are described in the sections 

below, first for bias due to treating replications as fixed and then for bias due to ignoring 

replications. 

Bias due to treating replications asflXed effects. Type I error can be evaluated 

analytically as described in Jackson and Brashers (1994-a). They noted that for fixed 

model tests applied to mixed model situations, the null distribution of the F ratio behaves 

like a nonnull distribution for a random variable when there is Treatment x Replication 

interaction variance, and therefore Type I error can be calculated by detennining an 

appropriate multiple of a central F distribution. In a treatment x replication design, that 

multiple can be obtained from the numerator and denominator expected mean squares of the 

F ratio, as: 

KT = E(MST)IE(MSs(Tr»)' 

To detemline the value of KT, recall that the expected mean square for a treatment 

effect is (assuming sampled replications or equivalently that 0'21'><r may be 

nonzero): 

E(MST) = rs82
T + scr2Txr + cr2s(Tr) 

and the within-groups expected mean square is: 

E(MSs(Tr») = cr2s(Tr). 

To calculate Type I error rates, a null hypothesis of no treatment effect is assumed, so that 

82
T = 0 and therefore: 

KT = (scr2Txr + cr2s(Tr»)/cr2s(Tr) 

which algebraically simplifies to 

KT = 1+ scr2Txr/cr2s(Tr), 

where s is the number of subjects per cell. 
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Notice that the value of 1(T equals 1 when cr2Txr = 0, in which case there is no 

change to the central F distribution, and Type I error will equal the preset value of alpha. 

When cr2Txr exceeds 0, the distribution will be different from the null hypothesis 

distribution which can lead to too many Type I errors. 

Type I error rates can be projected for any study in which the "standardized" 

interaction variance cr2Tx!cr2s(Tr) can be recovered. When no estimate can be recovered, 

Type I error rates can be evaluated for any stipulated value of this ratio. For analyses 

reported here, a range of values are reported (i.e., 0.0, 0.01, 0.05, 0.1 0, 0.20), including 

where possible, estimates of cr2Tx!cr2s(Tr) from the study)3 To calculate Type I error 

rates, it was assumed that the true value of the treatment effect was zero, so that the null 

hypothesis was true, but that an arbitrary selection of one instance of the treatment could 

yield a value that varied around the true mean effect as a function of the effect size variance. 

In projecting Type I error rates, the study size is set to the number of respondents 

(11) and number of replications (r) used in a given study. Thus, for a given value of cr2Txr 

Icr2s(Tr)' 11, and r, the probability of a Type I error can be estimated (in a fashion similar to 

that used by Jackson and Brashers, 1994-a, Experiment 1 shown in Appendix D), by 

calculating the probability that F is greater than (l/KT)Fe, where Fe is the critical value of F 

associated with a desired a and numerator and denominator degrees of freedom for the 

test. 14 For different study designs (e.g., varying numbers of subjects or varying 

configurations of explanatory and replication factors), the program shown in Appendix D 

would have to be modified; changing, for example, calculations of KT and degrees of 

freedom. 

For example, in Miller et a1.'s (1992) study of the effect of gender and type of 

disclosure on perceptions of a speaker, story appeared as a replications factor, treated as 

having fixed levels. In the fixed model, a test of the gender main effect is F G = 
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MSdMSs(DGR) with df = (g-l), gr(s-l). In the mixed model design, a test of the gender 

main effect is FG = MSdMSGxr with df= (g-l), (g-l)(r-l). The different F ratios are due 

to the different expectations for the mean squares of the gender effect--as being influenced 

only by variability between subjects (as drs82G+ cr2s(DGR) in the fixed model test) or being 

influenced by variability due to subjects and variability due to replications (as drs82G 

+ dscr2Gxr + cr2s(DGr) in the mixed model test). Values of multiple (K) of F distribution 

used for projecting Type I error for the study design with disclosure and gender as 

explanatory variables, and scenarios as replications in Miller et al.( 1992) Study 1 would be 

given as l(D = 1 + gscr2Dx!cr2s(DGr)' Ka = 1 + dscr2Gx!cr2s(DGr)' and KDxG = 1 + 

scr2DXGx!cr2s(DGr)' 

For effects with replications nested within treatments, Type I error was 

calculated in a similar manner, adjusting the value of K for the difference in error 

terms. For example, with a single treatment factor and replications nested within 

levels of the treatment factor, the expected mean squares for the treatment effect is: 

E(MST) = rs82T + scr2r(T) + cr2s(Tr) 

and the expected mean squares for the within-groups mean square is: 

E(MSs(Tr») = cr2s(Tr)' 

For a null hypothesis of no treatment effect, 82
T = 0, so that: 

KT = (scr2r(T)+ cr2s(Tr»)/cr2s(Tr) 

which algebraically simplifies to 

KT = 1 + scr2r(T/cr2 s(Tr) 

Once again, for a given value of cr2r(T) /cr2S(Tr)' 11, and r, the probability of a Type I error 

was estimated by calculating the probability that F is greater than (IIKr )Fe, where Fe is the 

critical value of F associated with a desired ex and degrees of freedom for the test. The 

program shown in Appendix D needs to be adjusted with new formulas for the degrees of 

freedom, but otherwise works for calculating Type I error rates for a nested design. 
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Bias due to treating replications as separate studies. Jackson and Brashers (1994-a) 

noted that treating replications as separate studies is similar, in spirit, to treating the 

replications factor as a fixed effect. The separate treatment is conceptually similar to 

analyzing the simple main effects of the treatment at each level of the replications factor. 

However, the projection of Type I error is more complicated in this case; for one thing, it is 

necessary to consider the probability of rejecting each null hypothesis tested and to consider 

the probability of rejecting anyone null hypothesis. 

For studies where replications are treated as separate studies, Type I error was 

estimated with simulation studies using SAS RANNOR. It was assumed for the simulation 

that the average effect of the treatment in the population was zero (i.e., the true value of the 

treatment effect was zero) so that the null hypothesis .3. = 0 was true, in order to calculate 

Type I error rates. However, it also was assumed that anyone instance of the treatment 

comparison could vary around that average effect as a function of the Treatment x 

Replication interaction a2(Ll) around a mean of zero. Therefore, scores were modeled by 

selecting an effect of a single replication from a normal distribution with a mean .3. of zero 

and a nonzero variance cr2(Ll). Thus the effect of anyone replication of the treatment 

contrast, 8, might take on a nonzero value, even though the average effect in a hypothetical 

population of replications is zero. Individual observations were generated in a two-stage 

sampling process: (1) choosing values to simulate the sampling of replications and (2) 

adding random errors to simulate sampling subjects. A group of respondents was created 

for level of the treatment. These observations were accumulated for a given study size 

(subject and replication sample sizes were chosen to represent the actual numbers in the 

studies), and were subjected to an F test. The simulation was repeated 1000 times (to 

represent 1000 studies) and the Type I error rate was calculated as a proportion from the 

number of times the null hypothesis was rejected for each replication in each of the 1000 

trials. 
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A standard set of treatment x replication effect size parameters (the same as those 

used for the fixed effects analyses, 0.0, 0.01, 0.05, 0.10, 0.20) was used in these 

analyses, along with any estimates that were available from the studies being analyzed. 

Bias due to 1l01lilldepelldence. When replications were ignored, expected mean 

squares based on Kenny and Judd's (1986) formulas given above were used to calculate K, 

which then can be used to detennine Type I error rates using the program given in Figure 

4.1. In projecting Type I error rates, the study size was set to the number of respondents 

(n) and number of replications (r) used in a given study. Again, as in the fixed effects 

analysis, for a given value of cr2Txr Icr2
s(Tr)' n, and r, the probability of a Type I error can 

be estimated by calculating the probability that F is greater than (lIKT)Fe, where Fe is the 

critical value of F associated with a desired a and numerator and denominator degrees of 

freedom for the test. For different study designs (e.g., varying numbers of subjects or 

varying configurations of explanatory and replication factors), the program shown in the 

Appendix would have to be modified; changing, for example, calculations of KT and 

degrees of freedom. Parameter values that were manipulated were the size of the 

correlation for the within replications effect (0.0, 0.05, 0.20, and 0040) and the 

standardized treatment x replication effect sizes (0.0, 0.01, 0.05, 0.10, and 0.20). Study 

size (the number of subjects and number of replications) was taken from the actual studies. 

Evaluation of Potential Power 

Research Question 4 concerns power in analyses incorporating replications as a 

random factor. Power of mixed model tests was assessed not only for studies that actually 

conducted mixed model tests, but also for studies that could have done so. 

As explained by Koele (1982), power calculations become somewhat more 

complicated when random factors are involved. When the null hypothesis is false, tests of 

fixed factors approximate noncentral F distributions determined by the degrees of freedom 
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and the size of the effect, and tests of random factors (e.g., interactions of fixed and 

random effects) are distributed as a multiple of a central F distribution (Koele, 1982). 

For fixed factors, the non null distribution depends on degrees of freedom and on the 

"noncentrality paramete'r" (A) determined jointly by effect size and study size. The 

noncentrality parameter for any given nonnull distribution can be written as a function of 

variance components, as a multiple of the ratio between the null hypothesis component of 

an expected mean square and other terms that contribute to the expected mean square. 

For example, when the treatment to be tested is crossed with a replications factor, the 

expected mean square for treatments equals: 

E(MST) = rs82
T + scr2Txr + cr2s(Tr)' 

e2T is the null hypothesis component, but cr2Txr and cr2s(Tr) also contribute to the 

observed variance among the treatment means. The noncentrality parameter can be 

calculated as: 

A = n82
T/(scr2Txr + cr2s(Tr»' 

with 11 representing the total number of subjects. The power of the test is the 

probability that F will exceed the null hypothesis critical value of F given the 

noncentrality parameter, and the appropriate degrees of freedom. 

In many cases, the power of the random Treatment x Replication Interaction 

can be calculated as a multiple K of a central F distribution. K is the ratio of the 

expected mean squares in the interaction F test:, 

E(MSTxr) = scr2Txr + cr2s(Tr) 

E(MSs(Tr» = cr2s(Tr)' 

which yields: 

KTxr = E(MSTxr )/ E(MSs(Tr» = (scr2Txr + cr2s(Tr»/cr2
s(Tr)' 

and simplifies to: 

KTxr = I + scr2Txr /cr2s(Tr), 
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For example, in the Miller et al. (1992) investigation of the effects of types of disclosure 

(positive, negative, and boastful) and gender on perceptions of a speaker, the value of the 

noncentrality parameter for the disclosure main effect would be given as AD = 

n82d(gscr2Dxr + cr2s(DGr)) and the value of the multiple of F distribution for the Disclosure 

x Replication interaction would be given as KDxr = 1 + gscr2Dx!cr2s(DGr)' 

A SAS program that was written to estimate power for planning studies in Jackson 

and Brashers (1994-b) was used to estimate the power of studies, as if they had treated 

replications as a random effect. The program is shown in Appendix D, adapted from 

Jackson and Brashers (1994-b). To obtain estimates of power, it is necessary to know the 

number of subjects, the number of replications, the size of the treatment effect, and the size 

of the Treatment x Replication interaction. To get power for anyone study, subject sample 

size was taken directly from the study (modified slightly in some cases to maintain equal 

cell sizes). In many of those instances, cell sizes were not reported, but it was apparent 

from the number of subjects and number of cells in the design that the number of subjects 

in each cell could not have been equal. However, equating cell sizes is a reasonable basis 

for estimating power. In all cases replication sample size was the same as in the actual 

study. In addition, other replication sample sizes were included for most of the studies, as 

a way of discerning how power might change given varying numbers of replications with 

all else held constant. The choice of other replications sample sizes varied by study--taking 

into consideration the number of levels of the other factors--in order to have a number of 

cells into which the subjects could be divided equally. Third, values of 82
T representing a 

range of small to large effect sizes were included, varying through the values 0.01, 0.05, 

0.10, and 0.15. For comparison, these values can be translated into Cohen's f, as a 

standardized measure of effect size. Cohen (1988) described! equaling 0.10 as a small 
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effect, 0.25 as a medium effect, and 0.40 as a large effect. Table 4.1 demonstrates the 

relationship of a standardized 92
T to f, assuming a zero value of cr2Tx!cr2s(Tr)' 

When cr2Tx!cr2s(Tr) is not zero,f(as a standard deviation among standardized means) no 

longer has a straightforward relationship with the noncentrality parameter or with power. 

Finally, replications-related variability (e.g., cr2Tx!cr2s(Tr») was manipulated through the 

Table 4.1, Values of ()2TRelated to Values off when cr2Txr !a2s(Tr)= 0 

92
T f 

0.01 

0.05 

0.10 

0.15 

0.10 

0.22 

0.32 

0.39 

values 0.0, 0.01, 0.05, 0.10, and 0.20, in addition to whatever estimates could be obtained 

from the studies. 

Findi1lgs 

The findings of Study 2 are summarized here and given in detail in Appendix E, 

Appendix F, and Appendix G. The following sections overview (1) how replications are 

customarily analyzed, (2) the consequences of "replications-as-fixed-effects fallacies," (3) 

the consequences of nonindependence in studies that ignored replications, and (4) the 

power of mixed model tests. 

How Replicatio1ls are A1lalyzed 
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In the four journals examined across two years, only one of the 43 studies that 

included replications treated them as levels of a random factor (Burroughs & Drews, 1991, 

Experiments 1,2, & 3). The remaining studies included a variety of approaches to 

analyzing replications. In 10 of the 43 studies that were identified as having replications, 

the replications factor was treated as fixed.1 5 Most often (n = 24) replications factors were 

ignored in the statistical analysis. 16 In 11 studies, "replications" were treated as separate 

studies, with distinct analyses for each replication,I7 Finally, 6 studies chose statistical 

options other than the analysis of variance (e.g., when the dependent measure was 

measured on a nominal or ordinal scale). These methods included log-linear analysis, X2 

analyses, Fisher's Exact test, Wilcoxon, and binomial tests. 18 (No further analysis of these 

6 studies will be given.) 

Classifications of each study reviewed are given in Appendix C, along with other 

analysis done to facilitate the analysis of bias, Type I error, and power. Expected mean 

squares and F ratios given for the analysis chosen by the authors of each study as well as 

expected mean squares and F ratios for an analysis with the replications factor treated as a 

random effect are given in Appendix B. 

Consequences of "Replications -as-Fixed-Effect" Fallacies 

In Appendix E, tables projecting Type I error for studies that treated replications as 

fixed effects are given for Berger and DiBatista (1992), Cantor and Omdahl (1991), 

Christensen (1992), Liberman and Chaiken (1991), McCornack et al. (1992), and Miller et 

al. (1992). Based on empirical estimates of the treatment x replication variance for these 

studies, Type I error rates ranged from 31 % for the Miller et al. (1992) study to 95% for 

the McCornack et al. (1992) study, with an average Type I error rate of 50%.19 

Type I error rates also were calculated for representative studies that treated 

replications as separate studies. In such an analysis, the problems generally associated 

with treating replications as fixed are compounded by the fact that the analysis may treat 



83 

anyone result as showing a significant treatment effect. A detailed examination of this 

problem is shown for Schaller (1992), Sparks (1991), and Tesser and Cornell (1991) in 

Tables presented in Appendix E. Type I error rates ranged up to 48% for the Schaller 

study, 43% for the Sparks study, and 48% for the Tesser and Cornell study for the range 

of values examined. 

Consequences of Nonindependellce 

For the 24 studies that ignored the replications in the main statistical analysis, the 

threat to be explored is bias due to nonindependence. Type I error is projected in tables in 

Appendix E for Armstrong et al. (1991), Burgoon et al. (1992), Clark and Taraban (1991), 

and Fein and Hilton (1992), each of which ignored the replications factor (with or without 

the protection of preliminary tests). 

Unfortunately, none of the studies provided the information needed to compute 

empirically-based estimates of Type I error (usually because of ignoring the replications 

factor). However, it is clear from examination of Type I error rates under a range of 

possible conditions that given the study sizes reported here, Type I error rates would not be 

under control if replications contributed to the variance in the treatment effect, or a main 

effect for replications. For example, in the Burgoon et al. (1992) study of the effects of 

touch, communicator valence and gender, and subject gender on perceptions of the 

communicator, the confederate gender main effect suffered from alpha inflation in all cases 

where the intraclass correlation was greater than zero (i.e., if there was a main effect for 

replications) ranging up to 63% with 128 subjects and an intiuclass correlation of DAD. 

The effects that interacted with the confederates nested within gender effect suffered from a 

suppressed alpha if the interaction variance was zero and the correlation was greater than 

zero, but suffered from Type I error rates of up to 4%, rather than the nominal rate of 5%, 

if the interaction variance was nonzero for the range of values examined. 

Power in Mixed Model Analyses 



84 

The main disincentive for treating replications as random is the fear of low power. 

In this section, power is evaluated for mixed model tests of representative studies in which 

other forms of analysis were actually used. Because power in the mixed model design is 

dependent on the number of replications and the number of subjects, these values are given 

for each study in Appendix F. Tables given in Appendix G project power for mixed model 

designs in the one study that treated replications as a random factor (Burroughs & Drews, 

1992) as well as for studies where other forms of analysis were chosen (Berger & 

DiBatista, 1992; Bettencourt et aI., 1992; Cantor & Omdahl, 1991; Christensen, 1992; 

Fein & Hilton, 1992; Miller et aI., 1992; Schaller, 1992; Sparks, 1991; Tesser & Cornell, 

1991; Wilson et aI., 1992) with replications treated as random. In these tables, power 

values are given for the subject and replication sample sizes reported in the studies, for a 

variety of values for main effects (02T) and standardized Treatment x Replication 

interaction effects (cr2Txr/cr2(Tr» (as well as for actual values recovered from the studies 

whenever possible). Additionally, power is projected for increased replication sample 

sizes. The number of replications chosen for projecting power under conditions of 

increased replications for each study was selected based on the number of levels of the 
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Table 4.2, Median Power Estimates of Studies with Replications Treated as Random 

Factors (25 tests) 

Median Range 
Fixed Effects 

0.01 0 0.13 0.06 - 0.17 

0.01 0.10 0.06 - 0.14 

0.05 0.08 0.06 - 0.12 

0.10 0.07 0.06 - 0.10 

0.20 0.06 0.05 - 0.09 

0.05 0 0.29 0.07 - 0.56 

0.01 0.24 0.07 - 0.53 

0.05 0.15 0.07 - 0.43 

0.10 0.12 0.05 - 0.34 

0.20 0.09 0.07 - 0.25 

0.10 0 0.40 0.06 - 0.86 

0.01 0.33 0.06 - 0.83 

0.05 0.21 0.06 - 0.72 

0.10 0.16 0.07 - 0.61 

0.20 0.12 0.07 - 0.45 

0.15 0 0.48 0.06 - 0.96 

0.01 0.40 0.06 - 0.95 

0.05 0.26 0.06 - 0.88 

0.10 0.20 0.06 - 0.79 

0.20 0.15 0.06 - 0.62 
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other factors in the design, so that the subjects could divided equally among the cells of the 

design. 

For Burroughs and Drews study, as shown in Table F.3, power with five 

replications and 20 subjects (as in the actual study) is best when 82
T = 0.15 and when both 

cr2Txr/cr2(Tr) and cr2Txr/cr2(Tr) equal zero. Under these conditions, power would be 33%. 

An increase of five replications (to a total of 10) would increase .power to 63%. For 

smaller effect sizes, power is extremely low (e.g., around 5%), for either five or 10 

replications. 

Overall, as is shown in Table 4.2, median power for the study sizes investigated 

here, if replications were treated as a random effect, is rather low. With no variability in 

the treatment effect, median power is 13% for treatment effects of 0.01, 29% for treatment 

effects of 0.05,40% for treatment effects of 0.10, and 48% for treatment effects of 0.15. 

With moderate amounts of variability in the treatment effect (0.05), median power is 8% 

for treatment effects of 0.01, 15% for treatments effect of 0.05,21 % for treatment effects 

of 0.10, and 26% for treatment effects of 0.15. 

Discllssion 

Study 2 was designed to describe current research practice regarding replications 

and to evaluate the consequences of certain dimensions of these practices for the credibility 

of findings of studies that used replications factors. In broad overview, the findings 

showed a pronounced preference for questionable analytic strategies and strong empirical 

grounds for rejecting conclusions built on these strategies. Of the three most obvious 

analytic options (treating replications as random, treating them as fixed, or ignoring them), 

the worst alternative (ignoring replications) is the most conunon in communication and 

social psychology. The alternative that appears best in principle (treating replications as 

random) is least common. 
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Despite the fact that it has become widely accepted that replications should be 

treated as random, the actual practice in the journals reviewed here is to treat replications in 

other ways. In fact, only one study used the mixed model test with replications as a 

random factor. Burroughs and Drews (1991) were interested in determining the effects of 

high and low typicality distractors across settings. In Experiment 1, they had subjects 

respond by giving typicality ratings to behaviors in each of five settings (grandstands, 

snackbar, bookstore, post officelbank, and hallways) used as replications crossed with 

rules as an explanatory variable. In Experiment 2, distractor typicality was the explanatory 

variable, again crossed with setting replications. In Experiment 3, behavior typicality was 

manipulated as the explanatory variable, crossed with situation replications. Burroughs 

and Drews noted that "in keeping with the suggestions of Santa, Miller, and Shaw (1979) 

and Clark (1973), both subjects and the five situations in the replications were treated as 

random effects in the analysis" (p. 225) and that they have "used conservative statistical 

procedures (quasi F tests) in order to generalize beyond the specific stimuli in our study" 

(p. 232). Their use of the quasi F was necessitated by the fact that two random factors-

subjects and replications--were crossed. This topic will be explored further in Chapter 4. 

In the remaining studies, an alternative form of analysis was chosen. In a majority 

of these, the analysis was obviously inadequate for the aims of the study and the nature of 

the experimental manipulation. Recall from Study 1 that many of these researchers 

explicitly argued the need for replications, because of concerns for confounding or 

generalization. Yet they chose forms of analysis that fail to account for replications-related 

variability. Most often, researchers ignored replications (perhaps the worst option for 

analysis) even after finding significant replications-related effects. Others treated 

replications as fixed effects, which leads to a test of a hypothesis often irrelevant to the 

conclusions of the study and to a positive bias in Type I error rates, due to a failure to 

account for replications-related variability. 
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Another common option for analysis was treating replications as separate studies 

(i.e., analyzing each replication as though it were an independent experiment). In most of 

these studies there was no attempt to aggregate the results--other than by vote counting 

(i.e., comparing patterns of significant vs. nonsignificant findings; see Hedges & Olkin, 

1985, especially pages 47-51). Although it was common for studies not to aggregate 

results, it is possible to use methods such as meta-analysis to combine results. For 

example, Allen et al. (1990) conducted a series of studies about argument sidedness, 

incorporating 17 replications and meta-analyzing the results of the individual studies. 

Several studies in this review used similar techniques to combine results in a secondary 

analysis. In the Mullen et al. (1992) study of ingroup and outgroup differences in social 

projection, they used a form of meta-analysis to combine the effects from their studies 

(using Z to c0mpare correlations). In Tesser and Cornell's (1991) study of the relationship 

of self evaluation and perceived freedom of choice to counterattitudinal persuasion and 

dissonance reduction, they did separate analyses, but later accumulated the results with an 

ANOV A. They treated the replications (or study) as a fixed factor, however. 

Consequences of Analytic Choices 

Because replications often are analyzed in ways other than as levels of a random 

factor, it is important to point out the consequences of other forms of analysis. Type I 

error rates are not under control in much of the research that includes replications. This can 

be attributed to the failure to account for the contribution of the replications-related variance 

to the treatment variance. For example, in a treatment x replication design, a significant F 

test for a treatment effect that contains variability due to replications that is not accounted 

for in the ratio of mean squares (e.g., a fixed effects test or test that ignores replications) 

can mean that (a) the treatment effect is not equal to zero, (b) that the treatment effect is 

zero, but the Treatment x Replication interaction is not zero, or (c) that both are not zero 

(Fontenelle et al., 1985; Jackson & Brashers, 1994-a). 
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Considerable evidence suggests that, across a variety of domains, treatment effects 

may vary from replication to replication. In fact, in 9 of the 10 studies that treated 

replications as fixed effects, significant interactions of replications and treatments were 

found. The only study that treated replications as a random effect also found significant 

replications-related interactions. Even studies that ignored the replications factor sometimes 

found interactions of treatment effects and replications in "auxiliary" analyses (5 of 7 that 

did auxiliary analyses with the replications factor reported significant replications-related 

effects). Additionally, evidence that results differed from replication to replication existed 

in many of the studies that chose separate analyses or nonparametric tests. 

In the studies that treated replications as fixed, Type I error rates can be alarmingly 

high. For example, as shown in Figure 4.1, in the Miller et al. (1991) study of the effect 

of disclosures on perceptions of a speaker, when cr2Gx!cr2s(DGr) (Gender x Replication 

interaction effect), cr2Dx!cr2s(DGr) (Disclosure x Replication interaction effect), or 

cr2DXGx!cr2s(DGr) (Gender x Disclosure x Replication interaction effect) is 0, Type I error 

is at the nominal level (5%) for each test. But increases in the size of cr2Gx!cr2s(DGr), 

cr2Dx!cr2s(DGr), or cr2DxGx!cr2s(DGr) are mirrored by increases in the Type I error rate. 

With the number of subjects and replications in Miller et al.' s (1991) study, Type I error 

rates are inflated, increasing substantially with increases in the replications-related 

variability--rising to 49% for the disclosure effect if cr2Dxr/cr2s(DGr) (Disclosure x 

Replication interaction variance rises to 0.20. 

Similar results occur if replications are treated as separate studies. For example, 

Sparks (1991) studied the effects of gender on distress and delight reactions to frightening 

films, and used different films as replications in his two studies. Sparks compares the 

pattern of results, but provides no statistical basis for accumulation. The design in Sparks' 

(1991) study of gender effects for viewers of frightening films is one example of separate 

analyses conducted by replication. When analysis is restricted to one replication at a time, 
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the design is a simple one-way analysis of variance with gender as the explanatory factor; 

with two replications two such tests are conducted. A test of the gender main effect uses 

the subjects within levels of gender as the error term. When replications are treated as a 

random effect in this design, it becomes a factorial design with replications crossed with the 

gender variable and two added effects. The error term for a test of the gender main effect 

then is the Gender x Replication interaction, to account for variability due to replications. 

Figure 4.2 shows the Type I error rate for Sparks' (1991) two studies (one with 11 = 110 

and the other with n = 44) for varying amounts of cr20xr/cr2s(Or) (Gender x Replication 

interaction variance). Although a calculation of cr20xr/cr2s(Or) for Sparks' study revealed 

that there was very little Gender x Replication interaction (cr20xr/cr2s(Gr) == 0), a range of 

values are given here. Notice that Type I error rates remain at the nominal alpha level of 

Type I 
Error 

0.5 

0.4 
-<>-Gender 

0.3 
-0--Disclosure 

-A-GXD 

0.2 

0.1 

o +-------~r--------r--------+_------_+--------~ 
o 0.01 0.05 0.1 0.2 

Treatment X Replication Interaction 

Figure 4.1. Projected Type I error rates for three tests in Miller et al. (1992) Study 1 with 

varying values of cr20x!cr2s(OGr)' cr20x!cr2s(OGr)' or cr20xGx!cr2s(OGr) and replications 

treated as a fixed effect (II = 192; r = 4). 
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Figure 4.2. Projected Type I error for gender main effect in Sparks (1991) with varying 

values of cr2Gxr/cr2s(Gr) with replications treated as separate studies (Ill =110 and 

1l2=44). 
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Figure 4.3. Projected Type I error for gender main effect in Sparks (1991) with varying 

values of cr2Gx!cr2s(Gr) with replications treated as separate studies (/lJ=110 and 112=44). 
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5% only when effect size variability is very small. For larger values of cr2Gxr/cr2s(Gr)' the 

Type I error rate increases dramatically. A general problem with separate analyses is that 

they can fail to account for the fact that the average of the distribution may be zero even 

though the effect of anyone replication can vary from zero, sometimes far enough away to 

be counted as a significant effect. Figure 4.3 shows the Type I error rate for both studies 

or either study being significant. With two or more replications treated separately, the 

opportunity for at least one to turn up significant is the familiar "experimentwise" alpha, in 

the case of no Treatment x Replication interaction. When the per-comparison rate inflates, 

as it will if replication-specific effects fluctuate around a true average of 0, then the 

experimentwise alpha magnifies this effect. 

In studies that ignored replications, controlling alpha also is problematic. The only 

defensible strategy for ignoring replications may seem to be if the researcher is confident 

that replications are not a source of dependence in scores. As discussed earlier, to protect 

against bias, a "two-step" testing strategy is sometimes employed, in which the replication 

effect or Treatment x Replication interaction (in designs where replications are crossed with 

treatments) is tested first, and if one (or both) are found to be nonsignificant, replications 

are ignored in the analysis, which may dampen but not eliminate the bias documented by 

Kenny and Judd. However, often no information was given about replications-related 

effects. And in those studies where the effects of replications were tested, only one 

ignored the replications factor after finding nonsignificant replications-related effects (Fein 

& Hilton, 1991), while others ignored the replications after finding signijicallf replications

related effects (e.g., Karau & Kelly, 1992; Skitka & Tetlock, 1992; Yzerbyt & Leyens, 

1992).20 

Fein and Hilton (1992) used the two-step strategy when they "examined the impact 

that nondiagnostic individuating information has on the consistency between subjects' 
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attitudes toward a group and their behavioral intentions toward individual group members" 

(p. 101). Their explanatory factors were ingroup/outgroup status (operationalized as a 

comparison of the subject's political preference and the political party of the candidate in the 

vignette) and individuating information (relevant information or psuedo irrelevant 

information), and they used two vignettes as levels of the replications factor. They 

described their design as a 2 (Democrat vs. Republican SUbject) x 2 (Democrat vs. 

Republican Candidate) x 2 (clearly irrelevant information vs. pseudo irrelevant 

information) x 2 (vignette 1 vs. vignette 2) between subjects factorial. Subjects read one 

vignette in which the main character was identified as either a Democrat or Republican 

candidate and then gave ratings of intention to vote for the candidate, impressions of the 

candidate, and typicality of the candidate as a member of the projected party affiliation. 

This design would involve potential nonindependence within and between all of the main 

effects, because replications were crossed with each explanatory variable. 21 

Fein and Hilton (1992) used the "two-step" testing strategy--opting to neglect 

replications after Jailing to find significant replications-related effects. This process was 

modeled using a simulation study (as was done in Jackson & Brashers, 1993).22 

Complete results are given in Table G.7 in Appendix G, and sample results are presented 

here. As Jackson and Brashers (1993) noted, using the two-step strategy creates a fallacy 

of misplaced presumption because any protection offered by the preliminary tests is 

dependent on their power. Based on the fact that Fein and Hilton (1992) found a 

nonsignificant Treatment x Replication interaction, it is possible (given their study size), to 

estimate an upper bound on the size of an interaction variance component. This estimate 

was used (along with a range of other values) to describe power for the interaction test, as 

well as Type I error rates for tests that ignored the replications factor, treated the 

replications factor as fixed, or used the "protected" two step test. 
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Thus with a standardized estimate of the Treatment x Replication interaction 

variance (e.g., &2Ixr/cr2s(CPIr» of 0.12, Type I error for a test that ignores replications 

would be 21 % if the intraclass correlation equals 0.05, 19% if the intraclass correlation 

equals 0.20, and 15% if the intraclass correlation equals 0.40. The protection offered by 

the two-step test depends on the power of the Treatment x R.eplication interaction test and 

the replications main effect test. The power for the Treatment x Replication interaction is 

poor at around 20% (which explains why a Treatment x Replication interaction effect as 

large as 0.12 might be nonsignificant), and the power of the replications main effect test is 

31 % if the intraclass correlation is 0.05, rising to 73% if the intraclass correlation rises to 

0.40. Thus the protected test still suffered from alpha inflation, which would be 13% if the 

intraclass correlation equals 0.05, 8% if the intraclass correlation equals 0.20, and 9% if 

the intraclass correlation equals 0.40. But the test that treats replications as a random factor 

has a Type I error rate at the nominal level for all values of intraclass correlation (5% ± 

1 %). 

This demonstration is repeated for a range of values. Figure 4.4 shows the power 

of the replication main effect test and the Treatment x Replication interaction test for Fein 

and Hilton's (1991) study, given a variety of effect sizes. As shown in Figure 4.4, power 

for the test of the replication main effect rises if the intraclass correlation increases and 

power for the test of the Treatment x Replication interaction fluctuates slightly around 20%. 

Notice that power is very low for the interaction test. And only if the intraclass correlation 

is very large is the power to detect the replication main effect within an acceptable level. 

So, what protection is bought by preliminary tests of replications-related effects? 

In Figure 4.5, notice that Type I error for the test where replications are ignored is at first 

suppressed if the standardized treatment x replication variance is 0 and the intraclass 

correlation is 0.20, but quickly inflates as the standardized treatment x replication variance 
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increases enough to overcome the influence of the intraclass correlation. Type I error for 

the test where replications are treated as random hovers around 5% (± 1 %). The 

"protected" test--used as a follow-up to nonsignificant tests of the replication main effect 

and the Treatment x Replication interaction--only has a nominal Type I error rate if the 

standardized treatment x replication variance is O. For every other value of the standardized 

treatment x replication variance, Type I error rates are worse for the "protected" test than 

for the test with replications as a random factor. In Figure 4.6, notice that Type I error 

rates are again worst for the test that ignores replications, and best for the test that treats 

replications as a random factor. As Jackson and Brashers (1993) showed, the "protected" 

test suffers less from alpha inflation than does the test ignoring replications outright, but 

still is always worse than the test treating replications as a random factor. To make matters 

worse, most implementations of the two-step testing advanced to the second step after 

failing the first step (i.e., finding significant replications-related effects). 
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Figure 4.4. Power estimates for replication main effect test and Treatment x Replication 

interaction test Fein and Hilton (1991) with varying values of Pr (cr2Tx/cr2s(Tr) = 0.10; 1/ = 

126; r= 2) 
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values of cr2Tx/cr2s(Tr) with replications ignored, treated as random, or ignored after 

nonsignificant replication main effect test and nonsignificant Treatment x Replication 
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Figure 4.6. Projected Type I error for main effects in Fein and Hilton (1991) with varying 

values of Pr with replications ignored, treated as random, or ignored after nonsignificant 

replication main effect test and nonsignificant Treatment x Replication interaction test 

(cr2Tx/cr2s(Tr) = 0.10; 11 = 126; r = 2) 
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The potential for alpha inflation is worst in studies that use few replications and 

many subjects (Jackson & Brashers, 1994-a). The number of subjects ranged from a low 

of 20 to a high of 1074, and the number of replications ranged from a low of 2 to a high of 

20 (see Appendix F for a complete listing of the number of subjects and replications for 

each study). Of course, the number of subjects and the number of replications will be 

determined by local circumstances (e.g., availability), but it should remembered that Type I 

error rates are influenced by these numbers. Most of the studies examined here included 

very few replications, which exacerbates the problem of inflated Type I error rates. 

Commonly, replications numbered only two per study.23 With a large number of subjects 

and a few replications, it is quite likely that a significant finding will be obtained even in the 

absence of a true effect. 

Studies that fail to account for replications-related variability in treatment effects 

provide tenuous support for claims of differences due to a treatment. Treating replications 

as random is a straightforward way of dealing with that problem. However, speculation 

that treating replications as random lowers power for tests of effects has caused concern for 

some who have considered the use of random effects analyses. A small number of 

replications not only worsens problems of Type I error in tests that ignore replications

related variability in treatment effects, it can also cause power in mixed model analyses to 

be unacceptably low. Having a sufficient number of replications is vital to the ability to 

detect a treatment effect. But what is a sufficient number of stimuli? 

The predicted power of the studies reviewed here, with replications treated as 

random effects, suggests that modifications to current designs are needed. Although 

median power to detect effects of these sizes is rather low, the large range of power 

estimates is encouraging, particularly if looking at the upper end of the range. Only for 

small effects is power unifornlly inadequate across these studies. Even without a change in 

study size, some published reports would have had adequate power if replications had been 
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treated as random. Moreover it is clear that power to detect treatment effects can be 

increased with relatively modest increases in the number of replications used. Two 

elements contribute to study size in designs with replications: the number of replications 

and the number of subjects. Power to detect the treatment effects increases with any 

increase in either dimension. In most cases, relatively small increases in replication sample 

size lead to relatively substantial increases in power. For example, as shown in Figure 4.7, 

power to detect a gender effect of 0.1 with a standardized treatment x replication variance 

of 0.05 in Milleret al.'s (1991) study increases from 52% with 4 replications to 84% with 

8 replications to 95% with 16 replications. Similarly, for the same effect size parameters in 

Cantor and Omdahl's (1991) study, power for the program version main effect increases 

from 14% with 2 replications to 46% with 4 replications to 88% with 17 replications. 

Under the same effect size conditions in Sparks' (1991) study, power increases from 14% 

with 2 replications to 49% with 4 replications to 80% with 8 replications to 92% with 16 

replications. 

Additionally, the effect of increased effect size variability (which lowers power for 

the test of the treatment effect) is less pronounced with more replications. Again, notice in 

Figure 4.6 that with a gender effect of 0.10, the power of Miller et al.' s study ranges from 

82% with no standardized treatment x replication variance to 25% with a standardized 

treatment x replication variance of 0.20 if there are 4 replications, but ranges from 98% 

with no standardized treatment X replication variance to 79% with a standardized treatment 

x replication variance of 0.20 if there are 16 replications. Thus, when a researcher has 

cause to believe that effects will vary from replication to replication, it is critical to 

incorporate a sufficient number of replications. 

Tests of random interactions (e.g., the interaction of a fixed factor with the 

replication factor) may suffer low power, unless the number of subjects increases along 
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Figure 4.7. Power estimates for the disclosure main effect in Miller et al. (1992) with 

varying number of replications and varying values of cr20xr/cr2(OGr) (1/ = 192, 820 = 0.10) 

with the number of replications. Often, power drops with increases on the number of 

replications, because the number of subjects per cell decreases. However, with an 

adequate number of subjects, power can be made sufficient. In Schaller's study with 456 

subjects, power to test interactions improved with an increase in replications from 2 to 6, 

though it would eventually decrease with larger number of replications. 

Studies of power often aim to make recommendations about power in research 

practice (e.g., Chase & Tucker, 1973; Cohen, 1962; Katzer & Sodt, 1973; Sedlmeier & 
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Gigerenzer, 1989). Generally, these studies focus on the number of subjects as a means 

for increasing power, yet in replicated designs, we are trying make decisions about the 

number of replications and the number of subjects. The more variable the treatment effect 

is across the replications, the more replications are needed and the more benefit results from 

any increase in the number. Increasing subjects has less overall impact on power than does 

increasing replications in that case (with large amounts of variability due to replications). 

For most of the experiments in this study, increasing replications by only a few (to a 

number around 8 or 10) could substantially increase the power of the tests of treatment 

effects. However, increasing replications without increasing the number of subjects can 

lead to decreased power to detect the interaction of the treatment with the replications factor. 

If this test is of interest (e.g., if one aim of the research is to describe the distribution of the 

effect), then judgments must be made about the how best to maximize power to detect the 

main and interaction effects. Generally, the larger the treatment x replication variance, the 

more helpful it is to increase the number of replications in order to increase power to detect 

the main effect of the treatment. Power for interactions involving replications effects is 

dependent on the number of subjects and the number of replications, as well as the size of 

the Treatment x Replication interaction. By juxtaposing power to detect main effects with 

power to detect interactions of main effects with replications, it is possible to determine a 

combination of replication and subject sample sizes that maximize power for both the 

treatment and interaction effects. 
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CHAPTER 4: IMPLICATIONS AND RECOMMENDATIONS 

Taken together, Study 1 and Study 2 demonstrated the importance of adapting 

design and analysis strategies to the requirements of replicated experiments. Study 1 

demonstrated that replications are important in social research: A large number of studies in 

the literature included replications, and many more should have done so. Researchers often 

explicitly acknowledged the role of replications in strengthening their claims through 

increased generality and control of potential confounds. Study 2 showed that including 

replications is only part of the solution to problems of generalization. Researchers often 

chose forms of analysis that fail to account for replications-related variability. Most 

commonly researchers ignored replications in analyses, a strategy that results in a loss of 

control over Type I error rates. Another common choice, treating replications as fixed 

effects, results in inflated Type I error rates. 

Although the clear conclusion to be drawn from the empirical studies is that more 

experiments should incorporate replications, and that replications generally should be 

treated as random, several broadly methodological issues remain to be addressed. First, 

because current research practices stem from a failure to reflect on the relationships between 

treatments as abstract productive principles and materials as concrete implementations of 

these principles, common assumptions about the nature of treatment effects need to be 

critically examined. Second, because replications are understood as samples of possible 

materials, the problem of how to select materials for study needs to be addressed. Third, 

because treating replications as random often creates substantial analytic complexity, more 

careful consideration needs to be given to the design of experiments with replications. 

Each of these issues will be addressed below. 
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Conceptualization of Treatment Effects 

The design and analysis practices critiqued in these studies--failing to replicate 

treatments or failing to take into account random variation associated with replications-

seem to reflect a deep, unexamined assumption that a treatment is detachable from its 

concrete implementation and therefore estimable as some single value. Evidence of 

vlliiability in treatment effects from implementation to implementation calls this unexamined 

assumption into question and invites consideration of an alternative view of treatment 

effects more in line with contemporary thinking. This reconsideration of the nature of 

treatment effects may be the most important implication of these studies for theorizing in 

communication and social psychology. From Chapter 2 and Chapter 3, recall that the effect 

of a variable many times should not be thought of as a single effect, but as a distribution of 

effects that can be described in terms of a mean and variance. Without assuming or 

demonstrating that treatment effects remain constant from instance to instance, attempts to 

generalize a conclusion to unexamined stimuli is unjustified when that judgment is based on 

one stimulus, and when there might be substantive grounds for expecting variability. 

Thinking about distributions of treatment effects should be reflected in decisions 

about the selection of replications and in decisions about the design of experiments. These 

issues are addressed in the following sections. 

Attention to Choice of Replications 

Recognizing replications as sampled materials used to instantiate a treatment that 

may have a distribution of effects draws attention to questions of sample adequacy. 

Jackson and Jacobs (1983) cautioned that researchers should attempt to represent naturally

occurring messages in their samples of replications, in hopes of approximating the range of 

possible values in the distribution. Jackson (1992) noted that samples of message 

replications generated by a researcher can be sources of invalidity due to bias (e.g., a 

choice of messages partial to the hypothesis) or collection-category mismatch (e.g., failing 
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to represent the full range of message variability). Bradac (1986) argued that "elicited, 

purloined, and contrived messages" can fail to generalize to a population of messages for a 

variety of reasons, including "idiosyncratic warping" (e.g., tendencies of the researcher to 

unconsciously choose similar style or language in constructing messages) (p. 60). 

While no general strategy is readily apparent for selecting replications, it is 

important to get a sense of how well replications might approximate the diversity of an 

imagined stimulus population. Although it may be hard to imagine a "representative" 

sample in any sense of the word (Kruskal & Mosteller, 1981), in some cases it may be 

important to try to represent the variety possible in stimuli. Jackson (1992) offered some 

useful hints for generating message samples, and other types of replications factors will 

require that researchers use imaginative techniques for generating samples. 

Choosing Replications 

How can replications be generated? In the studies reviewed here, often authors 

offered descriptions of their replications, but no indication of where the replications were 

obtained, or why they were chosen (e.g., Bettencourt et aI., 1992; Burgoon et aI., 1992; 

Cantor & Omdahl, 1991; Read & Cesa, 1991; Schaller, 1992; Skitka & Tetlock, 1992; 

Sparks, 1991; Spranca et aI., 1991; Wilson et aI., 1992). Other times they noted that 

stimuli were taken from previous research (e.g., Berger & DiBatista, 1992; Berger & 

Jordan, 1992; Chen et aI., 1992; Honeycutt et aI, 1992; Houston et aI., 1991; Karau & 

Kelley, 1992; Liberman & Chaiken, 1991; McGill, 1991; Pratto & Bargh, 1991; Tesser & 

Cornell, 1991; Thompson, 1991; Trost et aI., 1992; Wilder & Shapiro, 1991; Yzerbyt & 

Leyens, 1991). Young et aI. (1991) used scenarios from previous research, but discussed 

criteria for their selection (e.g., representing conceptually distinct issues). Sometimes one 

replication was taken from a past study (e.g., Enzle & Hawkins, 1992, Study 2), and 

another replication was developed for the study (e.g., Enzle & Hawkins, 1992, Study 3). 
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Sometimes a form of sampling was described. In these studies, researchers 

described a variety of methods that can help deflect charges of researcher bias. Leichty and 

Applegate (1991) chose their replications from interviews with Resident Assistants in 

dormitories about the persuasive tasks they encountered on the job (the subjects in the 

study also were RAs in dorms). McCornack (1992) asked subjects "to think of a recent 

situation in which they had verbally deceived a dating partner" and to "write a detailed 

description of the relationship, the setting, and details of what was said between the 

partners" (p. 7). Fifteen scenarios were suitable to use as stimulus materials, and 

McCornack et al. (1992) used two of them for replications in their study.24 

Sometimes replications may not be sampled, but chosen purposively. In their study 

of the effects of background television on reading performance, Armstrong et al. (1991) 

selected Dynasty and Knots Landing because they were found "to be low in physical action 

and perceptual salience, high in verbal content (that is, a high proportion of program time 

was spent with some character talking), and to have a coherent story line" (p. 239). In the 

Miller et al. (1992) experiment designed to test the effects of positive, negative, or boastful 

disclosures on perceptions of a speaker, they chose their four situations (job hunting, 

rushing a fraternity, attending an awards dinner, and attending a party), because "it was felt 

that university students would be more responsive to stimuli that involved student concerns 

and experiences" (p. 370).25 When sampling was "purposive," often this led to pretesting 

to ensure replications adequately represented the levels of the explanatory factor. In the 

Fein and Hilton (1992) study of ingroup/outgroup status and information relevance, 

vignettes were replicated. They selected two vignettes as replications, based on pretest 

ratings of whether information in the vignette would be helpful in making a voting 

decision.26 

All of these studies point to the fact that generating replications samples can be a 

complicated task (sometimes requiring a balance between sampling and purposive 
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selection), but it is certainly a task worthy of attention. Questions of generalization to a 

larger "population" of stimuli will be answered in part by how well the stimuli represent the 

range of possible choices of stimuli. Although descriptions of the sampling of replications 

offers some indication that a variety of potential stimuli are being considered, often that 

sampling is purposive (e.g., selecting confederates who can enact a manipulation). 

The selection of stimuli based on pretest criteria may result in samples that are too 

homogeneous or in an unintended confirmatory bias. The choice of similar replications 

may be problematic. A researcher might fail to notice replications-related variability in an 

effect (not finding significant Treatment x Replication interactions, for example) because 

the variance in the effect may be artificially constrained by a sample of replications that are 

too similar. This also may cause estimates of the mean of the effect size distribution to be 

biased, either lower or higher than a "population" mean based on a wider rangr of stimuli. 

But even in studies with relatively homogeneous samples of replications, 

replications-related variability in the treatment effect can be found. For example, several 

studies reviewed here demonstrated that two scenarios that seem very similar can still 

produce quite varying results. In Wilson et al. (1992), even though the stories are vel)' 

similar, there were still significant differences in the places where subdivisions were 

marked. Compared line for line, the scenarios in Figure 5.1 seem qllite similar ("John and 

Veronica stopped telling each other intimate feelings and thoughts" vs. "Linda and Tom 

stopped telling each other their private feelings and thoughts"). Despite the similarity, 

Wilson et al. found results that differed by scenario. They noted that "readers segmented 

the stories at significantly different scenes within each story" (p. 555). 

Likewise, the two situations chosen by McComack et al. (1992) shown in Figure 

5.2 are quite similar (e.g., both deal with relationships and potential infidelity). Like 
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1. John and Veronica stopped telling each other intimate feelings and 

thoughts. (41.7%) They disagreed about the other's attitudes and opinions 

as well as things to do together. (38.3%) Veronica and John argued about 

little things. (11.6%) They fought and antagonized each other through 

shouting, yelling, and Whining. (68.3%) They spent less time together. 

(20%) They avoided and ignored each other when encountering the other 

on the university campus or in public settings. (91.7%) John and Veronica 

tried to rejuvenate the relationship by talking and attempting to smooth 

things over. (28.3%) They talked about breaking up or ending the 

relationship. (68.3%) They became interested in other opposite-sex 

individuals. (20.0%) Veronica and John started going out with other 

individuals. (41.6%) They ended their relationship. (l 00%) 

2. Linda and Tom stopped telling each other their private feelings and 

thoughts. (52.9%) They disagreed over opinions and what to do together. 

(8.8%) They argued over small things. (17.6%) They shouted, yelled, 

and whined as well as antagonized each other. (70.5%) Tom and Linda 

saw each other less. (19.1 %) They ignored each other when coming 

across another in public. (91.1 %) Linda and Tom attempted to work things 

out through rejuvenating the relationship. (58.8%) They talked about 

ending their relationship. (47.0%) The became interested in other potential, 

relational partners. (27.9%) They started seeing others. (51.4%) They 

ended their relationship. (100%) 

Figure 5.1. Stories from Wilson, Cruz, and Kang (1992). 
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Upstate Terry 

You have been dating Terry for nearly three years. You feel very close and 

intimate towards himlher. Because you go to a different school than Terry, 

the two of you have agreed to date other people. Nevertheless, you feel 

fairly possessive towards Terry, and sometimes you feel jealous about 

himlher dating others. You see Terry only occasionally, however, you call 

each other every Sunday, and talk for an hour. 

Committed Chris 

You have known Chris for over two years, and have been dating for over a 

year. Because of the length of the relationship, you feel very close to 

himlher. Although Chris has not told you, his/her feelings towards you 

have recently begun to change. You feel very jealous towards Chris, and 

the two of you have recently begun arguing about almost anything. 

Although you are in a phase where you want to have a serious committed 

relationship, Chris has recently been dating someone else. 

Figure 5.2. Scenarios in McCornack et al. (1992) 

Wilson et aI. (1992), McCornack et aI. found significant interactions of story and their 

explanatory factor. 

So in the studies by Wilson et al (1992) and McCornack et al. (1992), what we 

might imagine to be virtually identicaI cases chosen as replications still demonstrate 

variability of the treatment effect from replication to replication. Thus, it seems plausible 

that something other than the features of the stimuli that we have noticed (e.g., similar 
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sentence construction and language choice in Wilson et aI. and similar topics in McCornack 

et al.) affect the susceptibility of the template to the treatment or that intrinsic variability in 

the treatment effect might be manifest in these materials. Thinking this way should also call 

into question attempts to explain away variability due to replications by post hoc 

descriptions of "differences" in the replications. Recall the "fire and water" distinction in 

Cantor and Omdahl's study of threatening vs. benign portrayals of events on television. 

When results differed for the replications, Cantor and Omdahl offered explanations for each 

separately. Other researchers (e.g., McGill, 1991) did simple main effects analyses at each 

level of the replications factor when they found Treatment x Replications interactions. 

The notion of sampling replications also has implications for the use of the same 

materials across studies. Earlier, it was noted that often stimuli are repeated across studies 

(as in the research on the Elaboration Likelihood Model or the studies listed at the 

beginning of this chapter). For example, Berger and colleagues have used the same 

"goals" as replications across a number of studies (see Figure 5.3). Berger and DiBatista 

(1992) used two goals (date request and roommate ingratiation). Berger and Jordan (1992) 

used those two, and included two more (millionaire and persuasion). The roommate 

ingratiation and date··request goals were used at least in Berger and Bell (1988); Berger and 

DiBatista (1992); and Berger and Jordan (1992). The persuasion goal was used in Berger 

and Jordan (1992) and Berger, Karol, and Jordan (1989). As noted previously, repeating 

materials across studies introduces a bias that is similar to the "concealed insufficiency" 

threat to validity. Use of the same materials across studies gives the appearance of 

mUltiplicity, when in fact the studies are nonindependent. (Of course, repeating a variety of 

goals is somewhat better than repeating single messages across studies, as in the oft

repeated "senior comprehensive exam" message; see O'Keefe, 1991-b) 



109 

Date~request Goal 

Assume that you have met someone, to whom you are very much attracted, 

for the fIrst time at a party. You would like to ask this person out for the 

next weekend. How would you go about asking this person for a date? 

Roommate Ingratiation Goal 

Say you are about to meet your new roommate at the beginning of the year. 

You are interested in getting this person to like you. How would you go 

about getting your new roommate to like you? 

Millionaire Goal 

How would you go about becoming a millionaire? 

Persuasion Goal 

You are interested in persuading another person to accept your personal 

opinion about whether alcohol consumption in dormitories should or should 

not be banned. How would you go about getting the person to agree with 

your opinion on this issue? 

Figure 5.3. Goals used by Berger and colleagues 

In general, more explicit attention to sampling of materials both within and across 

studies will not only strengthen the validity of tests treating materials as random, but also 

will strengthen nonstatistical generalization. Although many times purposive sampling is 

necessary, every effort must be made to deflect charges of researcher bias in the selection 
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of replications. Being able to claim a "representative" sample in terms of diversity of cases 

surely will help strengthen claims of generality of an effect. 

Some have worried that treating replications as random factors means that they must 

have been randomly sampled from some specified (and therefore specifiable) population. 

However, it often will be impossible to specify a "population" of interest, and therefore 

impossible to choose randomly from among its members. Whether to treat replications as a 

random factor is a different sort of issue than whether to sample replications at random 

from a population, and the decision about one does not depend on the decision about the 

other. Replications generally can (and should) be treated as random, even if their sampling 

is nonrandom. But once the basic conceptual leap is made to thinking about treatment 

effects as distributions rather than as single points, the importance of sampling in some 

defensible way is much more apparent. 

Of course, the lack of random sampling does make a difference in the type of 

inferences that can be made. But the selection of replications should still be a concern, 

because arguments of generality are made on both statistical and nonstatistical grounds, and 

the nonstatistical argument must be made on the basis of how well the members of the 

sample represent the diversity of some imagined population. 

Attentio1l to Analysis when Designing Studies 

In examining individual studies with replications factors, one practical problem that 

becomes quite salient is the increase in the complexity of analysis that follows from a 

decision to treat replications as a random factor. Indeed, the difficulties often surface in 

research reports as rationales for such damaging practices as ignoring replications 

completely: recall, for example, the rationale Burgoon et al. (1992) gave for dropping the 

confederates factor in their analysis. Many times, however, the complexities of the 

analysis could be greatly alleviated by careful design of the study. 
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For example, one common problem results from crossing replications and subjects. 

Quasi F ratios are generally necessary when replications occur as "repeated" or "within

subjects" factors, if replications are treated correctly as random factors. Across many of 

these studies, this need was created by crossing the replications factor with the subjects 

factor, which creates a "within-subjects design" with repeated measures on the replications 

factor. A quasi F ratio is needed if replication is treated as a random factor, because 

crossing two random factors results in expected mean squares for treatments that cannot be 

equated with any other single source even if the null hypothesis is true (see Jackson & 

Brashers, 1994-b, especially pages 28-29 for a discussion of the quasi F). For example, in 

Burroughs and Drews (1992) study, the explanatory variable (behaviors) was crossed with 

the replications factor and the subjects factor (i.e., all three variables were crossed with one 

another). An exact F test can only be found if we are willing to assume that replications (or 

subjects) contributed no variance (e.g., that cr2Bxr = 0) so that the sum of squares for the 

Behaviors x Replications interaction could be pooled with the sum of squares for the 

Behaviors x Replications x Subjects as an error term (Scheffe, 1959). But making that 

assumption is incongruous with thinking that treatment effects can be described as a 

distributions of values, each with a mean and variability. Thus, crossing replications and 

subjects (or any two random factors) will result in a quasi F. 

Necessity for a quasi F has been taken by some as reason not to treat replications as 

random factors (Richter & Seay, 1987); but in most of these studies, it was not clear that 

crossing subjects with replications was necessary or worthwhile. Table 5.1 lists the 

studies that cross the replications factor and the subjects factor. 27 A few of the studies are 

similar to the type of experiment described by Richter and Seay (1987), in which a lists of 

traits or behaviors are attributed to a group or individual. In these cases, it may be that 

within-subject designs are necessary. However, in many of these studies, it is not at all 

clear that crossing replications with subjects is necessary or even advisable. In one study 



Table 5.1, Studies that Cross Subjects and Replications 

Arkes, Boehm, and Xu (1991) 

Berger and Jordan (1992) 

Bettencourt, Brewer, Croak, and Miller, (1992) Study 2 

Burroughs and Drew, (1991) Experiments 1, 2 and 3 

Erber (1991) 

Garza and Santos (1991) 

Grimes (1991) 

Grove and Werkman (1991) 

Hawkins, Pingree, Fitzpatrick, Thompson, and Bauman (1991) 

Houston, Sherman, and Baker (1991) Studies 1 and 2 

Johnston and Hewstone (1992) 

Leichty and Applegate (1991) 

Liberman and Chaiken (1991) 

McGill (1991) Experiments 1 and 2 

Miller, Cook, Tsang, and Morgan (1992) Study 3 

Pratto and Bargh (1991) 

Read and Cesa (1991) Studies 1,2, and 3 

Skitka and Tetlock (1992) Experiments 1 and 2 

Spranca, Minsk, and Baron (1991) Experiments 1 and 2 

Stangor and Duan (1991) Experiments 1 and 2 

Thompson (1991) 
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(table continues) 



Tourangeau, Rasinski, and D'Andrade (1991) 

White (1991) Studies 1 and 2 

Wilder and Shapiro (1991) Experiments 1, 2, and 3 

Wilson, Cruz, and Kang (1992) 

Young, Thomsen, Borgida, Sullivan, and Aldrich (1991) 

Yzerbyt and Leyens (1991) 
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requires that decision makers have access to all applications from a pool. They failed to 

realize, however, that their replications were not applications from a pool for a single 

resource; the replications are three different resources (AZT, housing, and organs for 

transplantation) and subjects were asked to make separate decisions about each one (unlike 

what they supposed a "real life situation" might be). 

Confounding of variance sources may result when crossing is incomplete, as in 

Latin Square type arrangements. For example, in some studies, subjects received one 

replication for each level of the treatment (e.g., Bettencourt et al., 1991; Grove & 

Werkman, 1991; Hawkins et aI., 1991; Wilson et aI., 1992), which complicates the 

analysis even more. Bettencourt et aI. (1991) tried to handle the problem by doing two 

separate analyses. Grove and Werkman (1991) and Hawkins et al. (1991) and Wilson et 

al. (1992) ignored the replications in their analyses. 

But neither ignoring the replications, nor resorting to analyzing hypotheses in bits 

and pieces, is an attractiv~ solution. Consider the Wilson et al. (1992) experiment, which 

could yield a design similar to the one given below in Figure 5.4 (this is one possible 

configuration--it is not clear from the details of the report whether or not they used a true 

Latin Square), where Pi represents the ilh level of Perspective taking, C] represents the jth 

level of Construct differentiation, Ik represents the klh level of the intimacy factor, Rm 
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PI P2 P3 

SI R I• II R2• II R3• II 

C1 S2 R3. I2 R I.I2 R2.I2 

S3 R2• II R3• II R I• II 

S6I 

PI P2 P3 

S62 R I• II R2• II R3• II 

C2 S63 R3. I2 R I.I2 R2.I2 

S64 R2• II R3• II R I• II 

SI22 

PI P2 P3 

SI23 R I• II R2• II R3• II 

C3 SI24 R3. I2 R I.I2 R2.I2 

SI25 R2• II R3• II R I• II 

SI84 

Figure 5.4. ·Possible Latin Square design for Wilson. Cruz. and Kang (1992) 
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represents the mth level of the replications factor, and Sn represents the nth subject within a 

block. 

Type I error rates for this design are not easy determine. However, it is helpful to 

remember that this design is a variation of a Latin Square design, and is a "partially 

confounded design" (John, 1980) in which complete or partial confounding of the main 

effects and interactions of the remaining factors will occur. Several sources of variance 

will be indistinguishable. For example, as commonly happens in independent groups 

designs, subjects will be confounded with particular levels of intimacy in each square 

(making it impossible to detect a subject x intimacy interaction). However, other variables 

will be completely or partially confounded with interactions in the design. For example, C 

will be partially confounded with the P x I x R x S interaction. If other main effects or 

interactions in the design interact with C, those effects will be confounded with the 

remaining effect (e.g., a C x P x R interaction is partially confounded with the slI 

variance). 

The relevance of this confounding is underscored by Myers (1979). He noted that 

the assumption of an additive model of treatment effects (i.e., that interactions in the 

population are negligible) is important to the analysis of the Latin Square design because 

"the expected mean square for a main effect in a Latin square design will have variance of 

interaction effects involving the other two variables as one of its components, unless such 

interactions are absent in the population" (p. 265). Because these interactions afflict 

estimates of the main effects, but not the within groups error term, the F tests of the Latin 

Square design will be positively biased (too many Type I errors) if the interaction effects 

are greater than zero. 

As it turns out, Wilson et al. found significant interactions of Constmct 

Differentiation x Perspective for two dependent measures (circumstance attributions and 
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target attributions). Although this is not decisive evidence that they have biased F tests, it 

is certainly plausible to assume that interactions can and do exist--and therefore that the F 

ratio will be inflated. 

An alternative design for Wilson et al. is to completely cross all the explanatory 

variables and the replications factor and to nest subjects within cells. A common reason for 

choosing the Latin Square design is for power considerations--for example, when 

obtaining sufficient numbers of subjects is problematic. However, Wilson et al. had 184 

subjects that could be divided among the 2 x 3 x 3 x 3 design (162 subjects would yield 3 

subjects per cell and 216 subjects would yield 4 subjects per cell). Figures 5.5 and 5.6 

show how power increases dramatically with small increases in the number of replications. 

Another example of this can be seen in the Bettencourt et al. (1992) study of the effects of 

reward structure on perceptions of interpersonal or task focus. Again, assuming that 

subjects are assigned to a cell of the design rather than crossed with replications, power 

increases dramatically with small increases in the number of replications. Notice in Figures 

5.7 and 5.8, increases of only a few replications substantially increases power to detect the 

main effect (except in cases of very small effect sizes). (More extensive power tables for 

Wilson et al. and Bettencourt et al. are given in Appendix G.) Thus, increasing the 

replications by a few, and nesting subjects within cells of the design seems like a 

reasonable way to deal with the power of the design, without resorting to complicated Latin 

Square arrangements. 

In summary, it should be noted that much complexity in analysis can be avoided by 

paying attention to analysis at the design stage; plans for the analysis should always be a 

part of the design process, regardless of whether the design includes random factors or not. 

Several simple rules will circumvent many serious practical difficulties 

First, avoid crossing random factors with olle another. Crossing random factors 

will always result in a need for a quasi F test. As a side note, Clark (1973) and Fontenelle 
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et al. (1985) both argued that completely confounding subjects and stimuli can be one way 

to avoid problems of using a quasi F. If obtaining stimuli is relatively simple, this is a 

sensible suggestion. If having really large numbers of stimuli is problematic, the analysis 

is guaranteed to be simpler if replications and subjects (or any two random factors) are 

arranged hierarchically rather than factorially (that is, if one random factor is nested within 

another). 

Second, avoid incomplete crossing of random factors with other factors. 

Incomplete block designs will result in confounded sources of variance and will require that 

very strict conditions are satisfied about the interaction effects, else Type I error rates will 

be inflated. 

Both of these suggestions are easily implemented, requiring only forethought in the 

design of the experiment (as is demonstrated with the Wilson et aI., 1992 and Bettencourt 

et aI, 1992 studies by simply nesting subjects within the treatment x replication cells). But 

the minimal energy expended in the design phase will result in much saved effort in the 

analysis stage. 

Conclusion 

Current research practices in communication and social psychology appear to be 

badly misaligned with the purposes of the research and with the objects of study. It is 

apparent that the thinking of many social science researchers is that materials used in 

research can be a source of variability in a treatment effect, and often those researchers 

explicitly acknowledge their concerns about generalizations and confounding because of 

that fact. But in the conduct of their studies or the analysis of their data, they fail to take 

measures that will ensure a clear description of the effect of interest by failing to include 

replications in the design or by failing to account for replications-related variability in the 

analysis. 
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For many of the theoretical contrasts of interest in these areas, experimental 

treatments must be understood as abstract contrasts which can be studied only when 

implemented in concrete materials having other idiosyncratic qualities. A stimulus that is 

used as a template and that is made to vary in some theoretically interesting way is one 

possible instantiation of a treatment, rather than an "operationalization" of the treatment. 

Another instance of the treatment comparison may vary unexplainably from that first 

instantiation. That "random" variation must be accounted for in design and analysis 

decisions. But in practice, researchers design experiments as though concrete materials 

varying in some interesting way represent 'pure' treatment contrast. Failure to entertain the 

possibility of a variable treatment effect can lead to problematic practices, such as the lack 

of attention to the sampling of replications or failing to design replications into the study in 

such a way as to facilitate the analysis (e.g., crossing random factors). 

Researchers, by using replications and by explicitly calling attention to that fact in their 

research reports, make it apparent that the research community often shares the belief that 

stimuli can be a source of unintended variance in a design, and that replications are needed 

to control confounds and to increase generalizability. However, this belief is obviously not 

universally held, given that other studies needed replications but did not include them. 

Continued effort is necessary to point out the importance of considering materials when 

designing studies, particularly for those studies that might need replications. Although the 

clear conclusion of Jackson and associates (as well as many others) has been that 

replications should be included as a random factor in the analysis of replicated experiments, 

it is very uncommon for that to happen in practice. Most often replications were ignored, 

or treated as fixed effects. The consequence of these analytic decisions can be tests of 

hypotheses other than those of interest, and ultimately can hinder the development of 

knowledge in areas where these mistakes are being made. From the evidence here, it 

seems as though many theoretical areas are plagued by studies where too many Type I 
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errors are common, which can lead to wasted effort and time when attempting to build on 

or to replicate the conclusions of those studies. 

Incorporating replications into experiments and recognizing replications as a source 

of random variation will not solve all problems of confounding and generalization. Rather, 

the routine use of these design and analysis strategies raises new questions about issues 

such as how best to sample, and how to diagnosis and respond to violations of 

assumptions. Although the latter questions are beyond the scope of the present study, it is 

important to see how the issues addressed here contribute to an abstract picture of treatment 

effects that makes it possible and meaningful to formulate these unanswered questions as 

an agenda for future research on generalization. 
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APPENDIX A: STUDY-BY-STUDY ANALYSES OF VALIDITY THREATS 

Buller, LePoire, AUfle, and Eloy (1992) 

Buller et al. (1992) designed an experiment to determine the effect of speech rate 

and speaker vs. other benefit on the success of compliance-gaining attempts. Two 

messages (differentiated as either benefit to speaker or benefit to other) were recorded at 

five different speeds by one male speaker. On the basis of their results, they claimed that 

increased speech rate improves ratings of social attractiveness, perceived competence, and 

perceived dominance. Evidence for their claim came from positive correlations between 

actual speech rate similarity and social attractiveness, and a one-way ANOV A on means 

with varying speech rates as levels of the explanatory variable for the dependent measures 

of competence and dominance. In the Buller et al. (1991) study, increased speech rate 

increased perceptions of dominance and competence only for the first three levels of the 

speech rate variable (i.e., at the two highest levels of speech rate, ratings of dominance and 

competence began to drop). In tests that used "actual" speech rate similarity, dominance 

and competence were not related to speech rate similarity. But in tests that used 

"perceived" speech rate similarity, dominance and competence were related to speech rate 

similarity. 

We should worry that changing the explanatory variable (e.g., speech rate) for the 

speaker might also create unintended changes in other variables (e.g., in pitch or volume), 

while changes in the explanatory variable for another speaker might change other variables 

(e.g., enunciation or comprehensibility). Thus, the rival hypothesis that manipulated 

portions caused incidental changes in variables other than the independent variables of 

interest is a plausible alternative to the researchers' claims. 
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Burgoon, Birk, and Hall (1991) 

Burgoon, Birk, and Hall (1991) Study 2 were interested in determining the effect of 

verbal aggression (low, moderate, or high) and biological sex of a physician (male or 

female) on patient compliance. Subjects read a scenario that was manipulated by adding 

treatment segments to a template scenario to represent the levels of the aggression variable, 

and the message was attributed to Dr. Patrick Hansen or Dr. Patricia Hansen. Failure to 

replicate the treatment segments (the aggressive passages inserted into the template leaves 

open the possibility that the treatment effect may be dependent on the materials chosen-

representing the threat of unexamined variability in the treatment effect. 



126 

Chen, Reardon, Rea, and Moore (1992) 

Chen et al. (1992, Study 1) investigated the effects of forewarning (present or 

absent), personal involvement, and distraction on attitude change. Subjects heard a three 

minute message advocating a senior comprehensive exam. Study 2 involved the same 

message, but added message strength as a variable. The use of a single message about 

senior comprehensive exams creates a threat due to unexamined variability, because the 

four treatments might have different effects with a message on a different topic. 
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Giles, Henwood, Coupland, Harriman, and Coupland (1992) 

Giles et al (1992) examined the roles of accent (standard or nonstandard), speech 

rate (fast or slow), and age of voice (young or old) on listeners' perceptions of the speaker. 

One confederate was employed to enact the 8 possible combinations of the explanatory 

variables. Among their claims were that "older sounding speakers messages in general are 

processed in schema consistent fashion and remembered less adequately" and that "the 

positive benefits of fast talking and prestige accent are potent enough to counteract 

seriously some of the perceived debilitating effects of chronological age" (p. 519). 

The study involved employing a single confederate, who was expected to enact 

speech behaviors to manipulate the explanatory variables of interest in the study while 

holding all other variables constant. It is clear that this is what Giles et al. (1992) had in 

mind. They noted that: 

a favored method in this instance is the "matched-guise technique," which 

uses stimulus speakers who can assume authentic versions of the dialects, 

languages, or speech variables under study while in principle keeping other 

variables constant (Giles & Bourhis, 1976; Lambert, 1976). (p.501) 

But in their manipulation check, they described a number of "other interesting effects," 

including the facts that when the speaker used: (1) a slow rate he sounded significantly 

older than when he used a fast or medium rate, (2) a young nonstandard style he sounded 

older than when he used a young "received pronunciation" style, (3) an older nonstandard 

style he sounded younger than when he used a older "received pronunciation" style, and 

(4) an older fast or slow style seemed significantly slower than a young fast or slow style, 

while a medium young seemed slower than the medium old. Giles, Henwood, Coupland, 

Harriman, and Coupland (1992) actually described their manipulation check results in 

terms of "speakers" and "talkers," rather than describing the effect for the speaker in their 

study. Although this is likely an unintentional slip, it does illuminate a more general 
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propensity of researchers to prematurely generalize from a single instantiation to a 

population of stimuli. 

Thus, it was apparent that even within the sets of variables that were intentionally 

manipulated, there was unintended variation due to the simultaneous manipulation of 

several variables. However, Giles et al. (1992) tried to explain this away by noting that: 

Given the rigorous and laborious control over the recording and performing 

of the stimulus guises the researchers are confident that these effects are 

inevitable, intriguing, and strictly perceptual biases rather than artifacts 

from inadequate or unintended control of the materials. (p. 512) 

The lack of replication, however, leaves open the possibility that increases in speech rate 

for that one confederate may bring about changes in other aspects of his delivery that might 

explain the effects. 

Thee rival hypothesis that manipulated portions caused incidental changes in 

variables other than the independent variables of interest is a plausible alternative to the 

researchers' claims. Giles et al. (1992) used a message different from one used in an 

earlier study, and noted that one of their results (that older sounding speakers were seen as 

more benevolent) was "unpredicted" and "not a finding emerging in the Giles et al. (1990) 

study, which underscores the need to more vividly explore message content factors in 

language evaluation investigations" (p. 519). 
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Gleicher and Petty (1992) 

One example that illustrates several threats to validity is the unreplicated experiment 

reported by Gleicher and Petty (1992). They examined the role of fear in processing 

persuasive messages. They used one radio broadcast (crime on the Ohio State campus) that 

was relevant to their persuasive message and one radio broadcast (illness afflicting Ohio 

State students) that was irrelevant to the persuasive message. The two radio broadcasts 

represented levels of the relevant/irrelevant classification. In the experiment, subjects 

heard one broadcast before reading a persuasive message about a crime prevention program 

that would increase tuition by $100 each semester. The radio broadcasts were crossed with 

a fear variable (low or moderate), manipulated by indicating that the problem (crime or 

illness) was a serious problem or was not likely to happen. Subjects heard one radio 

broadcast (representing one cell of the four cell design) and then read a persuasive message 

on crime prevention that manipulated a strong/weak argument variable by having either five 

specious arguments or five strong arguments, and a clear/unclear expectation of efficacy 

variable by attributing statements from the author that "the program is highly likely to 

successfully reduce crime" or that" success is questionable." On the basis of the results of 

their study, the researchers claimed that in a low fear condition, subjects are more likely to 

be influenced by the strength of arguments, and in a moderate fear condition, subjects are 

more likely to be influenced by the expectation of efficacy. 

There are several plausible threats to validity in this study. For example, unwanted 

variance in Gleicher and Petty's (1992) study could come about in at least two places: (1) in 

the relationship between the radio broadcasts and the relevance manipulation, and (2) in the 

relationship between the persuasive message as a template and manipulations of argument 

strength as treatment segments.28 

First, the use of a single radio broadcast to represent each of the levels of relevance 

confounds the categories (relevant and irrelevant) with the cases (the two broadcasts). In a 
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case like this one, what substantive rival hypotheses are invited by the case-category 

confounding? One possibility is that the irrelevant broadcast is not so "irrelevant" as 

competing or "diffusing." Students hearing the "illness" broadcast might be less interested 

in the Crimewatch program because they have a competing concern for something else 

(illness) or because hearing about two separate threats diffuses their interest in either one. 

While one would still want to conclude that those hearing the broadcast about crime (the 

"relevant" broadcast are more likely to accept the proposal, one would be poorly positioned 

to attribute this to the arousal of relevant or irrelevant fear. 

Second, the use of a controlled template message and careful development of 

treatment segments may seem to protect the claims about argument strength and efficacy 

from rival hypotheses based on confounding, but this is not in fact the case. In particular, 

the Gleicher and Petty study is vulnerable to a special class of gestalt effects described by 

Crano as "the madras effect," a bleeding of one manipUlation into another. Compare the 

passages below for weak and strong arguments respectively: 

Campus buses run infrequently at night, and require students to wait alone 

at the bus-stop for a long time. Members of the crime-watch staff would 

wait at all the bus-stops, so that students waiting for buses will have 

someone to talk to while they wait. 

Campus buses run infrequently at night, and require students to wait alone 

at the bus-stop for a long time. Members of the crime watch staff would 

patrol bus-stops to make them safer for patrons at night. (Gleicher & Petty, 

1992, pp. 92-93) 

Based on differences in the means of groups defined by the argument strength variable, the 

authors claimed that those students who read strong arguments had more favorable attitudes 

toward the Crimewatch program than those students who read weak arguments and that a 

interaction of argument quality and efficacy showed that this occured in the unclear 
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expectation (or low efficacy) condition. The efficacy manipulation should provide for a 

strong argumentlhigh efficacy condition, a weak argumentlhigh efficacy condition, a strong 

argumentllow efficacy condition, and a weak argumentllow efficacy condition. But notice 

that the nature of the weak argument treatment segments may negate the high efficacy 

condition by giving the audience its own basis for evaluating the program's ability to 

deliver its objectives. With the weak argument, the strength of the efficacy manipulation 

may be lessened: Saying that students will have someone to talk to may cast doubts on a 

speaker who says the program will have a high likelihood of success. The strong 

arguments could reinforce the speaker's claim of efficacy, causing that manipulation to be 

stronger. Evidence for this rival hypothesis might be an interaction effect involving 

argument quality and expectation of efficacy (which in fact occurred, along with a three

way interaction involving those variables and fear). Introducing strong or weak arguments 

may very well influence the effect of efficacy or a large number of other noticed or 

unnoticed variables, thus creating a gestalt effect. 

An additional problem in occured in Gleicher and Petty (1992), as well as a number 

of other studies (e.g., Lord et al., 1991; Moreland & Beach, 1992). This problem, 

concealed insufficiency, happens when a single case is chosen to represent a category (an 

unreplicated and unmatched design), that fact can be obscured by attending to the number 

of subjects or other design features (e.g., factorialization) rather than the number of stimuli. 

Concealed insufficiency threatens conclusions in the same way that case-category 

confounding does, when there are too few instances to determine whether differences that 

might be attributed to the category in fact are attributable to the properties of the cases. 

There are two situations in which concealed insufficiency might be manifest: either by 

attending to the number of subjects rather than the number of stimuli (which may give the 

appearance of multiple independent observations), or as a result of stimuli being nested 

within cells created by crossing two or more explanatory variables (which may give the 
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appearance of multiple stimuli representing a category). In the Gleicher and Petty study, it 

is apparent that the researchers had in mind conclusions that generalized across stimuli, but 

the number of stimuli in each treatment level (i.e., 1 per level) provides an inadequate basis 

for a general conclusion. However, because the study had multiple subjects, the 

appearance of multiplicity may mask that fact (there were 367 subjects in the study by 

Gleicher & Petty, 1992). It is more common for researchers to think of generalization in 

terms of subjects than in terms of stimuli (Kay & Richter, 1977), and focusing on the 

number of subjects can lead to the faulty conclusion that a large number of independent 

observations have been made. Concealed insufficiency often is a problem when a 

researcher wants to make a claim that is general to the categories which are represented by 

the stimuli. 
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Hoffner and Cantor (1992) 

Hoffner and Cantor (1992), in their study of the effects of forewarning on 

enjoyment of suspenseful films, noticed that their claims were threatened by unexamined 

variability. In their study, children were given one of four introductions (a control, one 

that revealed the threat in the scene, one that revealed the happy outcome of the scene, or 

one that revealed both the threat and the happy outcome), and then viewed a segment of the 

film Swiss Family Robinson that was either left unresolved or had a happy outcome. 

Subjects completed two measures of enjoyment, and rated their liking for the ending and 

liking for the program. Hoffner and Cantor noted that most of their conclusions were 

consistent with excitation' transfer theory (e.g., more intense negative affect during the 

show being associated with dislike for the unresolved ending and liking of the happy 

outcome ending). However, the researchers offered a caveat for their findings, based on 

their realization that replications were needed. They noted that "the experimental film was a 

sequence from a Disney film, which was undoubtedly much less frightening than many of 

the show that children report seeing in their own homes, such as Friday the 13th" (p. 56). 

They added that: 

it must be acknowledged that the conclusions of this study are based on 

children's reactions to one specific film sequence. The experimental 

program was a relatively short sequence from a Disney film, chosen for 

ethical reasons to be only mildly upsetting. Longer presentations permit 

viewers to become more emotionally involved with the experiences of the 

protagonists. In addition, scary programs vary on many dimensions, 

including the nature of the depicted threat, the inclusion (or not) of graphic 

violence and brutality, and the characteristics of the victims. Future 

research should seek to replicate and extend the present findings using other 

types of stimuli. (p. 58) 
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Lord, Desforges, Ramsey, Trezza, and Lepper (1991) 

Lord, Desforges, Ramsey, Trezza, and Lepper (1991, Study 2) were interested in 

determining whether category typicality matters more for people who have more familiarity 

with the category. Subjects with varying degrees of familiarity with mental patients were 

given credentials and photos of two students, one of Jon Virdon (fonner mental patient) 

and Peter Tolliver (United Way volunteer, sociology major). The photo of Peter Tolliver 

was the same each time, but the photo of Jon Virdon was varied to manipulate a "typicality" 

variable. For the typical condition, they used a photo of a student selected because he 

looked "like a mental patient" (because he had wide eyes and bushy hair) and one of a 

student selected because he appeared to be a normal student. Subjects rated the likability of 

the two, as well as their desire to work with each individual. 

Thus, photos were nested within levels of the typicality variable, and therefore 

confounded case with category. Results showed that typicality made little difference in 

correlations of attitude toward former mental patients and willingness to work with Jon 

Virdon when the patients were familiar with mental patients (rs = 0.69 and 0.78 for the 

typical and atypical photos, respectively), but made a notable difference when patients were 

not familiar with mental patients (rs = 0.70 and -0.22 for the typical and atypical photos, 

respectively). Similar results were obtained for correlations of attitude toward former 

mental patients and number of activities agreed to engage in with Jon Virdon for the 

students who were familiar with mental patients (rs = 0.43 and 0.70 for the typical and 

atypical photos, respectively) and for the students who were unfamiliar with mental patients 

(rs = 0'.66 and -0.07 for the typical and atypical photos, respectively). The researchers 

used these results to argue that category knowledge moderates the influence of category 

typicality on attitude-behavior consistency. 

However, a rival hypothesis is that those people who are familiar with mental 

patients may have recognized both photos as typical representations of mental patients, 
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whereas people who had little knowledge may have based their judgments on stereotyped 

notions. Thus "typicality" may be confounded with the photo representations, because the 

cases chosen to represent the categories failed to truly discriminate the categories defined by 

the typicality variable. 
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Miller, Cook, Tsang, alld Morgall (1992) 

Miller, Cook, Tsang, and Morgan (1992, Study 2) were interested in determining 

the relationship of gender and perceptions of positive and boastful disclosures. In Study 2, 

one scenario was manipulated to have a boastful and positive version (Le., a matched 

design). One message was written in two versions to represent each type of disclosure and 

subjects were asked to describe their impressions of the discloser. Miller et al found that 

"in contrast to Study 1, characters who boast were viewed as more competent and less 

feminine (more masculine) than were characters who disclose positive information" (p. 

384). They offered as a possible explanation: 

that the scenarios in Study 1 all involve social interactions and "team playing" of 

some sort. Raters might perceive that bragging in such contexts is socially unwise 

and in the end will keep the individual from having as much success as one might 

otherwise. In Study 2, the scenarios suggested that social interactions for the 

character were generally positive and close. (p.384) 

Miller et al' (1992) have noticed a content confound--they noted that their disclosures in 

Study 2 deal with close relationships (a context where "boasting" might be acceptable) as 

opposed to the disclosures in Study 1 which dealt with "teamplaying", a context where 

being boastful might be judged less acceptable. Miller et al. (1992) noted that "partly, of 

course, what concepts are activated more heavily across disclosure conditions is apt to 

depend on the particular stimulus materials--in this case a promotion involving a 

supervisory role. Thus having multiple stimuli in future research is crucial to generalizing 

beyond such contexts" (p. 384). They continue, "In general, this raises the possibility that 

the nature of our disclosures (as stimuli) might differentially activate dimensions that more 

or less readily tie into and result in more stereotypical judgments of men and women" (p. 

384). Thus, a rival hypothesis--that the effect of "type of disclosure" is specific to the 
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materials modified to instantiate the contrast--is a plausible explanation of the results of 

Miller et al.'s study 2. 
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Moreland and Beach (1992) 

Moreland and Beach (1992) were interested in detennining the effects of the 

explanatory variable "mere exposure" on affinity toward a target person, and who chose 

four women thought to be similar who would enact levels of the explanatory variable. This 

design could be considered a "matched" design in the sense that four well matched 

confederates were chosen and then paired with treatment levels. 

Moreland and Beach (1992) claimed that, as mere exposure increased, ratings of 

familiarity, attraction, and similarity also increased. Evidence for this claim came from an 

experiment in which perceptions subjects had of confederates who had varying degrees of 

exposure to the subjects were measured. They explained that "four women (A, B, C, and 

D) were chosen to serve as 'stimuli' for our research" (p. 259). Each woman represented 

one level of the "degree of exposure" variable (notice that this confounds woman with 

treatment level). Moreland and Beach located four women that "were all similar in age and 

appearance and looked to us like typical college students" (p. 259) and pretested them on 

measures of familiarity, attraction, and similarity (the dependent measures) to ensure 

equivalence of the women prior to the experiment. The pretest involved showing slides of 

the confederates to respondents who rated them on the dependent measures used in the 

main study. 

The manipulation involved varying the number of classes attended by the women 

(one woman attended no classes, the second attended 5, the third attended 10, and the 

fourth attended 15). Moreland and Beach (1992) noted that: 

the same "script" was used for every visit. One of the women arrived at the lecture 

hall a few minutes before class began, walked slowly down toward the front of the 

hall, and sat where she could be seen by all the other students. During the lecture, 

she simply listened and took notes. A few minutes after the class ended, the 

woman rose, walked slowly up toward the back of the hall, and left. In order to 
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create conditions of mere exposure, none of the women were allowed to interact 

(verbally or nonverbal) with the other students. On those rare occasions when one 

of the women was approached by a student, she simply turned away and ignored 

that person. (p. 261) 

Subjects were recruited from the class at the end of semester and filled out measures of 

similarity, attraction, and familiarity. 

As noted earlier, any individual characteristics of the four women are confounded 

with exposure condition, so conclusions about exposure on affinity might be threatened by 

other differences among the women. Moreland and Beach (1992) attempted to address the 

potential threats by pretesting the four women to assure that they were, in all important 

respects (on measures of familiarity, attraction, and similarity), equivalent before the 

manipulation. This presumes that "no difference" findings are not capitalizing on chance 

(see Yeaton & Sechrest, 1986 for a discussion of the use of no difference findings). 

There are at least two other obvious problems with their reasoning, however: (1) 

the pretest that Moreland and Beach performed does not guarantee that the women remained 

equivalent once the manipulation began and (2) the pretest certainly does not guarantee that 

the confederates were equivalent on other features not tested by the researchers. The first 

problem might easily be explained away by noting that the pretest measured equivalence on 

the dependent variables, which were expected to change with the manipulation. However, 

the women were pretested by having respondents view slides, which is different from 

having subjects react to the confederates enacting the manipulation. There could be 

differences in their behaviors that were not noticeable in the slides. Thus, there is still have 

no basis for determining whether the changes in those measures were because of 

differences among the women in the number of times that they attended class (the 

explanatory variable), or because attending class accentuated other differences among the 

confederates, perhaps making positive or negative traits more noticeable. Likewise, there 
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is no guarantee that the women's enactments of the script were equivalent (one may have 

made a dramatic entrance, while another may have crept in quietly). Although some 

portions of the data analysis supported linear trends (arranged by number of visits), others 

provided equivocal support of the researchers' claims. For example, using the "familiarity" 

measure the third woman (with 10 visits) was rated as more familiar than the fourth woman 

(with 15 visits) and her mean in the pretest was the lowest among the four (i.e., she made 

the furthest advance among the four--going from being the least familiar in the pretest to the 

most familiar in the posttest). If she had been in the position of having the most visits, she 

may have made the effect seem even larger, and if she had been in the position of having 

the least visits, she may have made the effect disappear. 

Thus, despite their efforts to demonstrate the pre-experiment equivalence of the 

women, Moreland and Beach's (1992) conclusion that increases in mere exposure increase 

perceptions of similarity, attraction, and familiarity still is threatened by the rival hypothesis 

that differences in the women or their performances, not differences in the amount of 

exposure, may have caused differences in perceptions. Despite the possibility that 

differences in the treatment can alternatively be explained by the fact that the women were 

confounded with a particular level of the treatment, Moreland and Beach intend their claims 

about exposure and its impact on affinity to be general. They noted that "we believe that all 

of these effects were produced by mere exposure rather than by any differences in the 

appearance or demeanor of the women" (p. 263). 
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Pfau, Van Bockel7l, and Kang (1992) 

Pfau, Van Bockern, and Kang (1992) investigated the effects of inoculation 

(inoculation, inoculation plus reinforcement, or control), self esteem (low, moderate, or 

high), and gender (male or female) on attitudes and behaviors. Depending on the 

experimental condition, subjects were shown an inoculation video, an inoculation video 

and then a reinforcement video at a later date, or neither. Although Pfau, Van Bockern, 

and Kang do limit some of their conclusions to smoking, it is clear they see their 

experiment as "general" support of McGuire's inoculation theory. Failure to replicate 

results in unexamined variability in the inoculation effect. 
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Segri1z and Dillard (1991) 

Segrin and Dillard (1991) conducted an "experiment in which depressed and 

nondepressed participants, who attempted to exert interpersonal influence, met with 

success, ambiguity, or failure" (p. 115). The outcome variable (success, ambiguity, or 

failure) was manipulated by having a confederate who was called and asked by the 

participant to volunteer for the campus tutorial service either agree to volunteer, "think 

about it," or refuse. The failure to use more than one confederate leaves open the 

possibility that the results are a function of that particular confederate's enactments of 

the "outcome" variable, resulting in unexamined variability in the treatment effect. 
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Trost, Maass, and Kenrick (1992) 

Trost, Mass, and Kenrick (1992) studied the influence of minority and majority 

influence, personal relevance (high or low) on attitude change. Subjects read a proposal 

for senior compreshensive exams that was a combination of strong and weak arguments. 

Failure to replicate the message leaves open the possibility that effects of type of influence 

and relevance may vary from message to message (e.g., it may be that minority versus 

majority influence matters for some topics more or less than others). 
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Wilson and Weiss (1991) 

In Wilson and Weiss's (1991) experiment designed to assess the influence of 

explanations on children's enjoyment of a frightening film, the use of a single film to which 

a manipulation of explanation type was applied leaves open the possibility that the 

manipulation might work differently for a different film. In the Wilson and Weiss (1991) 

study, two types of explanations ("reality explanations," in which subjects were told that 

events portrayed in the film could not happen in real life, and "special tricks explanations," 

in which subjects were told that events in the movie were made possible by special makeup 

and props) and a control group were contrasted (the explanations are shown in Figure 

A.l). The stimulus was a frightening movie, and the explanations were each "treatment 

segments" added to the movie. 

The children then watched a film broken into four segments. The first three 

segments were for relaxation or for other experiments. The fourth clip was the 

experimental stimulus for this study, and consisted of a 7 minute segment of Salem's Lot, 

chosen as an example of a frightening film. The authors described the segment: 

In the scene a man and a boy enter a dark basement in order to search for a 

coffin. The coffin is closed and surrounded by seemingly dead people. 

The man opens the lid of the coffin, revealing a blue-skinned vampire with 

fangs and long nails. Suddenly the vampire opens his eyes, hisses, and 

lunges at the man. The man proceeds to drive a stake through the vampire's 

heart. Concurrently, the dead people rise up and try to grab the boy. The 

boy locks the people in another room. The scene ends as the man and the 

boy watch the vampire shrivel up to a skeleton. (Wilson & Weiss, 1991, p. 

312) 
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Special Tricks Explanation 

Sometimes on TV special tricks are used to make people look different. 

One special trick people on TV use is makeup. A TV person can put dark 

make-up on his face and around his eyes to make him look mean. Another 

special trick people on TV use is little pieces of clay or plastic. A TV person 

can glue pieces of clay or plastic to his ears and to his nose to make him 

look scary. If you took the pieces of clay or plastic off, the person does not 

really look scary. So special tricks like make-up and pieces of clay or 

plastic can be used to make TV people look different than they really are. 

Reality Explanation 

Sometimes on TV a person can do things that cannot really be done off of 

TV. One thing a person on TV might do is lift a heavy car over his head. 

You would never see this except on TV, because people off of TV, like you 

and me, are not strong enough to lift cars up over their heads. Another 

thing a person might do is fly through the air. You could never see this 

except on TV, because people off of TV, like you and me and your friends, 

cannot fly. So a person on TV sometimes does things like lifting a heavy 

car or flying through the air. But you could never see this except on TV, 

because you and your friends and other people can't really do these things. 

(Wilson & Weiss, 1991, p. 313) 

Figure A.i. Two types of explanations in Wilson & Weiss, 1991. 
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The experimental manipulation, then, involved a message or warning intended to 

have an impact on a subject's reactions while viewing a film. Which version of the 

explanation a subject heard served as the manipulated element, while the film was intended 

as the controlled content to which the manipulation is applied. On the basis of their results, 

Wilson and Weiss (1991) claimed that reality explanations have no impact on younger 

children; and that for older children, a special tricks explanation influences emotional 

responses, but has no impact on the interpretation of the program, whereas a real life 

explanation has no impact on emotional reactions and limited influence on interpretations of 

the program. However, they noticed that a plausible rival hypothesis for their findings is 

that the content of the film may interact with the manipulation to produce differential 

results. 

This problem in Wilson and Weiss's (1991) study is that the template (the movie) is 

more receptive to one level of the treatment, resulting in unexamined variability in the 

treatment effect. They even noted that their results may be due to the fact that the special 

tricks forewarning may be a better way of waming children about a vampire scene (e.g., 

"This is just special make up") than a real life explanation, rather than due to inherent 

differences in the two types of explanations. That is, one type of explanation fits better 

with the content of the movie than the other, producing a plausible explanation for their 

results. A real life explanation may work better for another type of frightening film. And it 

may be that neither explanation works for other frightening films. Discounting a shark 

attack from a Jaws movie by saying that it is a special trick or that it could not happen in 

real life might have little influence if the audience knows that sharks do exist and that they 

may attack humans. 
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APPENDIX B: STUDY-BY-STUDY ANALYSES OF REPLICATED STUDIES 

Arkes, Boehm, and Xu (1991) 

Arkes, Boehm, and Xu (1991, Experiment 1): used statements that had either: 

familiar names (e.g., John Wayne) or unfamiliar names (e.g., William Dolin) as the 

topic of the sentence. Names were presented to a large group of undergraduates 

who rated them on a seven-point scale (1 = 'definitely not familiar,' 7 = 'definitely 

familiar'). We selected 36 high familiarity names, rated five or above, and 36 low 

familiarity names, rated three or below. These names were paired with facts to 

form reasonable sentences. Examples of sentences with highly familiar names are 

"John Wayne was born in Indiana" and "Leonardo da Vinci had two wives at the 

same time." Examples of sentences with unfamiliar names are "William Dolin grew 

up on a dairy farm" and "Allen Mayle once worked as an elephant keeper." (p. 

580) 

Subjects filled out Need for Cognition scales, and rated each of the 46 statements on 

validity, familiarity, and source recognition. Arkes, Boehm, and Xu describe the design as 

a 3 (time lag: 1,3,5 weeks) x 2 (Need for Cognition: Abovelbelow median) x 2 

(Repetition: repeatedlnonrepeated) x 2 (Session: 112). In Arkes, Boehm, and Xu (1991, 

Experiment 2) different sentences were used. Subjects were primed one week prior to data 

collection by hearing passages about China. They were then asked to make validity 

judgments about statements about China, and statements not about China, in order to 

determine the influence of priming on judgments of validity. Again, sentences was not 

included as a factor. In Arkes, Boehm, and Xu (1991, Experiment 3), subjects all saw a 

list at the beginning of the experiment (with 30 true-or-false statements) and then the 

subjects saw one of three lists of 30 statements (one a week over a five week period) for a 

total of five additional lists per subject (with a total of 16 lists through the experiment). 
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Annstrong, Biorsky, and Mares (1991) 

Armstrong, Biorsky, and Mares (1991) were interested in the influence of 

background television on reading performance. Subjects read a passage with television 

playing in the background (except for a control condition). Replications were nested within 

program type (drama programs, TV-ads, and control). A second explanatory variable, 

timing of test (immediate/delayed), was crossed with the program type. Subjects were 

given a reading test over the content of the passage they had read. Armstrong, Biorsky, 

and Mares (1991) noted that: 

two programs were selected to act as manipulations of each type of program 

content, rather than a single instance of each type, in order to reduce the 

chances that variation among TV stimuli on dimensions that were not of 

theoretical interest could confound interpretation of the findings (cf. Bradac, 

1983 ; Jackson & Jacobs, 1983). (p. 239) 

Replications were needed to avoid confounding the case (specific dramas or TV -ads) and 

the category (program types). 
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Berger and DiBatista (1992) 

Berger and DiBatista (1992) used two goals (making a date, ingratiating a 

roommate) to determine the relationship between (1) amount and diversity of information 

sought and (2) the degree of plan elaboration. Replications were needed because goals 

might elicit different responses in planning. Similarly, Berger and Jordan (1992) studied 

the relationship of plan elaboration to information seeking. They observed that including 

two goals as replications in their study "increased the generalizability of the design and 

enabled us to determine whether the type of social goal sought would influence the kinds of 

person and situation information requested by participants" (p. 371). 
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Bettencourt, Brewer, Croak, and Miller (1992) 

Bettencourt, Brewer, Croak, and Miller (1992, Study 2) were interested in the 

effects of reward structure (cooperative or competitive) on perceptions of interpersonal and 

task focus. They used three scenarios about groups of people working on tasks (two high 

school speech teams preparing for a tournament, two towns recruiting voters, two medical 

labs working on a cure for a childhood disease) as replications crossed with the explanatory 

factor reward structure to produce cooperative and competitive versions and measured 

subjects' perceptions of the amount of time groups would allocate to working on the task 

and talking about personal issues. Replications were needed so that the researchers could 

determine if the treatment effect would vary from replication to replication due to the nature 

of the task. 
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Burgoo1l, Walther, and Baesler (1991) 

Burgoon, Walther, and Baesler (1991) were interested in the evaluations of touch 

and its effect on communicator attractiveness and credibility. They used four confederates 

who interacted with participants during problem solving discussions with each confederate 

serving in 8 treatment conditions. One manipulation involved varying communicator 

valence. They note: 

To induce maximum differences [in communicator valence], three characteristics 

were manipulated: apparent status, physical attractiveness, and task expertise ... 

. Under high valence, Cs were instructed to report to the experiment in "professional 

attire" (attractive, moderately formal dress), to be well groomed, and to introduce 

themselves as graduate students in an MBA program who have been studying 

"quite a bit about decision-making processes." Under low valence, Cs were 

instructed to appear in highly casual, unattractive, ill-kempt clothing, to be poorly 

groomed (e.g., dirty hair, no makeup for women, beard stubble for men), and to 

introduce themselves as cashiers at a local grocery store who "have no experience 

with decision-making tasks." (p. 243) 

A second manipulation was whether or not the confederate touched the subject during their 

interaction. Finally, subject and confederate gender were taken into account in the 

analyses. Thus, confederates comprised a replications factor that was nested within the 

confederate gender factor, and was crossed with the other three explanatory factors 

(valence, touch, and subject gender). Confederates engaged in discussions with the 

subjects which were videotaped. After their interaction, subjects rated the confederates on 

seven dimensions of relational communication, five dimensions of credibility, and three 

dimensions of attraction. Having replications was important to avoid confounding the 

effects of a specific confederate with a level of the gender variable, and to avoid 

superfluous variations in the touch and valence treatments. 
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Burroughs and Drews (1991 ) 

Burroughs and Drews (1991) were interested in determining the effects of high and 

low typicality distractors across settings. In Experiment 1, they had subjects respond by 

giving typicality ratings to behaviors in each of five settings (grandstands, snackbar, 

bookstore, post officeibank, and hallways) used as replications crossed with rules as an 

explanatory variable. In Experiment 2, distractor typicality was the explanatory variable, 

again crossed with setting replications. In Experiment 3, behavior typicality was 

manipulated as the explanatory variable, crossed with situation replications. 

Burroughs and Drews noted that "in keeping with the suggestions of Santa, Miller, 

and Shaw (1979) and Clark (1973), both subjects and the five situations in the replications 

were treated as random effects in the analysis" (p. 225) and that they have "used 

. conservative statistical procedures (quasi F tests) in order to generalize beyond the specific 

stimuli in our study" (p. 232). Their use of the quasi F was necessitated by the fact that 

two random factors--subjects and replications--were crossed. In all three experiments, 

replications allowed for an examination of the replications-related variability, which was 

suggested by significant interactions involving replications in Experiments 2 and 3. 

Burroughs and Drews (1991, Experiment 2) replicated "settings" and found a significant 

Typicality x Settings interaction (this design is shown in Table 4.5). They then analyzed 

simple main effects at each level of the replications factor. Burroughs and Drews (1991, 

Experiment 3) replicated "blocks of behavior," found a significant Comparison x Blocks of 

Behavior (replications) interaction, and then analyzed simple main effects at each level of 

the replications factor. 
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Cantor alld Omdahl (1991) 

Cantor and Omdahl (1991) used two "life threatening events" (fire and drowning) 

as replications to test the influence of dramatic portrayals of events as either threatening or 

benign on several dependent measures. The replications factor was matched across levels 

of the explanatory factor (program version). The threatening fire tape was a scene taken 

from Little House all the Prairie in which a school catches fire. The benign fire scene was 

taken from My Side of the MOllntain and depicted a boy and a man singing by a campfire. 

The threatening water scene was taken from Jaws 2 and showed a boy falling off a boat 

and going under water as though drowning (no sharks). The benign water scene was also 

taken from Jaws 2 and showed a beach scene with people laughing and playing. After 

watching one of the film clips, subjects completed a variety of measures of liking and fear 

of water and fire related activities. Replications were important to assess whether or not 

results would vary due to a particular type of life threatening event. A significant 

interaction of the treatment and replications demonstrated that had they not replicated, their 

conclusions would be threatened by unexamined variability in the treatment effect. 
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Christensen (1991) 

Christensen (1991) investigated the impact of using parental advisory (warning) 

labels on record albums on children's perceptions of the album. He used two music types 

(hard rock and pop/urban contemporary dance) as levels of a replications factor that was 

crossed with the explanatory variable "labeling" (label/no label). Respondents saw and 

heard one album, and rated it as to whether they (1) loved itlhated it and (2) wanted to buy 

it. Gestalt effects were possible when applying the treatment segment (labeling) to the 

record album. Christensen noted that "in order to enhance external validity, two different 

target albums were employed ill the study: a hard rock (bordering on heavy metal) album 

by a regional Pacific Northwest band, and a nationally released but unfamiliar pop/urban 

contemporary dance (popIUCD) album" (p. 108) and that "the only purpose of including .. 

. different ... music types was to increase generality" (p. 108) and "there was no 

particular theoretical interest in the differential effects of labeling by type of music" (p. 

110). 
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Clark and Taraban (1991) 

Clark and Taraban (1991) replicated "targets" (or confederates) who were crossed 

with two explanatory factors: type of relationship (communal or exchange) and emotion 

(none, happy, sad, or irritable). Subjects received behavioral descriptions of each of the 

confederates, and were a~ked to make judgments about their suitability for a role in the play 

that was to be cast. Replications were important to avoid confounding characteristics of a 

confederate with the treatment contrast. Clark and Taraban observed that "a variety of 

targets were used to help ensure the external validity of our eventual results" (p. 326). 



156 

Enzle and Hawkins (1992) 

Enzle and Hawkins (1992, Study 2 and 3) used one story in each study crossed 

with two variables: a priori decision and a posteriori characterization. In Study 2, a 

homeowner shot and killed an apparent intruder. In discussing their Study 2, Enzle and 

Hawkins note that "the a posteriori victim information effect thus depends on a priori actor 

negligence information. Our formulation is not, however, limited to weapons, killers, and 

decedents" (p. 177). They therefore conducted Study 3 with a different vignette, about a 

neighbor who gives an apartment key to a group of movers (who were later identified as 

movers or professional thieves). Replications were important to show that the effects of 

the explanatory variables generalized across stimuli. avoid problems associated with gestalt 

effects--for example, changes in party affiliation descriptions could influence interpretations 

given other parts of the candidate description. 
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Erber (1991) 

Erber (1991, Study 1) used eight traits (4 positive and 4 negative) as replications 

crossed with type of behavior (applicable/nonapplicable) as an explanatory variable to 

detennine the relationship of mood, and applicability and valence of behaviors on ratings of 

the behaviors. (Erber has a second replication factor, that is treated as two separate studies. 

He varied method of manipulating mood across his two studies, and noted that "Study 2 

successfully replicates the results of Study 1. A very different manipulation of affect 

resulted in an interaction similar to the one obtained in the first study" (p. 493). This will 

be addressed in the following section.) Trait replications were nested within the 

explanatory variable valence of behaviors and crossed with mood and applicability. Using 

replications of traits was needed to examine the variability it could add to the treatment 

effect, as evidenced by a significant Mood x Applicability x Trait Replications interaction. 

Additionally, using one trait nested within the valence variable could have led to case

category confounding. 
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Fein and HiLton (1992) 

Fein and Hilton (1992) "examined the impact that nondiagnostic individuating 

information has on the consistency between subjects' attitudes toward a group and their 

behavioral intentions toward individual group members" (p. 101). Their explanatory 

factors were ingroup/outgroup status (operationalized as a comparison of the subject's 

political preference and the political patty of the candidate in the vignette) and individuating 

information (relevant information or psuedo irrelevant information), and they used two 

vignettes as levels of the replications factor. They described their design as a 2 (Democrat 

vs. Republican Subject) x 2 (Democrat vs. Republican Candidate) x 2 (clearly irrelevant 

information vs. pseudo irrelevant information) x 2 (vignette 1 vs. vignette 2) between 

subjects factorial. Subjects read one vignette in which the main character was identified as 

either a Democrat or Republican candidate and then gave ratings of intention to vote for the 

candidate, impressions of the candidate, and typicality of the candidate as a member of the 

projected party affiliation. 
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Garza and Santos (1991 ) 

Garza and Santos (1991) used Hispanic and Anglo confederates to create groups 

where subjects would be either be in the minority or majority. Groups each had 6 

members, in all possible ratios of Anglo to Hispanic. The groups completed a task that 

could be played so that either the individual or the group could obtain maximum benefit. 

Explanatory variables were ethnicity of the subject, gender of the subject, feedback 

(cooperative, competitive), and ingroup/outgroup ratio (1 :5,2:4,3:3; 4:2, 5: 1, 6:0), with 

confederate replications nested within ingroup/outgroup ratio. Subjects were measured on 

the number of times that they chose an "individual" rather than a "group" outcome. 

Confederates were replicated to avoid confounding individual confederates with the levels 

of the ingroup/outgroup distinction, and with the difference in the feedback conditions. 
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Grimes (1991) 

Grimes (1991, Experiment 1) had subjects watch four television news stories that 

served as replications, were crossed with the explanatory variable "channel redundancy" 

(i.e., the degree of overlap in the visual and audio portions of the story), and contained 

either auditory or visual probes. Subjects sawall four stories in one of the three levels of 

the redundancy variable, and then completed visual and auditory memory tests. Grimes 

(1991, Experiment 2) used the same four stories as replications, again crossed with the 

three levels of the channel redundancy variable. An additional explanatory variable was 

"preload"--visual stimuli that preceded the showing of the news stories to test interference 

with memory of the news stories. Channel redundancy was manipulated by varying the 

pictures in the broadcast so that they either reflected exactly what was being said, or some 

related concept. Thus, replications were needed to avoid a rival hypothesis associated with 

superfluous variation, possibly caused by extra variability introduced with the treatment 

segment. 
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Grove and Werkman (1991) 

Grove and Werkman (1991) used seven female confederates as replications to enact 

an "able-bodiedness" variable (able-bodied/visibly disabled). Subjects interacted with one 

confederate from each condition and then responded to a questionnaire after each interaction 

that measured their attentiveness to a range of verbal and nonverbal communication and 

other behaviors. Additionally, coders rated videos of the conversations for nonverbal 

expressiveness, information seeking, and a variety of other measures in order to determine 

whether reactions to the disabled differ from reactions to able-bodied. Having multiple 

confederates is important to avoid confounding disability with the characteristics of one 

particular confederate. 
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Hawkins, Pingree, Fitzpatrick, Thompson, and Bauman (1991) 

Hawkins, Pingree, Fitzpatrick, Thompson, and Bauman (1991) "hypothesized that 

a respondent's marital interaction schema would provide a set of expectations about couple 

interactions, thus making some of the televised couples familiar and commonplace and 

other couples surprising and meaningful" (p. 489). They used two videos as replications 

of each of three couple types: An Early Frost and Tender Mercies to represent a traditional 

couple type, Mr. Mom and Micki and Maude to represent an independent couple type, and 

Irreconcilable Differences and Desperately Seeking Susan to represent a separate couple 

type. Couples from the videos, used as replications, were nested within couple types. 

(Hawkins, Pingree, Fitzpatrick, Thompson, and Bauman (1991) had a second factor 

("instruction set") which was crossed with the replications that is not considered here. The 

purpose of this variable was to answer a methodological question, not because of any 

theoretical interest. Replications were needed to avoid case-category confounding that could 

have occurred if Hawkins et al had used only one video of a couple to represent each 

couple type. 
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Honeycutt, Can trill, and Allen (1992) 

Honeycutt, Cantrill, and Allen (1992) were interested in determining whether 

people could identify "subscenes" in Memory Organization Packets (MOPs) for de

escalating relationships. Honeycutt et al. used two stories as replications "in an attempt to 

generalize beyond the particular characters of one de-escalating story" (p. 554), with 

replications crossed with "de-escalation MOP" as an explanatory variable. Subjects read 

one of two stories in which a relationship was deteriorating, and placed slash marks at 

points in the story that the subjects felt were natural divisions. They tested to see if where 

subjects marked the subdivisions of the scene were different from the MOP, and to see if 

males and females divided the stories differently. Replications were needed to avoid 

confounding characteristics of one story with the MOP. 
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Houston, Shennan, and Baker (1991) 

Houston, Sherman, and Baker (1991, Experiment 1) developed descriptive feature 

lists of 6 categories of objects or persons used as replications (apartments, automobiles, 

vacation spots, college courses, a person to camp with, and a person to work on a class 

presentation with), The category replications factor was crossed with an explanatory factor 

"type of description" (shared good features and unique bad features, or shared bad features 

and unique good features), Having replications avoided a rival hypothesis that replication

related variability influenced the treatment effect. 
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Johnston and Hewstolle (1992) 

Johnston and Hewstone (1992, Study 1) gave subjects behavioral descriptions of 

groups to induce stereotypes of the groups, and measured subjects' responses of stereotype 

change, perceptions of presented behaviors, perceptions of typicality, and sUbtyping. 

Subjects received 6 of 48 possible behavioral descriptions (2 consistent, 2 inconsistent, and 

2 irrelevant) used as replications crossed with the explanatory variable "pattem of 

inconsistent information" (concentrated/intermediate/dispersed). Behavioral descriptions 

were replicated to avoid confounding one description with the pattern of information. 

cular person. 
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Karall and Kelly (1992) 

Karau and Kelly (1992) used two tasks as levels of a replications factor that was 

crossed with time limits and sex composition of group as explanatory factors. Subjects 

produced a "solution" after group discussion, and those were compared to coding of the 

interaction. Replications helped avoid threats due to unexamined variability. As Karau and 

Kelly noted, "two tasks of the same type were used in order to reduce the chances that our 

results would be influenced by the idiosyncratic properties of any single task" (p. 553). 
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Leichty and Applegate (1991) 

Leichty and Applegate (1991) examined the influence of four explanatory variables

-an individual difference variable (construct differentiation) and three situational variables 

(speaker power, request magnitude, and familiarity)--on the use of face-saving strategies. 

To avoid confounding specific situations with the manipulated variables, they chose two 

"tasks" to represent each of the cells defined by the interaction of the two levels of each of 

the three situational variables (see Leichty and Applegate's Table 1, p. 460, for a 

description of the task replications). Thus, task replications were nested in the interaction 

of speaker power, request magnitude, and familiarity; and crossed with construct 

differentiation. Replications were needed to avoid threats due to case-category 

confounding and concealed insufficiency because of replications being unmatched across 

levels of the explanatory factor. 
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Libennan and Chaiken (1991) 

Liberman and Chaiken (1991) studied the effects of value conflict and thought on 

attitude change and used two different issues as replications ("Should the CIA have the 

authority to open the mail of American citizens as part of its efforts against foreign spies?" 

and "Should public park lands be opened to mining and exploration in order to promote 

economic growth and prosperity?"). They assigned subjects to think about one issue and 

used the other issue as a distracter, based on the fact that: 

for each issue, subjects were classified as having high or low value conflict. This 

resulted in three between subjects factors: which topic was thought about, value 

conflict on 'the issue thought about (Though-Value Conflict) and value conflict on 

the issue not thought about (Distraction-Value Conflict). (p. 207) 

Replications served two purposes in this study. First, apart from concerns about 

generalization or confounding, the two replications were needed to provide subjects an 

issue to think about and an issue used as a distracter. However, because the two issues 

were used in both capacities, they also served to avoid confounding issue with the 

explanatory variables and to provide evidence that the effect of thought-value conflict 

generalized beyond one issue. 



169 

Mackie, Allison, Worth, and Asuncion (1992) 

Mackie, Allison, Worth, and Asuncion (1992, Experiment 1) used a scenario about 

professors or custodians entering a scholastic bowl competition to test outcome-biased 

counter-stereotypic inferences. Subjects first read that the group (either professors or 

custodians) had been doing a "good job at Belmond College" and then filled out measures 

of percei ved intelligence. Then they read a one page vignette that had the professors (or 

custodians) entering the competition and either winning or losing it. The subjects then 

filled out a second measure of perceived intelligence of the group. In Experiment 2, 

Mackie et al. had subjects read scenarios about a group of ten students from the "Black 

American Student Association" (or alternatively a group of students from the "Asian 

American Student Association") trying to qualify to represent their school in a mathematics 

competition against a rival college. Thus, the replications factor was group, which was 

crossed with an explanatory factor outcome (success/failure) in both experiments. 

Additionally, Experiment 2 had the explanatory factors "inferences made after the first and 

second performance" and "group judgments about Blacks, Whites, and Asians." If 

analyzed as a single study, the replications factor would be crossed with the outcome 

factor, and partially nested within the other two explanatory factors. Replications were 

necessary in this experiment because subjects might have different stereotyped judgments 

about these two comparisons, which could lead to unexamined variability if only one pair 

were used. 
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Me Co nz aek, Levine, Solowezuk, Torres, and Campbell (1992) 

McComack, Levine, Solowczuk, Torres, and Campbell (1992) had two 

replications factors: two scenarios ("Committed Chris" and "Upstate Terry") and two 

message examples for each of five levels of an information manipulation variable. They 

wanted to determine the effects of the explanatory variable information manipulation on 

perceptions of deceptiveness and speaker competence. Scenario replications were crossed 

with the explanatory factor, and subjects received one scenario and one message example. 

(An additional problem resulted because McComack, Levine, Solowczuk, Torres, and 

Campbell (1992) treated the message example replications factor as crossed with the 

explanatory variable, when in fact it was nested.) Scenario replications were needed to 

examine replications-related variability in effects of information manipulation. Message 

example replications were needed to prevent confounding the example case with message 

category. McComack et al. "chose to include two examples [as replications] of each type 

of information manipulation so that we could generalize not only across situations, but 

across messages" (p. 25). 
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McGill (1991) 

McGill (1991) was interested in how people provide causal explanations for events. 

She used two stories as replications (choosing a college and getting a cold), and stories 

were matched across levels of a condition variable (no background, one background/one 

distinctive feature, one background/two distinctive features, two backgrounds, three 

backgrounds). Replications were needed to avoid confounding a story with levels of the 

condition variable, and variability evidenced by a significant Condition x Story interaction. 

Miller, Cook, Tsang, and Morgan (1992) designed three studies to assess the impact of 

different types of disclosures on attributions about a speaker, and used replications in their 

first and third studies. In their first study, subjects read a positive, negative, or boastful 

disclosure for one offour scenario replications Uob hunting, rushing a fraternity, attending 

an awards dinner, and attending a party), with gender of the respondent used as an 

additional explanatory factor. Respondents rated the producer of the disclosures on five 

dependent measures (modesty, positivity, likability, social sensitivity, and successfulness). 

In their third study, respondents were asked to role play positive, negative, and boastful 

disclosures in three scenes. Scenario was the replications factor that was crossed with two 

explanatory variables (type of disclosure and gender of the participants). Without 

replications, it would have been impossible to determine if treatment effects would vary 

from scenario to scenario. 
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Mullen, Davida, Johnson, and Copper (1992) 

Mullen, Dovido, Johnson, and Copper (1992) wanted to determine the influence of 

in-group or out-group differences (operationalized by what group the subjects were in and 

what group a target character was in) on social projection. In Study 1, subjects read a 

scenario "describing the endowment of one million dollars to Colgate University [where the 

study was held] by a wealthy publisher who had attended the school in his youth" (Mullen 

et aI., 1992, p. 427) which was to be split either (a) equally between Freshmen and 

Upperclassmen or (b) with $250,000 going to Freshmen and $750,000 going to 

Upperclassmen. Subjects rated the amount of consensus they believed occurred in their 

class (in-group) and the other class (out-group). In Study 2, the in-group/out-group 

distinction was made by changing the comparison groups to Syracuse University students 

versus Colgate University students. Mullen et al. argued that this new distinction should 

"strengthen" the manipulation. In Study 3, the groups were changed to Liberals and 

Conservatives, and the decision changed to a policy decision about relations with the Soviet 

Union. Failing to replicate could have resulted in unexamined variability, because without 

different ingroup/outgroup exemplars it would be impossible to differentiate effects due to 

the explanatory distinction and effects due to the set of cases chosen to represent those 

distinctions. Mullen et al. argued that they used different scenarios in Study 2 and Study 3 

to "conceptually replicate" (p. 426) their Study 1 to determine the influence of in-group or 

out-group differences on social projection. In their discussion of the three studies, they 

mention other manipulations that have been used in this line of research--males vs. females 

and arts majors vs. science majors--and noted that the stronger differences in Study 2 and 

Study 3 are a result of different groups used as the manipulation. 
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Pratto and Bargh ( 1991 ) 

Pratto and Bargh (1991) had subjects react to candidates after receiving behavior 

descriptions (4 male-typed and 4 female-typed traits combined with 8 sex-neutral traits) in 

an overload (slides changing every 1.5 seconds) or nonoverload (slides changing every 7 

seconds) condition for a male (David) or female (Karen) candidate, so that the three 

explanatory variables (type of behavior description, information overload, and target sex) 

were crossed, with trait replications nested within type of behavior. Subjects were asked to 

make judgments of job suitability and trait description. Replications were needed to 

prevent confounding a specific gender-related trait with type of behavior, and because traits 

might introduce superfluous variations in the other explanatory factors. 
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Read and Cesa (1991) 

Read and Cesa (1991) were interested in the role of expectation failures in 

reminding and explanation. In Study 1, subjects read five stories that contained 

explanations for their outcomes. They were then given five "analogous" stories and asked 

to provide explanations for events in those stories, to determine whether or not they would 

give analogous explanations. Explanations were coded as "consistent" or "inconsistent." 

Thus, story was a replications factor crossed with two explanatory factors: explanation 

(whether the explanation was analogous or not) and reminding (whether the subject was 

reminded of the first story). In Study 2, the same stories were used as replications, but 

subjects were provided explanations for the second set of stories (so that the two sets of 

stories had consistent failures and explanations, consistent failures but different 

explanations, or different failures and explanations). Subjects were asked to rate how good 

and likely the explanations were. An absence of replications would threaten the 

conclusions of the study, because effects of explanation and reminding might vary from 

story to story. 
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Schaller (1992) 

Schaller (1992) investigated the role of the "law of large numbers" on individuals' 

use of other statistical information in making statistical judgmP.nts. Two domains were 

used as replications in his four studies (racquetball and puzzle-solving) crossed with two 

explanatory variables (dataset size and outcome information), and subjects made inferences 

about the abilities of the players or puzzle-solvers. Replications were needed to avoid 

confounding the characteristics of one domain with the treatment contrasts. Schaller 

described his Experiment 4 as a replication of his three earlier experiments and noted that: 

the preceding experiments have all examined the effects of sample size on 

aggregation and statistical reasoning in a single domain: Sports ability. 

There are good reasons to doubt the generality of this effect. Past research 

has indicated that statistical principles are more likely to be applied in some 

judgment situations than in others (e.g., Fong et al., 1986; Kunda & 

Nisbett, 1986a; Nisbett et al., 1983). (p. 79) 
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Skitka and Tetlock (1992) 

Skitka and Tetlock (1992) used three domains as replications (organs for 

transplantation, AZT for persons with AIDS, and low income housing for the poor) to 

investigate the allocation of scarce resources. They crossed the replications with five 

explanatory variables (locus of responsibility, causes of need, scarcity, locus of control, 

and likelihood of effective assistance) to create profiles of characters who were applying for 

a resource. Subjects were asked to make decision about who should receive the resource. 

Study 2 used the same resource domains as Study 1, but eliminated scarcity as a factor 

(i.e., subjects were told that there were enough resources for all applicants). Replications 

were needed because manipulation of the explanatory variables might create gestalt effects 

within anyone domain. For example, the locus of responsibility manipulation may create 

unintended changes in the meaning of the fixed content for the transplantation domain. 

This also raises questions about unexamined variability, because those changes in meaning 

might be quite different for the AIDS domain. As Skitka and Tetlock noted, "to examine 

generalizability of results across operationalizations of key variables and resources, both 

studies included three resource domains: AZT for AIDS victims, organs for people 

needing organ transplants, and low-income housing for the poor" (p. 497). 
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Sparks (1991) 

Sparks (1991) crossed the explanatory variable gender with his movie replications 

to test the effects of gender on distress and delight reactions to frightening films. Although 

nothing was manipulated in his study, replications were necessary to ensure that the effects 

he found for reactions to one film would generalize to other films. He critiqued Zillmann, 

Weaver, Mundorf, and Aust (1986) for using only one film (Friday the 13th, Part 3) in 

their study of the relationship between distress and delight reactions to horror films and 

noted that "the empirical findings just outlined would be more compelling if the 

correlational pattern for distress and delight among males and females could be replicated in 

other laboratory studies using different persons who viewed different film stimuli" (p. 

626). 
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Spranca, Minsk, and Baron (1991) 

Spranca, Minsk, and Baron (1991, Experiment 1) had subjects read scenarios and 

rate the morality of the actors in the scenarios describing (1) a person who allows someone 

to eat salad dressing that will cause the person to have a stomachache on the night before a 

big tennis match and (2) a woman who witnesses an accident and wants to testify in favor 

of a friend, who was actually at fault. Ratings of morality were based on manipulations of 

guilt due to omissions or commissions, and the severity of the outcome (one scenario 

replication was completely crossed with the explanatory variables, and the second scenario 

replication was completely crossed with one explanatory variable and nested in one level of 

the other). Spranca, Minsk, and Baron (1991, Experiment 2) used the same scenarios and 

explanatory variables, but made explicit the intention to do hann in all cases. In 

Experiment 3, a different scenario was used, in which a man was faced with a dilemma 

about whether to switch a runaway train to one track or another, when men were working 

on both tracks. The story had four possible endings to manipulate commission and 

omission: "Sam" could switch from a track with three men to a track with two men, he 

could switch from a track with two men to a track with three men, he could not switch from 

two to three, or he could not switch from three to two. In Experiment 4, a case was used 

describing a decision about treating an infection that might cause brain damage varied by 

who made the decision (physician, patient, or public health official) and the probability of 

success of the treatment (20%, 15%) vs. the probability of damage if no treatment was 

recommended (20%, 15%). In Experiment 5, seven cases were used: (a) a person who 

notices someone else's change sitting on the counter; (b) a government official who wants 

to protect a friend in court; (c) an angry man who causes his neighbor's car to roll down a 

hill; (d) a soldier who prevents a radio message from being received that would have sent 

him on a dangerous mission; (e) a student who cheats on an exam; and (f) an individual 

who witnesses a friend's car accident. In Experiment 5 the cases were crossed with the 
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omission/commission explanatory factor, but were each chosen to represent the levels of 

one other factor (i.e., there were seven other explanatory factors, and each scenario 

included a manipulation of one of them). Experiment 6 used the same cases as Experiment 

5, but used different dependent measures. In each of these studies, replications were 

necessary to avoid confounding a scenario with the omission/commission explanation. 



180 

StangoI' and DU(ln ( 1991 ) 

Stangor and Duan (1991) had subjects exposed to various lists representing 

friendly/unfriendly and honest/dishonest traits of members of a group to determine whether 

subjects form expectancies about the groups. Subjects saw 10 or 20 behaviors for either 1, 

2 or 4 groups. Replications were lists of behaviors, generated from a larger list of 80 

behaviors and were partially nested within the interaction of number of behaviors and item 

type. Failure to replicate the behaviors could have led to confounding behaviors with the 

explanatory factors. 
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Tesserand Camel! (1991) 

Tesser and Cornell (1991) Study 2 explored the relationship of self evaluation and 

perceived freedom of choice to counterattitudinal persuasion and dissonance reduction. 

Subjects wrote an essay in one of four self-evaluation conditions (reflection, positive 

comparison, negative comparison, summer vacation control). They then were asked to 

write a essay and dissonance was manipulated by giving subjects either low or high choice 

about whether the essay would be attitudinally consistent or counterattitudinal. The topic 

was a proposed tuition increase at the University. Study 3 was a replication of Study 2, in 

which the topic was changed to the possibility of implementing comprehensive exams. 

Thus, topic served as a replications factor, crossed with the explanatory variables (self 

evaluation and dissonance). Replications were needed to ensure that the self-evaluation and 

dissonance mrnipulations did not create gestalt effects, creating an effect specific to a 

particular topic. 
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Thompson (J 99 J ) 

Thompson (1991, Experiment 1) was interested in determining the effects of 

methods of information exchange (seeking information, providing information, control) on 

negotiation outcomes. She used a total of eight different tasks: each negotiator engaged in 

two tasks. Dependent measures included judgment accuracy (negotiator's perceptions of 

their partner's intentions) and number of points (profit) earned. Thompson (1991, 

Experiment 2) used "similar" tasks, crossed with the four information exchange conditions 

(provide information, seek information, alerted to other parties interest, and control), with 

number of points earned served as the dependent measure. Task replications were needed 

to avoid confounding task with information exchange. 
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Tourangeau, Rasillski, and D 'Andrade (1991) 

Tourangeau, Rasinski, and D'Andrade (1991) were interested in attitude structure 

and belief accessibility about attitude objects. Issues (abortion and welfare) and items 

served as replications. Issue replications were crossed with response task, group, target 

item, and priming as explanatory factors; with item replications nested within issue 

replications. Replications of issues were needed to avoid unexamined replications-related 

variability in the treatment effect. Item replications avoided case-category confounding of 

items chosen to represent the issues. 
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White (1991) 

White (1991) sought to detennine if judgments of intentionality would be 

influenced by manipulations of locus (internal/external) distinctions and reason/cause 

attributions. In White's Study 2, 28 sentences were categorized into one of four categories 

(internal reason, internal cause, external reason, and external cause) which represent 

combinations of two independent variables, based on the results of his Study 1. Sentences 

were replications, nested within cells of the design based on the reason/cause and 

internal/external distinctions as explanatory variables. As in Hawkins et al. (1991), having 

replications avoided threats due to case-category confounding. 
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Wilder and Shapiro (1991) 

Wilder and Shapiro (1991) investigated the influence of outgroup stereotypes and 

presence of an audience on stereotyping a target. Behavioral descriptions served as 

replications crossed with stereotype conditions (e.g., control, no audience, expert 

audience, ingroup audience) and nested within trait dimensions (positive or negative). 

Replications avoided problems associated with confounding and unexamined replication

related variability. 
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WilSOll, Cruz, alld Kallg (1992) 

Wilson, Cruz, and Kang (1992) used three compliance-gaining situations as 

replications in which "the message source sought to convince: (a) a fraternity brother to 

repay an overdue loan, (b) a dormitory neighbor to turn down her stereo during agreed

upon quiet hours, and (c) a fellow class member to complete his portion of a class project" 

(p. 354). Situation replications were manipulated by varying two explanatory variables: 

perspective (message source, message target, and third party) and message intimacy. One 

other between subjects factor was included (construct differentiation). Wilson et al. used 

multiple situations as replications "to enhance the generalizability of the findings" (p. 354), 

because effects of the manipulation might vary from replication to replication (e.g., 

intimacy manipulations might work differently with a fraternity brother versus a dormitory 

neighbor). 
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YOllng, Thomsen, Borgida, Sullivan, and Aldrich (1991) 

Young, Thomsen, Borgida, Sullivan, and Aldrich (1991) had two scenarios 

(environment and social service) as replications, which were crossed with four explanatory 

variables: priming, level of issue-relevant experience, reason valence, and reason type. 

Replications avoided problems of confounding, as well as gestalt effects. They argued that 

"using such different issues allowed us to assess the degree to which our predictions 

generalize across content domains" (p. 267). 
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Yzerbyt and Leyens ( 1991) 

Yzerbyt and Leyens (1991) had subjects rate candidates for an acting job on the 

basis of trait lists. They note, "to construct the 14 lists of 10 traits, we selected traits out of 

a set of 121 which had been pretested for positivity (1 = very negative, 9 = very positive) 

by a sample of subjects taken from the same population. Traits could not appear more than 

once on any given list and no more than three times in the total of 14 lists" (p. 342). The 

14 lists were broken into 3 positive lists, 3 negative lists, 6 mixed lists, and 2 neutral lists. 

Subjects received all 14 lists, and lists of each type were considered "conceptual 

replications" of one another. One explanatory variable, role, was manipulated by telling 

subjects that the role the actor was auditioning for was either likable or unlikable. The 

valence of the list was a second explanatory factor (whether the list portrayed the actor as 

positive or negative). Thus, trait lists were nested within valence of list and crossed with 

role. Trait list replications avoided problems of confounding of lists with the explanatory 

factors. 



189 

APPENDIX C: STUDY-BY-STUDY ANALYSES OF STUDY DESIGNS 

Table C.l, Comparison of Replications as Ignored or as Random in Amzstrong, Biorsky, 
and Mares (1991) (c = 3, t = 2, r = 4, n = 95) 

Sources 

Program Content (C) 

Timing (T) 

exT 

s(CT) 

F C = MSdMSs(CT) 

FT = MSTIMSs(CT) 

FCxT = MSCxTIMSs(CT) 

C and T fixed, r ignored 

Expected Mean Squares 

tp82c + cr2s(CT) 

Cp82T + cr2s(CT) 

p82CxT + cr2S(CT) 

cr2s(CT) 

df= (c-l), ct(s-l) 

df = (t-l), ct(s-l) 

df= (c-l)(t-l), ct(s-l) 

(table continues) 



Sources 

C 

T 

Program Replication (r(C» 

CxT 

T x r(C) 

s(TrC) 

F C = MSdMSr(C) 

FT = MSTIMSs(CT) 

F CxT = MSCxTIMSs(CT) 

FTxr(C) = MSTxr(c/MSs(CT) 

C and T fixed, r random 

Expected Mean Squares 

trs82c + tsa2
r(C) 

crs82
T 

2 + sa Txr(C) 

tsa2
r(C) + a 2S(TrC) 

rs82
CxT 

2 + sa TXr(C) 

2 sa Txr(C) + a 2S(TrC) 

a 2S(TrC) 

df= (c-l), r(c-l) 

df= (t-l), ct(s-l) 

df= (c-l)(t-l), ct(s-l) 

df= (c)(r-l)(t-l), ct(s-l) 
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+ a 2
s(TrC) 

+ a2S(TrC) 

+ a2S(TrC) 
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Table C.2,Comparisoll of Replications as Fixed or Random in Berger & DiBatista (1992) 
(g = 2, t = 2, r = 2, n = 80) 

Sources 

Gender (G) 

Timing of Information (T) 

Replication (R) 

GxT 

GxR 

TxR 

GxTxR 

s(GTR) 

F G = MSoIMSs(GTR) 

FT = MSTIMSs(GTR) 

F GxT = MSGxTIMSs(GTR) 

FGxR = MSGxRIMSs(GTR) 

F GxR = MSTxRIMSs(GTR) 

FGxTxR = MSGxTxRIMSs(GTR) 

G, T, and R fixed 

Expected Mean Squares 

trs82G + cr2s(GTR) 

grs82T + cr2s(GTR) 

gts82R + cr2s(GTR) 

rs82GxT + cr2s(GTR) 

ts82GxR + cr2s(GTR) 

gs82TxR + cr2s(GTR) 

s82GxTxR + cr2S(GTR) 

cr2s(GTR) 

elf = (g-l), gtr(s-l) 

df= (t-l), gtr(s-l) 

df = (g-l)(t-l), gtr(s-l) 

elf = (g-l)(r-l), gtr(s-l) 

elf = (t-1 )(r-1), gtr(s- I) 

elf = (g-l )(t-1 )(r-1), gtr(s-l) 

(table continlles) 



Sources 

Gender (G) 

Timing of Infol1l1ation (T) 

replication (r) 

GxT 

Gxr 

Txr 

GxTxr 

s(GTr) 

FO = MSdMSGxR 

FT = MSTIMSTxR 

F GxT = MSGxTIMSGxTxR 

FOxR = MSOxRIMSs(GTR) 

F OxR = MSTxRIMSs(GTR) 

F GxTxR = MSGxTxRIMSs(OTR) 

G and T fixed, r random 

Expected Mean Squares 

trs82G + tsa20xr 

grs82T + gscr2Txr 

gtsa2r + a 2
s(OTr) 

rs82GxT + sa2GxTxr 

tsa2Gxr + a 2
s(OTr) 

2 gsa Txr 2 + a s(GTr) 

2 so' GxTxr 
') 

+ a-s(OTr) 

') 

a-s(GTr) 

df = (g-l), te(s-I) 

df= (t-!), te(s-I) 

df = (g-l)(t-I), te(s-I) 

df = (g-l)(r-l), gtr(s-I) 

df = (t-l)(r-I), gtr(s-I) 

df= (g-l)(t-l)(r-l), gtr(s-l) 
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2 + a s(OTr) 

2 + a s(OTr) 

2 + a s(GTr) 
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Table C.3, Comparison of Replications as Ignored or Random in Burgoon, Walther, and 
Baesler(1992) (t = 2, r = 2, d = 2, g = 2, c = 2,11 = 79) 

T, R, D, and G fixed and c(G) Ignored 

Sources Expected Mean Squares 

Touch (T) rdgs82T + cr
2

s(TRDG) 

Reward Value (R) tdgs82R + cr2s(TRDG) 

Subject Gender (D) trgs82D + cr2s(TRDG) 

Confed. Gender (G) trds82a + cr
2

s(TRDG) 

TxR dgs82TxR + cr2S(TRDG) 

TxD rgs82TxD + cr
2

s(TRDG) 

TxG rds82TxG + cr2s(TRDG) 

RxD tgs82RxD + cr2s(TRDG) 

RxG tds82RxG 
") 

+ cr-s(TRDG) 

DxG trs82DxG + cr
2

s(TRDG) 

TxRxD gsS2TxRxD 
") 

+ cr-s(TRDG) 

TxRxG ds82TxRXG 
") 

+ cr-s(TRDG) 

TxDxG rs82TxDxG 
") 

+ cr-s(TRDG) 

RxDxG tsS2RxDxG + cr2s(TRDG) 

TxRxDxG s82TxRxDxG 
") 

+ cr-s(TRDG) 

s(TRDG) ") 
cr-s(TRDG) 

(table continlles) 



FT = MSTIMSs(TRDG) 

FR = MSRIMSs(TRDG) 

FD = MSDIMSs(TRDG) 

FG = MSGIMSs(TRDG) 

FTxR = MSTXRIMSs(TRDG) 

FTxD = MSTXDIMSs(TRDG) 

FTxG = MSTXGIMSs(TRDG) 

FRxD = MSRxDIMSs(TRDG) 

FRxG = MSRxGIMSs(TRDG) 

FDxG = MSDXGIMSs(TRDG) 

FTxRxD = MSTxRXDIMSs(TRDG) 

FTxRxG = MSTXRxa/MSs(TRDG) 

FTxDxG = MSTxDXGIMSs(TRDG) 

FRxDxG =IMSs(TRDG) 

FTxRxDxG = MSTxRXDxGIMSs(TRDG) 

df= (t-1), trdg(s-1) 

df= (r-1), trdg(s-1) 

df = (d-I), trdg(s-1) 

df = (g-1), trdg(s-1) 

df = (1-1 )(r-1), trdg(s-1) 

df = (t-1)(d-1), trdg(s-l) 

df= (t-1)(g-1), trdg(s-1) 

df= (r-l)(d-1), trdg(s-1) 

df = (r-1 )(g-1), trdg(s-l) 

df= (d-1)(g-1), trdg(s-1) 

df= (t-l)(r-l)(d-l), trdg(s-1) 
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df= (t-1)(r-1)(g-1), trdg(s-1) 

df= (t-1)(d-l)(g-1), trdg(s-1) 

df= (r-1)(d-1)(g-1), trdg(s-1) 

df= (t-1)(r-1)(d-l)(g-1), trd.t:'~s-1) 

(table contil/lIes) 
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T, R, D, and G fixed and c(G) Random 

Sources Expected Mean Squares 

T rdgcsS2T + rdsa2TXc(G) + a 2
s(TRDcG) 

R tdgcs82
R + tdsa2RXc(G) 2 + a s(TRDcG) 

D trgcs82
0 + trsa20Xc(G) + cr2s(TRDcG) 

G trdcs82
G + trdsa2

c(G) + cr
2
s(TROcG) 

c(G) trdsa2 c(G) + 0-2s(TROcG) 

TxR dgcs82
TxR + dsa2TXRXc(G) 

') 

+ a-s(TROcG) 

TxD rgcs82
TxO + rsa2TXOXc(G) + cr2s(TRDcG) 

TxG rdcs82
TxG + rdsa2TXc(G) + cr

2 
s(TROcG) 

T x c(G) rds(J2TXc(G) 
') 

+ cr-s(TROcG) 

RxD tgcs82
RxO + tsa2RXOXc(G) 2 + cr s(TROcG) 

RxG tdcs82
RXG + tdsa2RXc(G) + a 2

s(TRDcG) 

R x c(G) tds(J2Rxc(G) + cr
2
s(TROcG) 

DxG trcs82
0xG + trsa20Xc(G) + cr

2
s(TROcG) 

D x c(G) trsa20Xc(G) + a 2
S(TROcG) 

TxRxD gcs82TxRxO 2 + sa TxRxOxc(G) 2 + a s(TROcG) 

TxRxG dcs82TxRxG + dsa2TXRXc(G) 
') 

+ cr-s(TROcG) 

T x R x c(G) dsa2TXRXc(G) 
') 

+ cr-s(TROcG) 

TxDxG rcs82TXOxG + rsa2TXOxc(G) 
') 

+ cr-s(TROcG) 

T x D x c(G) rsa2TXOXc(G) + a 2
s(TROcG) 

RxDxG tcs82RxOxG 
') 

+ tsa-RxOxc(G) 
') 

+ a-s(TRDcG) 

(table contil/lIes) 



R x D xc(G) 

TxRxDxG 

T x R xD xc(G) 

tscr2RXDxc(G) 

CSS2TxRxDxG 

Scr2TxRxDxc(G) 

s(TRDcG) cr2s(TRDcG) 

+ cr2s(TRDcG) 

+ Scr2TxRXDxc(G) 

+ cr2s(TRDcG) 
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2 + cr s(TRDcG) 

FT = MSTIMSTxc(G) df= (t-1), (t-l)(c)(g-l) 

FR = MSRIMSRxc(G) df= (r-1), (r-l)(c)(g-l) 

FD = MSDIMSDxc(G) df= (d-I), (d-l)(c)(g-I) 

FGMSdMSc(G) df= (g-I), (c)(g-I) 

FC(G) = MSc(GyMSs(TRDcG) 

FTxR = MSTxRIMSTXRxc(G) 

FTxD = MSTxDIMSTxDxc(G) 

FTxG = MSTxGIMSTxc(G) 

FTxc(G) = MSTxc(GyMSs(TRDcG) 

FRxD = MSRxDIMSRXDxc(G) 

FRxG = MSRxdMSRxc(G) 

FRxc(G) = MSRxc(G/MSs(TRDcG) 

FDxG = MSDxdMSDxc(G) 

FDxc(G) = MSDxc(G/MSs(TRDcG) 

FTxRxD = MSTxRxDIMSTXRXDxc(G) 

FTxRxG = MSTxRxdMSTxRxc(G) 

FTxRxc(G) = MSTxRxc(G/MSs(TRDcG) 

FTxDxG = MSTxDxdMSTXDxc(G) 

FTxDxc(G) = MSTxDxc(G/MSs(TRDcG) 

df = (c )(g-I), trdgc(s-l) 

df= (t-1)(r-I), (t-I)(r-l)(c)(g-I) 

df= (t-l)(d-l), (t-I)(d-I)(c)(g-I) 

df= (t-l)(g-I), (t-I)(c)(g-I) 

df = (t-1)(g-l), trdgc(s-I) 

df= (r-l)(d-I), (r-I)(d-I)(c)(g-I) 

df= (r-l)(g-I), (r-l)(c)(g-l) 

df= (r-l)(c)(g-I), trdgc(s-l) 

df= (d-I)(g-l), (d-I)(c)(g-I) 

(If= (d-l)(c)(g-I), trdgc(s-l) 

df= (t-l)(r-I)(d-I), (t-I)(r-I)(d-l)(c)(g-I) 

{If= (t-l)(r-l)(g-I), (t-I)(r-l)(c)(g-I) 

(If= (t-l)(r-I)(c)(g-l), trdgc(s-l) 

df= (t-l)(d-I)(g-I), (t-I)(d-l)(c)(g-l) 

(If= (t-l)(d-l)(c)(g-I), trdgc(s-I) 

(table comilllies) 



FRxDxG = MSRxDxG1MSRXDxc(G) 

FRXDxc(G) = MSRXDxc(G)fMSs(TRDcG) 

FTxRxDxG = MSTxRxDxo! MSTxRxDXc(G) 
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df= (r-1)(d-1)(g-1), (r-1)(d-l)(c)(g-1) 

df= (r-l)(d-l)(c)(g-l), trdgc(s-l) 

df= (t-l)(r-l)(d-l)(g-l), 

(t-l)(r-l )(d-l)( c)(g-l) 

FTxRxDxc(G) = MSTxRXDxc(G)fMSs(TRDcG) df= (t-l)(r-l)(d-l)(c)(g-l), trdgc(s-l) 
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Table CA, Replications as Random in Burroughs and Drews (1991, Experiment 2) (b = 
5, r = 5, s = 20) 

B fixed 

rand s random 

Sources Expected Mean Squares 

Behavior Blocks (B) rs82
B 

2 + sO' Bxr + rO'2Bxs 

2 + 0' Bxrxs 

Situation Replications (R) bsO'2 r + bO'2rxs + O'2Bxrxs 

Subjects (s) brO'2 
s + bO'2rxs + O'2Bxrxs 

B xr 2 sO' Bxr 
') 

+ O'-Bxrxs 

B X S rO'2Bxs 2 + 0' Bxrxs 

rxs bO'2rxs 2 + 0' Bxrxs 

B x rx s 2 
0' Bxrxs 

FB' = MSB + MS Bxrx/MSBxr + MSBxs 

dfll1111l'= (MSB + MS Bxrxs)2/{MSB2/(b - 1) + MS Bxrxs2/[(b-1)(r-1)(s-I)]} 

dfdello11l'= (MSBxr+MSBxs)2/{MSBxr2/(b - I)(r - 1) + MS Bxs2/[(b-1)(s-I)]} 

Fr = MS!MSrxs 

Fs = MS/MSrxs 

FBxr = MSBx!MSBxrxs 

FBxs = MSBxs/MSBxrxs 

eif= (1'-1), (r-I)(s-I) 

df = (s-l), (r-I )(s-1) 

df= (b-I)(r-1), (b-1)(r-1)(s-I) 

df= (b-1)(s-I), (b-I)(r-1)(s-I) 

df= (r-1)(s-1), (b-I)(r-I)(s-I) 
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Table c.S,Comparison of Replications as Fixed or Random in Cantor and Omdahl (1991) 
(v = 2, r = 2, n = 136) 

Sources 

Program Version (V) 

Replication (R) 

VxR 

s(VR) 

Fy = MSyIMSs(YR) 

FR = MSRIMSs(YR) 

FYxR = MSyxRIMSs(YR) 

V and R fixed 

Expected Mean Squares 

rs82y + cr2s(YR) 

vs82
R + cr2s(YR) 

s82
YXR 

") 

+ cr~s(YR) 

cr2s(YR) 

df= (v-I), vr(s-I) 

df= (r-1), vr(s-1) 

df= (v-1)(r-l), vr(s-1) 

(table continues) 



Sources 

Program Version (V) 

Replication (r) 

Vxr 

s(Vr) 

Fy = MSylMSYxr 

Fr = MS!MSs(Yr) 

FYxr = MSYx!MSs(Yr) 

V fixed, r random 

Expected Mean Squares 

rs82y + sa2yxr 

vsa2 
r + a 2

s(Yr) 

2 sa Yxr + a 2
s(Yr) 

'J 
a-s(Yr) 

df= (v-I), (v-l)(r-l) 

df= (r-l), vr(s-l) 

df= (v-1 )(1'-1), vr(s-I) 
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2 + cr s(Yr) 
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Table C.6,Comparisoll of Replications as Fixed or Random ill Christensen (1991) (l = 
2, r = 2, Il = 145) 

Sources 

Labeling (L) 

Replication (R) 

LxR 

s(LR) 

FL = MSLIMSs(LR) 

FR = MSRIMSs(LR) 

FLxR = MSLxRIMSs(LR) 

Land R fixed 

Expected Mean Squares 

rs82
L + cr2s(LR) 

Is82
R + cr2s(LR) 

s82
LxR + cr2s(LR) 

cr2S(LR) 

df = (1-1), Ir(s-l) 

df= (r-l), Ir(s-l) 

df= (I-1)(r-l), Ir(s-I) 

(table COlltill11es) 



Sources 

Labeling (L) 

Replication (r) 

Lxr 

s(Lr) 

FL = MSLIMSLxr 

Fr = MS/MSs(Lr) 

FLxr = MSLx/MSs(Lr) 

L fixed, r random 

Expected Mean Squares 

rSe2
L 

2 + sa Lxr 

Isa2 
r + 2 a s(Lr) 

2 sa Lxr 2 + a s(Lr) 

2 a s(Lr) 

df= (1-1), (1-1)(,.-1) 

df= (,.-1), Ir(s-l) 

df = (1-1 )(,.-1), Ir(s-l) 
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+ a2
s(Lr) 
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Table C.7, Comparison of Replicatiolls as Igllored or Random ill Clark & Taraban (1991) 
,Experiment 1 (t = 3, e = 4, r = 4, Il = 183) 

Sources 

Relationship Type (T) 

Emotion (E) 

TxE 

s(TE) 

FT = MSTIMSs(TE) 

FE = MSdMSs(TE) 

FTxE = MSTxEIMSs(TE) 

T and E fixed, r ignored 

Expected Mean Squares 

es82T + cr2s(TE) 

ts82
E + cr2s(TE) 

S82
TxE + cr2s(TE) 

cr2s(TE) 

df = (t-l), te(s-I) 

df= (e-l), tees-I) 

df= (t-I)(e-I), te(s-I) 

(table C01ltilllles) 



Sources 

Relationship Type (T) 

Emotion (E) 

replication (r) 

TxE 

Txr 

Exr 

TxExr 

s(Ter) 

FT = MSTIMSTxr 

FE = MSEIMSExr 

Fr = MS!MSs(Ter) 

F TxE = MSTxEIMSTxExr 

FTxr = MSTxEIMSs(Ter) 

FExr = MSEx!MSs(Ter) 

FTxExr = MSTxEx!MSs(Ter) 

T and E fixed, r random 

Expected Mean Squares 

ers82T + esa2Txr 

trs82
E + tsa2Exr 

tesa2
r 

2 + a s(Ter) 

rs82TxE + sa2TxExr 

esa2Txr + a2
s(Ter) 

tsa2Exr 2 + a s(Ter) 

2 sa TxExr 2 + a s(Ter) 

2 a s(Ter) 

(If = (t-l), (t-l)(r-I) 

(If= (e-l), (e-I)(r-l) 

(If = (r-I), ter(s-I) 

df= (t-l)(e-I), (t-l)(e-I)(r-I) 

df= (t-I)(r-I), teres-I) 

(If= (e-l)(r-I), teres-I) 

df= (t-l)(e-I), teres-I) 
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+ a2
s(TEr) 

2 + a s(Ter) 

+ a2
s(Ter) 
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Table C.8,Comparison of Replications as Ignored or Random in Fein and Hilton (1991) (e 
= 2, p = 2, i = 2, l' = 2,11 = 100) 

Sources 

Candidate Party (C) 

Subject Party (P) 

Information Relevance (1) 

CxP 

Cx I 

PxI 

CxPxI 

s(CPI) 

FC = MSdMSs(CPI) 

Fp = MSpIMSs(CPI) 

FI = MSIIMSs(CPI) 

FCxp = MSCxpIMSs(CPI) 

FCxI = MScxpIMSs(CPI) 

F PxI = MSpxIIMSs(CPI) 

FcxPxI = MSCxPXIIMSs(CPJ) 

C, P, and I fixed; r ignored 

Expected Mean Squares 

pis82C + cr2s(CPI) 

cis82p + cr2S(CPI) 

eps82J + cr2s(CPI) 

is82cxp + cr2S(CPI) 

ps82CxI + cr2s(CPI) 

es82pxI + cr2s(CPI) 

s82CxPXI + cr2S(CPI) 

cr2s(CPI) 

(If= (e-I), epi(s-I) 

(If = (p-l), epi(s-l) 

df = (i-I), epi(s-I) 

df = (e-I )(P-I), epi(s-I) 

(If= (e-I)(i-l), epi(s-I) 

df = (p-I )(i-I), cpi(s-I) 

df= (e-I)(p-I), epi(s-I) 

(table eomilllles) 



Sources 

Candidate Party (C) 

Subject Party (P) 

Infonnation Relevance (I) 

replication (r) 

CxP 

C x 1 

P x I 

CXr 

P X r 

Ixr 

C xP x I 

C xP xr 

C x I xr 

Pxlxr 

CxPxlxr 

s(CPlr) 

F C = MSclMSCxr 

Fp = MSplMSPxr 

FI = MS1/MS1xr 

C, P, and I fixed, r random 

Expected Mean Squares 

pirs82c 
. 2 + p,sa Cxr 

cirs82p 
. 2 + Clsa Pxr 

cprs82J 2 + cpsa Ixr 

cpisa2
r + a 2

s(CPIr) 

irs82cxp 
. 2 + lsa CxPxr 

prs82
cx1 2 + psa Cxlxr 

crs82pxI 2 + csa Pxlxr 

pisa2cxr + a 2
s(CPIr) 

• 'J 
clsa-Pxr + a 2

s(CPIr) 

'J 
cpsa-Ixf 2 + 0' s(CPlr) 

rs82cxPXI 'J + sa-Cxpxlxr 

. 2 
lsa CxPxr + a 2

S(CPlr) 

psa2Cxlxr 2 + 0' s(CPlr) 

2 csa Pxlxr 
'J + a-s(CPlr) 

2 sa CxPxlxr 
'J + a-s(CPlr) 

'J 
a-s(CPlr) 

df = (c-l), (c-l)(r-l) 

df = (P-I), (p-I )(1'-1) 

(If= (i-I), (i-l)(r-l) 
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+ a 2
s(CPlr) 

+ a 2
s(CPIr) 

+ a 2
s(CPIr) 

+ a 2
s(CPlr) 

+ a 2
s(CPlr) 

+ a 2
s(CPlr) 

'J + a-s(CPlr) 

(table COlltilllles) 



Fr = MSr IMSs(CPIr) 

F CxP = MScxplMSCxPxr 

F CxI = MSCxIIMSCxIxr 

F CXr = MSCx!MSs(CPIr) 

FPxr = MSpx!MSs(CPlr) 

F1xr = MS1x!MSs(CPlr) 

FCxPxI = MSCxPxIIMSCxPxlxr 

FCxPxr = MSCxpx!MSs(CPlr) 

FCxIxr = MSCxlx!MSs(CPlr) 

FPxIxr = MSPXIx!MSs(CPIr) 

FCxPxIxr = MSCxPXlx!MSs(CPIr) 

df= (i-I), cpir(s-I) 

df= (c-l)(P-I), (c-l)(p-l)(r-l) 

df= (c-l)(i-l), (c-l)(i-I)(r-l) 

df= (P-l)(i-l), cpir(s-l) 

df= (p-l)(i-l), cpir(s-l) 

df= (p-l)(i-l), cpir(s-l) 
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df= (c-l)(P-l)(i-l), (c-I)(P-l)(i-l)(r-l) 

df= (c-l)(p-I)(r-l), cpir(s-l) 

df= (c-l)(P-l), cpir(s-l) 

df= (c-l)(p-l), cpir(s-l) 

df= (c-l)(P-l), cpir(s-l) 
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Table C.9,Comparisol1 of Replications as Ignored or Random in Grimes (1991) (c = 
3, P = 2, r = 4, 11 = 202) 

Sources 

Channel Redundancy (C) 

Probe (P) 

CxP 

s(CP) 

FC = MSclMSs(cP) 

Fp = MSTIMSs(CP) 

Fcxp = MSCxpIMSs(CP) 

C and P fixed, r ignored 

Expected Mean Squares 

ps82
C 

cs82p 

s82
Cxp 

cr2S(CP) 

df= (c-l), cp(s-l) 

df = (t-l), cp(s-l) 

df= (c-l)(t-l), cp(s-l) 

+ cr2s(CP) 

+ cr2s(CP) 

+ cr2s(CP) 

(table continlles) 
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C and P fixed, r random 

Sources Expected Mean Squares 

C prs82c + psa2Cxr + a 2
rxs(CP) + ra2

S(CP) 

P crs82p 2 + csa PXr 2 + a rxs(CP) + ra2
s(CP) 

r cpsa2
r + a 2

rxs(CP) 

CxP rs82cxp 2 + sa CxPxr 2 + a rxs(CP) + ra2
s(CP) 

CXr psa2Cxr + a 2
rxs(CP) 

P x r csa2pxr + a 2
rxs(CP) 

C x PXr 
.., 

sawCxPxr 2 + a rxs(CP) 

s(CP) ra2
s(CP) 2 + a rxs(CP) 

r x s(CP) a 2
rxs(CP) 
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Table C.10,Comparison of Replications as Ignored or Random in Karau and Kelly (1992) 
(n = 108, c = 2, t = 3, r = 2, g = 36) 

Sources 

Sex Composition (C) 

Time (T) 

CxT 

Groups g(CT) 

Subjects s(gCT) 

FC = MSclMSg(CT) 

FT = MSTIMSg(CT) 

FCxT = MSCxTIMSg(CT) 

Fg(CT) = MSg(CTlMSs(gCT) 

C and T fixed 

Expected Mean Squares 

ts82c + scr2
g(CT) 

cs82T + scr2
g(CT) 

s82cxT + scr2
g(CT) 

scr2g(CT) 2 + cr s(gCT) 

2 cr s(gCT) 

df = (c-1), ct(g-l) 

df = (t-1), ct(g-l) 

df= (c-l)(t-l), ct(g-l) 

df= (c-l)(t-1), gct(s-l) 

2 + cr s(gCT) 

2 + cr s(gCT) 

+ cr2S(gCT) 

(table continues) 



Sources 

C 

T 

Replication r 

CxT 

C xr 

Txr 

CxTxr 

g(CTr) 

s(gCTr) 

FC = MSclMScxr 

FT = MSTIMSTxr 

Fr = MS!MSg(CTr) 

FCxT = MSCxTIMSCxTxr 

FCxr = MScx!MSg(CTr) 

FTxr = MSTx!MSg(CTr) 

FCxTxr = MSCxTx!MSg(CTr) 

FCxT = MSg(CTr/MSs(gCTr) 

C and T fixed, r random 

Expected Mean Squares 

trgs82C + tgscr2Cxr 

crgsS2T + cgscr2Txr 

ctgsa2
r + sa2 g(CTr) 

rgs8 2
cxT + gsa2CxTxr 

tgsa2Cxr + sa2 g(CTr) 

2 cgsa Txr + sa2 g(CTr) 

2 gsa CxTxr + sa2 g(CTr) 

2 sa g(CTr) + a 2
S(gCTr) 

? 
a-s(gCTr) 

df= (c-1), (c-l)(r-l) 

(If = (t-l), (t-l )(r-l) 

2 + sO" g(CTr) 

2 + SO" g(CTr) 

2 + cr s(gCTr) 

+ sa2 g(CTr) 

+ a 2
S(gCTr) 

2 + a s(gCTr) 

2 + a s(gCTr) 

df= (r-1), g(c-l)(t-l)(r-l) 

df= (c-l)Ct-l), (c-l)(t-l)(r-l) 

df= (c-l)(r-1), g(c-l)(t-l)(r-l) 

(If= (t-l)(r-l), g(c-l)(t-l)(r-1) 

df= (c-l)(t-l)(r-l), g(c-1)(t-1)(r-l) 

211 

+ 0"2s(gCTr) 

+ cr2s(gCTr) 

+ a 2
s(gCTr) 

(If= g(c-l)(t-l)(r-l), s(g -l)(c-l)(t-l)(r-l) 
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Table C.II ,Comparison of Replications as Fixed or Random in McC017lack et al. (1992) 
if= 5, e = 2, r = 2,11 = 1074) 

Sources 

Message Form (F) 

Example Replication (E) 

Scene Replication (R) 

FxE 

FxR 

ExR 

FxExR 

F, E, and R fixed 

(Example crossed rather than nested) 

Expected Mean Squares 

ers82
F + cr2s(FER) 

frs8 2
E + cr2s(FER) 

fes8 2
R + cr2s(FER) 

rs82FxE + cr2s(FER) 

es82FxR + cr2s(FER) 

fs8 2
EXR + cr2s(FER) 

s82FxExR + cr2s(FER)S(FER) 

(table continues) 

a 



FF = MSFIMSs(FER) 

FE = MSEIMSs(FER) 

FR = MSRIMSs(FER) 

FFxE = MSFxEIMSs(FER) 

FFxR = MSFxEIMSs(FER) 

FExR = MSExRIMSs(FER) 

FFxExR = MSFxEXRIMSs(FER) 

Sources 

Message Form (F) 

Example Replication (e) 

Scene Replication (r) 

Fxe 

Fxr 

exr 

Fxexr 

s(Fer) 

df= (f-1),Jer(s-1) 

df= (e-1),Jer(s-1) 

df= (r-1),Jer(s-1) 

df= (f-1)(e-1),Jer(s-1) 

df= (f-1)(r-1),Jer(s-1) 

df= (e-1)(r-l),Jer(s-1) 

df= (f-l)(e-l),Jer(s-l) 

F fixed, e and r random 
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(Example crossed rather than nested) 

Expected Mean Squares 

ers82F 
? + rscr-Fxe + escr2Fxr 

+ scr2Fxcxr 2 + cr s(Fcr) 

jrsa2c + fsa2cxr 2 + a s(Fer) 

fesa2r + fsa2exr + a 2
s(Fcr) 

rsa2Fxc + scr2Fxexr 2 + a s(Fcr) 

2 esa Fxr 2 + SO' Fxexr 2 + a s(Fer) 

fsa2cxr 2 + a s(Fer) 

2 
SO' Fxcxr 

? + a-s(Fcr) 

? 
0'-s(Fcr) 

(table continues) 
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FF'= MSF + MSFxex!MSe + MSr 

df'= (MSF + MS Fxexr)2/{MSF2/(f-1) + MS Fxexr2/[(f-1)(e-1)(r-1)]} 

Fe = MSelMSexr 

Fr = MS!MSexr 

FFxe = MSFxelMSFxexr 

FFxr = MSFx!MSFxexr 

Fexr = MSex!MSs(Fer) 

FFxexr = MSFxex!MSs(Fer) 

Sources 

Message Form (F) 

Scene Replication (r) 

Fx r 

Example Replication (e(Fr» 

s(Fer) 

FF = MSFIMSe(Fr) 

Fr = MS!MSc(Fr) 

FFxr = MSFx!MSc(Fr) 

Fc(Fr) = MScx!MSs(Fcr) 

df= (e-l), (e-1)(r-1) 

df= (r-1), (e-1)(r-1) 

df= (f-1)(e-l), (f-1)(e-1)(r-l) 

df= (f-1)(r-1), (f-l)(e-1)(r-1) 

df= (e-1)(r-1),fer(s-1) 

df= (f-1)(e-1),fer(s-1) 

F fixed, e and r random 

(Example nested) 

Expected Mean Squares 

ers82F + escr2Fxr 

2 + scr e(Fr) 
") 

+ cr-s(Fcr) 

fescr2r 2 + scr c(Fr) 

escr2Fxr 
") 

+ scr-c(Fr) 

") 
scr-c(Fr) 

") + cr-s(Fer) 

") 

cr-s(Fcr) 

df= (f-l),fr(e-1) 

df= (r-l),fr(e-1) 

df= (f-l)(r-l)!r(e-l) 

df = (e-l )(r-1 ),fer(s-l) 

+ cr2s(Fer) 

2 + cr s(Fer) 
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Table C.12, Comparison of Replications as Fixed or Random in Miller, Cook, Tsang, and 
Morgan (1992) Study 1 (d = 3, g = 2, r = 4, n = 192). 

Sources 

Disclosure (D) 

Gender (G) 

Replication (R) 

DxG 

DxR 

GxR 

DxGxR 

s(DGR) 

FD = MDIMSs(DGR) 

FG = MSdMSs(DGR) 

FR = MSRIMSs(DGR) 

FDxG = MSDxdMSs(DGR) 

FDxR = MSDxdMSs(DGR) 

F GxR = MSGxRIMSs(DGR) 

FDxGxR = MSDxGxRIMSs(DGR) 

D, G, and R fixed 

Expected Mean Squares 

grs82D + cr2S(DGR) 

drs82G + cr2s(DGR) 

gs82R + cr2s(DGR) 

rs82DxG + cr2s(DGR) 

gs82DXR + cr2s(DGR) 

ds82GXR + cr2s(DGR) 

s82DxGxR + cr2s(DGR) 

cr2s(DGR) 

df= (d-1), dgr(s-l) 

df = (g-1), dgr(s-l) 

df = (r-1), dgr(s-l) 

df = (d-l)(g-I), dgr(s-l) 

df= (d-l)(r-l), dgr(s-l) 

df= (g-l)(r-l), dgr(s-l) 

df= (d-l)(g-I)(r-l), dgr(s-l) 

(table continues) 



Sources 

Disclosure (D) 

Gender (G) 

replication (r) 

DxG 

Dxr 

Gxr 

DxGxr 

s(DGr) 

FO = MSDIMSDxr 

F G = MSdMSGxr 

Fr = MS!MSs(OGr) 

FOxG = MSoxdMSOxGxr 

FDxr = MSoxdMSs(DGr) 

FGxr = MSGx!MSs(OGr) 

FOxGxr = MSOxGx!MSs(OGr) 

D and G fixed, r random 

Expected Mean Squares 

grs82
0 + gsO'20xr 

drs8 2G + dsO'2Gxr 

dgsO'2r + O'
2

s(OGr) 

rs82
0xG + sO'2OxGxr 

gsO'20xr + O'
2
s(OGr) 

dsO'2Gxr 
.., 

+ O'~s(OGr) 

2 
SO' OxGxr + O'

2
s(OGr) 

.., 
O'~s(OGr) 

df = (d-I), (d-I)(r-I) 

(if= (g-I), (g-I)(r-I) 

df= (r-l), dgr(s-l) 

df = (d-l )(g-I), (d-l )(g-l )(1'-1) 

df= (d-l)(r-I), dgr(s-I) 

df= (g-I)(r-l), dgr(s-I) 

df= (d-l)(g-l)(r-I), dgr(s-l) 
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+ O'
2
s(OGr) 

+ O'
2
s(OGr) 

+ O'
2
s(OGr) 
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Table C.13,Comparisoll of Separate Analysis vs. Combined Analysis with Random Effects 
in Schaller (1992) (i = 2, d = 2, r = 2, 11 = 452) 

Sources 

Infonnation (I) 

Dataset Size (D) 

IxD 

s(ID) 

FI = MS1/MSs(ID) 

FD = MSTIMSs(ID) 

F1xD = MSlxDIMSs(ID) 

I and D fixed 

Expected Mean Squares 

ds82
1 + a 2

s(ID) 

is82
D + a 2

s(ID) 

S82
IxD 

'J + a-s(lD) 

0'2 s(ID) 

df= (i-I), id(s-l) 

df = (t-l), id(s-l) 

df= (i-l)(t-I), id(s-I) 

(table continues) 



Sources 

I 

D 

r 

IxD 

Ixr 

Dxr 

IxD xr 

s(IDr) 

FI = MS1IMS1xr 

FD = MSDIMSDxr 

Fr = MS!MSs(IDr) 

FlxD = MSlxDIMSlxDxr 

F1xr = MS1xnlMSs(IDr) 

FDxr = MSDx!MSs(IDr) 

FlxDxr = MSlxDx!MSs(IDr) 

I and D fixed, r random 

Expected Mean Squares 

drs821 + dscr2Ixr 

irs82
D 

. 2 + lScr Dxr 

idscr2r 2 + cr s(IDr) 

rs82
IxD 

2 + scr IxDxr 

dscr2Ixr + cr2s(IDr) 

. 2 lScr Dxr 2 + cr s(IDr) 

2 scr IxDxr + cr2s(IDr) 

2 cr s(IDr) 

df = (i-1), (i-1)(r-I) 

df= (d- 1), (d-I)(r-I) 

df= (1'-1), idr(s-I) 

df= (i-1)(d-I), (i-l)(d-I)(r-l) 

df = (i-1)(r-1), idr(s-1) 

df= (d-I)(r-1), idr(s-I) 

(If= (i-1)(d-I), idr(s-l) 
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+ cr2s(IDr) 

+ cr2s(IDr) 

+ cr2s(IDr) 
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Table C.14, Comparison of Separate Analysis vs. Combined Analysis with Random 
Effects in Sparks (1991) (g = 2, r = 2, n = 154). 

Sources 

Gender (G) 

s(G) 

FG = MSa/MSs(G) 

Sources 

Gender (G) 

Replication (r) 

Gxr 

s(Gr) 

F G = MSa/MSGxr 

Fr = MS!MSs(Gr) 

F Gxr = MSGx!MSs(Gr) 

G fixed 

Expected Mean Squares 

s82
G + O'2s(G) 

O'
2
s(G) 

df= (g-l), g(s-l) 

G fixed, r random 

Expected Mean Squares 

rs82
G 

2 + sO' Gxr 

gsO'2r 
2 + 0' s(Gr) 

sO'2Gxr 
") 

+ O'-s(Gr) 

") 

O'-s(Gr) 

df= (g-l), (g-l)(r-l) 

df= (r-l), gr(s-l) 

df = (g-l)(r-l), gr(s-l) 

2 + 0' s(Gr) 
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APPENDIX D: PROGRAM FOR DETERMINING POWER AND TYPE I ERROR 

Program and Data 

data power; 

input n t r fcl fc2 fc3; 

dfl = t - 1; 

df2 = (t - 1)(r - 1); 

df3 = n - t*r; 

s = n/(t*r); 

do thetasq = 0.01, 0.04; 

do sigmasq = 0.025, 0.05; 

lambda = n*thetasq/(s*sigmasq + 1); 

kappa = 1 + s*sigmasq; 

Explanation 

{names dataset} 

{input variables 

n = number of observations 

t = treatment levels 

r = replication levels 

fc 1 = critical value for test I 

fc2 == critical value for test 2} 

fc3 = critical value for test 3 } 

{degrees of freedom for treatment} 

{degrees of freedom for interaction} 

{degrees of freedom within groups} 

{s = number of observations per cell } 

{thetasq = standardized 82
T } 

{sigmasq = standardized cr2Txr} 

{specifying multiple values for the 

two variance components allows 

examination of how power depends 

on effect size} 

{noncentrality parameter for test I} 

{multiple for test 2 and test 3 } 

Figure D.l. SAS program to calculate power and Type I error Uigl/re COlltilllles) 



power 1 = 1 - probf(fc 1 ,dfl ,df2,lambda); 

power2 = 1 - probf(fc2Ikappa,df2,df3); 

type! = ! - probf(fc2Ikappa,dfl,df3); 

output; 

end; 

end; 

cards; 

2002 5 7.70862.4192 3.8909 

200 2 10 5.1174 1.9322 3.8937 

2002204.3808 1.65193.9003 

proc tabulate; 

class n r thetasq sigmasq; 

var pfpr; 

table (thetasq*sigmasq), (n*r), 

(pf pr)*mean/condense; 
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{lambda and kappa must be adapted 

to the design and to the tests desired} 

{ computes power for treatment test in 

the mixed model} 

{ computes power for interaction test 

in the mixed model} 

{ computes Type I error 

for the treatment test in the 

fixed model test} 

{design sizes of interest, together 

with appropriate critical values 

gotten from tables or other source} 

{generates tabulation of power values 

for varying study sizes and effect 

sizes} 

D.l. SAS program to calculate power and Type I error (continued) 
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APPENDIX E: STUDY-BY-STUDY ANALYSES OF TYPE I ERROR 

Note: In Appendix E, numbers given in bold are estimates of effect size taken from the 

studies. 

Table E.1, Projected Type I Error Ratesfor Main Effects with Various Sizes of Treatment 
x Replication Interaction Effects for Annstrong, Biorsky, and Mares (1991): Replications 
Treated as a Fixed Effect (c = 3, t = 2, r = 4, n = 96) 

Program Content Main Effect 

p Type I Error 

0 0.05 

0.05 0.18 

0.20 0.50 

0.40 0.70 

Timing of Test Main Effect 

0'2 p Type I Error 

0 0 0.05 

0.05 0.05 

0.20 0.04 

0.4 0.02 

0.01 0 0.06 

0.05 0.06 

0.20 0.04 

0.40 0.02 

(table cOlltillues) 
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0.05 0 0.12 

0.05 0.11 

0.20 0.09 

0.4 0.06 

0.10 0 0.18 

0.05 0.18 

0.20 0.15 

0.40 0.10 

0.20 0 0.28 

0.05 0.27 

0.20 0.24 

0.40 0.19 
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Table E.2, Projected Type I Error Rates for Main Effects with Variolls Sizes of Treatmellt 

x Replication Interaction Effects for Berger and DiBatista (1992): Replications Treated as a 
Fixed Effect (n = 80, r = 4, g = 2, t = 2). 

Gender Main Effect 

2 cr Gxr Type I Error 

0 0.05 

0.01 0.07 

0.05 0.16 

0.10 0.25 

0.20 0.38 

Timing of Infonnation Main Effect 

cr2Txr Type I Error 

0 0.05 

0.01 0.07 

0.05 0.16 

0.10 0.25 

0.17 0.35 based on empirical estimate 

0.20 0.38 

Gender x Timing of Infonnation Main Effect 

2 cr GxTxr Type I Error 

0 0.05 

0.01 0.06 

0.05 0.11 

0.10 0.16 

0.20 0.25 
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Table E.3,Projected Type I Error Ratesfor Main Effect with Various Sizes of Treatment x 
Replication Interaction Effectsfor Burgoon, Walther, & Baesler (1992): Replications 
Ignored (n = 128 t = 2, r = 2, d = 2, g = 2, c = 2) 

Confederate Gender Main Effect 

p Type I Error 

0 0.05 

0.05 0.22 

0.20 0048 

0040 0.63 

Other Main Effects 

(32 p Type I Error 

0 0 0.05 

0.05 0.05 

0.20 0.03 

0040 0.02 

0.01 0 0.07 

0.05 0.06 

0.20 0.03 

0040 0.02 

0.05 0 0.14 

0.05 0.14 

0.20 0.11 

0040 0.07 

(table cOllfillues) 
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0.10 0 0.22 

0.05 0.21 

0.20 0.18 

0040 0.13 

0.20 0 0.34 

0.05 0.33 

0.20 0.29 

0040 0.24 

Note: (32 refers to the interaction of the effect of interest and the confederate nested within 

Confederate Gender [c(G)] term. Burgoon, Walther, and Baesler (1992) provided no basis 

for estimating confederate-related effects, therefore a range of values are given in this table. 
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Table EA, Projected Type I Error Ratesfor Main Effect with Variolls Sizes of Treatment x 
Replication Interaction Effects for Cantor and Omdahl (1992): Replications Treated as a 
Fixed Effect (n = 136, r = 2, v = 2). 

2 
(j Vxr Type I Error 

0 0.05 

0.01 0.09 

0.05 0.23 

0.10 0.35 

0.16 0.44 based on empirical estimate 

0.20 0048 

0.28 0.54 based on empirical estimate 

0.34 0.58 based on empirical estimate 

0.49 0.64 based on empirical estimate 
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Table E.5,Projected Type I Error Ratesfor Main Effectfor Various Sizes of Treatment x 
Replication Interaction Effects for design in Christensen (1991): Replications Treated as a 
Fixed Effect (n = 92, r = 2, 1=2) 

2 
0' Lxr Type I Error 

0 0.05 

0.01 0.08 

0.05 0.18 

0.10 0.28 

0.20 0.40 based on empirical estimate 
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Table E.6,Projected Type I Error Rates for Main Effects with Various Sizes of Replication 

and Treatment x Replication Interaction Effects for Clark and Taraban (1991): Replications 
Ignored (t = 3, e = 4, r = 4,11 = 183) 

Type of Relationship Main Effect 

0'2 p Type I Error 

0 0.06 

0.05 0.06 

0.20 0.04 

0.4 0.02 

0.10 0 0.32 

0.05 0.32 

0.20 0.31 

0.40 0.29 

Emotion Main Effect 

0'2 p Type I Error 

0 0 0.05 

0.05 0.05 

0.20 0.03 

0.4 0.02 

0.01 0 0.08 

0.05 0.07 

0.20 0.05 

0.40 0.03 

(table continlles) 
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0.05 0 0.19 

0.05 0.18 

0.20 0.15 

0040 0.10 

0.10 0 0.29 

0.05 0.28 

0.20 0.24 

0.40 0.19 

0.20 0 0041 

0.05 0.40 

0.20 0.37 

0.40 0.32 
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Table E.7, Projected Type I Error Ratesfor Main Effect with Various Sizes of Replication 
and Treatment x Replication Interaction Effectsfor Fein and Hilton (1992): Replications 
Ignored (c = 2. P = 2. i = 2. r = 2. n = 96) 

Type I Error Power 

Replications Replications "Protected" Txr Replication 

Ignored Random Test 
2 cr Txr Pr 

0 0 0.05 0.05 0.05 0.04 0.05 

0.05 0.05 0.06 0.05 0.04 0.29 

0.20 0.04 0.06 0.06 0.04 0.61 

0040 0.04 0.05 0.06 0.05 0.71 

0.01 0 0.06 0.05 0.06 0.05 0.05 

0.05 0.07 0.06 0.06 0.05 0.32 

0.20 0.04 0.04 0.04 0.05 0.60 

0040 0.04 0.05 0.05 0.05 0.76 

0.05 0 0.12 0.05 0.10 0.13 0.04 

0.05 0.10 0.05 0.08 0.12 0.30 

0.20 0.09 0.05 0.07 0.12 0.59 

0040 0.10 0.06 0.07 0.14 0.72 

0.10 0 0.21 0.06 0.17 0.17 0.07 

0.05 0.17 0.05 0.11 0.20 0.30 

0.20 0.16 0.06 0.10 0.17 0.59 

0040 0.15 0.04 0.07 0.20 0.76 

(table Colltilllles) 
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(based on empirical estimate) 

0.12 0 0.22 0.06 0.16 0.21 0.05 

0.05 0.21 0.06 0.13 0.21 0.31 

0.20 0.19 0.04 0.08 0.19 0.59 

0.40 0.15 0.06 0.09 0.21 0.73 

0.20 0 0.27 0.04 0.18 0.28 0.05 

0.05 0.28 0.06 0.15 0.28 0.31 

0.20 0.26 0.05 0.11 0.29 0.59 

0.40 0.24 0.06 0.10 0.31 0.73 
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Table E.8, Projected Type I Error Rates for Main Effects with Variolls Sizes of 

Replications Effects and Treatment x Replications Interaction Effects for Libennall and 
Chaiken (1991): Replications Treated as a Fixed Effect (n = 62; r = 2, t = 2, d = 2) 

2 cr Txr Type I Error 

0 0.05 

0.01 0.07 

0.05 0.14 

0.10 0.22 

0.20 0.33 

cr2Dxr Type I Error 

0 0.05 

0.01 0.07 

0.05 0.14 

0.10 0.22 

0.20 0.33 
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Table E.9, Projected Type I Error Rates for Variolls Sizes of Replications Effects and 

Treatment x Replicatiolllllteractioll Effects for McConzack (1992): Replications Treated as 
a Fixed Effect if= 5, e = 2, I' = 2, n = 1074) 

Message Form Main Effect 

2 a Fxr Type I Error 

0 0.05 

0.01 0.19 

0.05 0.63 

0.10 0.83 

0.20 0.94 

0.23 0.95 based on empirical estimate 
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Table E.lO,Projected Type I Error Ratesfor Various Sizes of Replications Effects and 

Treatment x Replications Interaction Effectsfor Miller, Cook, Tsang, alld Morgan (1992) 
Study 1: Replications Treated as a Fixed Effect (n = 192, r = 4, g = 2, ~ = 3) 

Gender Main Effect 

o 
0.01 

0.05 

0.10 

0.20 

Disclosure Main Effect 

2 cr Dxr 

o 
0.01 

0.05 

0.10 

0.14 

0.20 

Type I Error 

0.05 

0.08 

0.18 

0.29 

0.41 

0.05 

0.08 

0.19 

0.31 

0.39 

0.49 

Gender x Disclosure Interaction Effect 

? 
cr-OxDxr 

0 0.05 

0.01 0.06 

0.05 0.12 

0.10 0.19 

0.20 0.31 

based on empirical estimate 

based on empirical estimate 

based on empirical estimate 
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Table E.11, Projected Type I Error Rates/or Main Effect with Variolls Sizes o/Treatment 

x Replication Interaction Effects/or Schaller (1992): Replications Treated as Separate 
Studies (i = 2, d = 2, I' = 2) 

Exper. 1 Exper. 2 Exper. 3 Exper. 4 

(11=84) (n = 128) (II = 112) (n = 128) 

2 0' Ixr 

0 0.05 0.05 0.05 0.04 

0.01 0.06 0.10 0.08 0.09 

0.05 0.19 0.24 0.21 0.21 

0.10 0.28 0.32 0.32 0.33 

0.20 0.40 0.45 0.44 0.48 

0'2Dxr 

0 0.05 0.05 0.05 0.04 

0.01 0.06 0.10 0.08 0.09 

0.05 0.19 0.24 0.21 0.21 

0.10 0.28 0.32 0.32 0.33 

0.20 0.40 0.45 0.44 0.48 
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Table E.12, Projected Type I Error Ratesfor Main Effect with Various Sizes of Treatment 
x Replication Interaction Effects for Sparks (1991): Replications Treated as Separate 
Studies (n = 154, g = 2, r = 2) 

Study 1 Study 2 Both Either 

(n=110) (n = 44) 

cr2Gxr 

0 0.05 0.05 0.00 0.09 

0.01 0.10 0.07 0.01 0.15 

0.05 0.21 0.12 0.03 0.26 

0.10 0.32 0.18 0.06 0.38 

0.20 0.43 0.26 0.11 0.49 
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Table E.13, Projected Type I Error Ratesfor Various Sizes of Treatment x Replications 
Interaction Effectsfor Tesser and Comell (1992) Study 1: Replications Treated as a Fixed 
Effect (n = 77, r = 2, t = 3 

0'2Txr Type I Error 

0 0.05 

0.01 0.06 

0.05 0.12 

0.10 0.20 

0.20 0.33 
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Table E.14, Projected Type I Error Ratesfor Variolls Sizes of Treatment x 
Replications Interaction Effectsfor Tesser and C017lell (1992) Study 2 alld 
Study 3: Replications Treated as a Separate Studies (n = 84, r = 2, t = 3) 

Study 1 Study 2 Both Either 

(n = 46) (II = 38) 

cr2axr 

0 0.04 0.06 0.00 0.08 

0.01 0.06 0.10 0.01 0.15 

0.05 0.17 0.19 0.03 0.30 

0.10 0.26 0.29 0.08 0.40 

0.20 0.39 0.40 0.16 0.48 
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APPENDIX F: NUMBER OF SUBJECTS AND REPLICATIONS 

Table E.l, Number of Subjects and Number of Replications 

Study 

1. Arkes, Boehm, & Xu, Experiment 1 (1991) 

Number of 

Subjects 

229 

Arkes, Boehm, & Xu, Experiment 2 (passages replication) 114 

Arkes, Boehm, & Xu, Experiment 2 (sentences replication) 

Arkes, Boehm, & Xu, Experiment 3 75 

2. Armstrong, Biorsky, & Mares (1991) 95 

3. Berger & DiBatista (1992) 80 

4. Berger & Jordan (1992) 72 

5. Bettencourt, Brewer, Croak, & Miller (1992), Study 2 120 

6. Burgoon, Walther, & Baesler (1992) 124 

7. Burroughs & Drews (1991), Experiment 1 40 

Burroughs & Drews (1991), Experiment 2 20 

Bunoughs & Drews (1991), Experiment 3 20 

8. Cantor & Omdahl (1992) 137 

9. Christensen (1991) 145 

10. Clark & Taraban (1991), Experiment 1 183 

11. Enzle & Hawkins (1992), Study 2 & 3 224 

12. Erber (1991), Study 1 42 

Erber (1991), Study 2 66 

Number of 

Replications 

20 (x 2)a 

8 (x 3) 

8 (x 5) 

12 (x 2) 

2 (x 2) 

2 

4 

3 

3 

10 

5 

5 

2 

2 

4 

2 

4 

3 

(table continlles) 
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13. Fein & Hilton (1992) 126 2 

14. Garza & Santos (1991) 240 b 

15. Grimes (1991), Experiment 1 202 4 

Grimes (1991), Experiment 2 186 4 

16. Grove & Werkman (1991) 22 7 

17. Hawkins, Pingree, Fitzpatrick, Thompson, 

& Bauman (1991) 92 2 (x 2) 

18. Honeycutt, Cantrill, & Allen (1992), Study 4 123 2 

19. Houston, Sherman, & Baker (1991), Experiment 1 50 6 

20. Johnston & Hewstone (1992), Experiment 1 118 6 

Johnston & Hewstone (1992), Experiment 2 42 6 

21. Karau & Kelly (1992) 108 2 

22. Leichty & Applegate (1991) 42 2 (x 8) 

23. Liberman & Chaiken (1991) 63 2 

24. Mackie, Allison, Worth, 

& Asuncion (1992), Experiment 1 & 2 123 2 

25. McCornack, Levine, Solowczuk, Torres, 

& Campbell (1992) (situation replications) 1074 2 

(example replications) 2 (x 10) 

26. McGill (1991), Experiment 1 78 2 

McGill (1991), Experiment 2 114 2 

27. Miller, Cook, Tsang, & Morgan (1992), Study 1 192 4 

Miller, Cook, Tsang, & Morgan (1992), Study 3 100 3 

(table con til/lies) 
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28. Mullen, Dovido, Johnson, 

& Copper (1992), Studies 1,2, & 3 

29. Pratto & Bargh (1991) 78 4 

30. Read & Cesa (1991), Study 1 108 5 

Read & Cesa (1991), Study 2 70 5 

Read & Cesa (1991), Study 3 89 4 

31. Schaller (1992), Experiment 1,2,3, & 4 452 2 

32. Skitka & Tetlock (1992), Study 1 189 3 

Skitka & Tetlock (1992), Study 2 37 3 

33. Sparks (1991), Studies 1 & 2 154 2 

34. Spranca, Minsk, & Baron (1991), Experiments 1,2. & 3 93 4 

35. Stangor & Duan (1991), Experiments 1 & 2 422 20 

36. Tesser & Cornell (1991), Studies 2 & 3 77 2 

37. Thompson (1991), Experiment 2 138 8 

38. Tourangeau, Rasinski, & D'Andrade (1991) 130 2 

39. White (1991), Study 1 40 28 

White (1991), Study 2 60 16 

40. Wilder & Shapiro (1991), Experiments 1,2, & 3 225 6 

41. Wilson, Cruz, & Kang (1992) 123 3 

42. Young, Thomsen, Borigida, Sullivan, & Aldrich (1991) 66 2 

(table continues) 



43. Yzerbyt & Leyens (1991), Experiment 1 

Yzerbyt & Leyens (1991), Experiment 2 

48 

44 
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3 (x 4) 

4 (x 4) 

aReplications nested within levels of the treatment are noted by a multiplication sign and 

number within parentheses. This represents the number of levels of the treatment variable. 

A notation of "3 (x 4)" reflects 4 treatment levels with 3 replications nested within each 

level. 

bGarza and Santos (1991) never revealed how many confederates they used. 
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APPENDIX G: STUDY-BY-STUDY ANALYSES OF POWER 

Table G.1, Power Estimates for Various Sizes of Main Effects and Treahnent x Replication 
Interaction Effectsfor Berger and DiBatista (1992): Replications Treated as a Random 
Effect (g = 2, t = 2, r = 2, Il = 80) 

Number of Number of 
Replications Replications 

Increased to 
4 8 

Gender Main Effect 

e2G cr2Gxr 

0.01 O. 0.07 0.10 

0.01 0.07 0.09 

0.05 0.06 0.08 

0.10 0.06 0.07 

0.20 0.05 0.07 

0.05 0 0.13 0.29 

0.01 0.12 0.27 

0.05 0.09 0.21 

0.10 0.08 0.17 

0.20 0.07 0.13 

0.1 0 0.18 0.49 

0.01 0.16 0.46 

0.05 0.13 0.36 

0.10 0.10 0.29 

0.20 0.09 0.21 

(table cOlllillues) 
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0.15 0 0.21 0.64 

0.01 0.20 0.61 

0.05 0.15 0.49 

0.1 0.13 0.40 

0.2 0.10 0.29 

Timing of Information Main Effect 

e2T cr2Txr 

0.01 O. 0.07 0.10 

0.01 0.07 0.09 

0.05 0.06 0.08 

0.10 0.06 0.07 

0.17 0.05 0.07 

0.20 0.05 0.07 

0.05 0 0.13 0.29 

0.01 0.12 0.27 

0.05 0.09 0.21 

0.10 0.08 0.17 

0.17 0.07 0.14 

0.20 0.07 0.13 

0.1 0 0.18 0.49 

0.01 0.16 0.46 

0.05 0.13 0.36 

0.10 0.10 0.29 

0.17 0.09 0.23 

0.20 0.09 0.21 (table cOlltilllles) 
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0.15 0 0.21 0.64 

0.01 0.20 0.61 

0.05 0.15 0.49 

0.10 0.13 0.40 

0.17 0.11 0.31 

0.20 0.10 0.29 

Gender x Timing of Infonnation Interaction Effect 

e2GxT 
') 

cr-GxTxr 

0.01 0 0.07 0.10 

0.01 0.07 0.10 

0.05 0.06 0.09 

0.10 0.06 0.08 

0.20 0.06 0.07 

0.05 0 0.13 0.29 

0.01 0.12 0.28 

0.05 0.10 0.24 

0.10 0.09 0.21 

0.20 0.08 0.17 

0.1 0 0.18 0.49 

0.01 0.17 0.47 

0.05 0.14 0.42 

0.10 0.13 0.36 

0.20 0.10 0.29 

(table continues) 
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0.15 0 0.21 0.64 

0.01 0.20 0.62 

0.05 0.18 0.56 

0.10 0.15 0.49 

0.20 0.13 0.40 

Gender x Replication 

cr2Gxr 

0 0.05 0.05 

0.01 0.07 0.07 

0.05 0.16 0.15 

0.10 0.25 0.26 

0.17 0.35 0.39 

0.20 0.38 0.44 

Timing of Information x Replication 

cr2Txr 

0 0.05 0.05 

0.01 0.07 0.07 

0.05 0.16 0.15 

0.10 0.25 0.26 

0.20 0.38 0.44 

(table continues) 
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Goal x Timing of Infonnation x Replication 

cr2GxTxr 

0 0.05 0.05 

0.01 0.06 0.06 

0.05 0.11 0.10 

0.10 0.16 0.15 

0.20 0.25 0.26 
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Table 0.2, Power Estimatesfor Variolls Sizes of Treatment Effects and Treatment x 
Replication Interaction Effectsfor Bettencourt et al. 1992): Replications Treated as a 
Random Effect (v = 2, r = 2, 11 = 136) 

Number of Number of 
Replications Replications Increased to 

3 6 12 

Reward Structure Main Effect 

82T 2 cr Txr 

0.01 0 0.10 0.17 0.17 

0.01 0.10 0.16 0.16 

0.05 0.08 0.13 0.15 

0.10 0.07 0.12 0.13 

0.20 0.06 0.10 0.11 

0.05 0 0.29 0.56 0.61 

0.01 0.26 0.52 0.59 

0.05 0.18 0.41 0.52 

0.10 0.14 0.33 0.45 

0.20 0.10 0.24 0.35 

0.10 0 0.47 0.83 0.88 

0.01 0.42 0.79 0.87 

0.05 0.29 0.67 0.81 

0.10 0.22 0.56 0.73 

0.20 0.15 0.41 0.61 

(table contil/ues) 



0.15 o 
0.01 

0.05 

0.10 

0.20 

0.60 

0.54 

0.39 

0.29 

0.20 

Reward Structure x Replication Interaction 

cr2Txr 

0 0.05 

0.01 0.08 

0.05 0.22 

0.10 0.36 

0.20 0.54 

0.94 

0.92 

0.83 

0.72 

0.56 

0.05 

0.07 

0.19 

0.34 

0.58 

0.97 

096 

0.93 

0.88 

0.78 

0.05 

0.05 

0.14 

0.26 

0.50 

250 
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Table 0.3, Power Estimates for Various Sizes of Main Effects and Treatment x Replicatioll 
Interaction Effectsfor Burroughs and Drews (1992): Replications Treated as a Random 
Effect (b = 2, 11 = 20) 

Number of Number of 
Replications Replications 

Increased to 
5 10-

Blocks Main Effect 

e2B a2Bxr a2Bxs 

0.01 0 0 0.04 0.03 

0.01 0.03 0.03 

0.05 0.03 0.02 

0.10 0.03 0.03 

0.20 0.03 0.03 

0.01 0 0.03 0.02 

0.01 0.03 0.02 

0.05 0.04 0.03 

0.10 0.04 0.03 

0.20 0.04 0.03 

0.05 0 0.03 0.03 

0.01 0.04 0.03 

0.05 0.04 0.02 

0.10 0.04 0.02 

0.20 0.03 0.02 

(table cOllfilllles) 
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0.10 0 0.04 0.03 

0.01 0.04 0.03 

0.05 0.04 0.04 

0.10 0.04 0.04 

0.20 0.04 0.03 

0.20 0 0.05 0.06 

0.01 0.06 0.05 

0.05 0.04 0.06 

0.10 0.05 0.05 

0.20 0.04 0.07 

0.05 0 0 0.06 0.08 

0.01 0.06 0.07 

0.05 0.05 0.08 

0.10 0.06 0.05 

0.20 0.05 0.05 

0.01 0 0.07 0.07 

0.01 0.06 0.08 

0.05 0.06 0.07 

0.10 0.05 0.07 

0.20 0.05 0.06 

0.05 0 0.06 0.07 

0.01 0.06 0.07 

0.05 0.06 0.07 

0.10 0.05 0.06 

0.20 0.04 0.06 

(table continues) 
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0.10 0 0.06 0.06 

0.01 0.07 0.08 

0.05 0.06 0.07 

0.10 0.05 0.07 

0.20 0.05 0.05 

0.20 0 0.06 0.05 

0.01 0.06 0.03 

0.05 0.05 0.04 

0.10 0.05 0.04 

0.20 0.06 0.04 

0.1 0 0 0.15 0.29 

0.01 0.13 0.26 

0.05 0.15 0.24 

0.10 0.12 0.24 

0.20 0.13 0.18 

0.01 0 0.15 0.26 

0.01 0.15 0.25 

0.05 0.15 0.23 

0.10 0.14 0.22 

0.20 0.11 0.17 

0.05 0 0.15 0.21 

0.01 0.11 0.23 

0.05 0.12 0.20 

0.10 0.12 0.20 

0.20 0.10 0.16 

(table continues) 
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0.10 0 0.11 0.18 

0.01 0.13 0.17 

0.05 0.10 0.14 

0.10 0.13 0.17 

0.20 0.11 0.15 

0.20 0 0.09 0.15 

0.01 0.11 0.13 

0.05 0.10 0.13 

0.10 0.10 0.13 

0.20 0.09 0.13 

0.15 0 0 0.33 0.63 

0.01 0.32 0.60 

0.05 0.31 0.55 

0.10 0.29 0.48 

0.20 0.27 0.40 

0.01 0 0.29 0.59 

0.01 0.32 0.58 

0.05 0.30 0.51 

0.10 0.26 0.48 

0.20 0.26 0.41 

0.05 0 0.24 0.50 

0.01 0.26 0.44 

0.05 0.24 0.44 

0.10 0.25 0.39 

0.20 0.24 0.35 

(table continlles) 
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0.10 0 0.21 0.42 

0.01 0.21 0.39 

0.05 0.21 0.35 

0.10 0.22 0.35 

0.20 0.19 0.28 

0.20 0 0.17 0.28 

0.01 0.16 0.30 

0.05 0.15 0.31 

0.10 0.16 0.28 

0.20 0.15 0.24 
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Table G.4. Power Estimates for Variolls Sizes of Effects and Treatment x Replication 
Interaction Effects for Cantor and Omdahl (1992): Replications Treated as a Random 
Effect (v = 2, r = 2, n = 136) 

Number of Number of 
Replications Replications Increased to 

2 4 17 

Program Version Main Effect 

82y 2 () Yxr 

0.01 0 0.08 0.13 0.20 

0.01 0.07 0.12 0.19 

0.05 0.06 0.10 O. 17 

0.10 0.06 0.08 0.15 

0.16 0.06 0.07 0.14 

0.20 0.05 0.07 0.13 

0.28 0.05 0.06 0.12 

0.34 0.05 0.06 0.11 

0.49 0.05 0.06 0.10 

0.05 0 0.16 0.43 0.69 

0.01 0.14 0.39 0.67 

0.05 0.10 0.27 0.61 

0.10 0.08 0.20 0.54 

0.16 0.07 0.16 0.48 

0.20 0.07 0.14 0.45 

0.28 0.07 0.12 0.39 

0.34 0.06 0.11 0.36 

0.49 0.06 0.09 0.30 

(table c01lti1lues) 
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0.10 0 0.23 0.69 0.93 

0.01 0.20 0.63 0.92 

0.05 0.14 0.46 0.88 

0.10 0.11 0.35 0.83 

0.16 0.09 0.27 0.77 

0.20 0.09 0.24 0.73 

0.28 0.08 0.19 0.66 

0.34 0.07 0.17 0.62 

0.49 0.07 0.14 0.52 

0.15 0 0.28 0.84 0.99 

0.01 0.24 0.79 0.99 

0.05 0.17 0.61 0.97 

0.10 0.13 0.47 0.95 

0.16 0.11 0.37 0.91 

0.20 0.10 0.32 0.88 

0.28 0.09 0.26 0.83 

0.34 0.09 0.23 0.79 

0.49 0.08 0.18 0.69 

0.27 0 0.37 0.97 1.00 

0.01 0.32 0.95 1.00 

0.05 0.23 0.83 1.00 

0.10 0.18 0.69 1.00 

0.16 0.15 0.57 0.99 

0.20 0.14 0.51 0.99 

(table contil/lIes) 
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0.27 0.28 0.12 0.41 0.97 

0.34 0.11 0.37 0.96 

0.49 0.09 0.29 0.91 

0.33 0 0.40 0.99 1.00 

0.05 0.25 0.89 1.00 

0.10 0.20 0.77 1.00 

0.16 0.16 0.65 1.00 

0.20 0.15 0.58 1.00 

0.28 0.13 0.48 0.99 

0.34 0.12 0.43 0.98 

0.49 0.10 0.33 0.95 

Program Version x Replication Effect 
2 cr Vxr 

0.01 0.09 0.08 0.06 

0.05 0.23 0.23 0.13 

0.10 0.35 0.40 0.25 

0.16 0.44 0.54 0.40 

0.20 0.48 0.61 0.50 

0.28 0.54 0.71 0.66 

0.34 0.58 0.76 0.75 

0.49 0.64 0.83 0.89 
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Table 0.5, Power Estimates for Various Sizes of Main Effects, Labeling x Replication 
Interaction Effects, and Number of Replications for Christensen (1991): Replications 
Treated as a Random Effect (l = 2, r = 2, n = 145) 

11 = 92, r = 2 n = 96, r= 4 

e2L 2 cr Lxr 

0.01 0 0.07 0.11 

0.01 0.07 0.10 

0.05 0.06 0.09 

0.10 0.06 0.08 

0.20 0.05 0.07 

0.05 0 0.13 0.33 

0.01 0.12 0.30 

0.05 0.10 0.23 

0.10 0.08 0.18 

0.20 0.07 0.14 

0.10 0 0.19 0.56 

0.01 0.17 0.51 

0.05 0.13 0.40 

0.10 0.11 0.31 

0.20 0.09 0.22 

0.15 0 0.23 0.71 

0.01 0.21 0.67 

0.05 0.16 0.53 

0.10 0.13 0.42 

0.20 0.10 0.30 
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(table continues) 

Labeling x Replication Interaction 

2 cr Lxr 

0 0.05 0.05 

0.01 0.08 0.07 

0.05 0.18 0.17 

0.10 0.28 0.30 

0.20 0040 0.50 
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Table G.6, Power Estimatesfor Various Sizes of Treatment Effects, Treatment x 
Replication Interaction Effects, and Number of Replications for Clark & Taraban (1991): 
Replications Treated as a Random Effect (t = 3, e = 4, l' = 4, 12 = 183) (n = 192for equal 
cell sizes). 

Replications 
4 8 

Relationship Type Main Effect 

82
T cr2rxr 

0.01 0 0.17 0.22 

0.01 0.14 0.21 

0.05 0.10 0.16 

0.10 0.08 0.13 

0.20 0.07 0.10 

0.05 0 0.56 0.76 

0.01 0.48 0.71 

0.05 0.31 0.56 

0.10 0.22 0.44 

0.20 0.15 0.31 

0.10 0 0.82 0.96 

0.01 0.74 0.94 

0.05 0.52 0.84 

0.10 0.38 0.72 

0.20 0.25 0.53 

0.15 0 0.93 1.00 

0.01 0.88 0.99 

0.05 0.68 0.95 

0.10 0.51 0.87 

0.20 0.34 0.71 (table contil/ues) 



262 

Emotion Main Effect 

a2
E 

2 cr Exr 

0.01 0 0.14 0.16 

0.01 0.13 0.15 

0.05 0.10 0.13 

0.10 0.09 0.12 

0.20 0.07 0.10 

0.05 0 0.54 0.65 

0.01 0.49 0.62 

0.05 0.35 0.53 

0.10 0.27 0.44 

0.20 0.18 0.33 

0.10 0 0.85 0.93 

0.01 0.80 0.92 

0.05 0.64 0.85 

0.10 0.50 0.76 

0.20 0.34 0.61 

0.15 0 0.96 0.99 

0.01 0.94 0.99 

0.05 0.82 0.96 

0.10 0.68 0.91 

0.20 0.48 0.80 

(table cOllfilllies) 
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Relationship Type x Emotion Interaction Effect 

e2
TxE 

2 cr TxExr 

0.01 0 0.08 0.16 

0.01 0.07 0.16 

0.05 0.06 0.14 

0.10 0.05 0.13 

0.20 0.05 0.12 

0.05 0 0.39 0.65 

0.01 0.36 0.64 

0.05 0.29 0.59 

0.10 0.23 0.53 

0.20 0.16 0.44 

0.10 0 0.73 0.93 

0.01 0.70 0.92 

0.05 0.59 0.89 

0.10 0.49 0.85 

0.20 0.35 0.76 

0.15 0 0.90 0.99 

0.01 0.88 0.99 

0.05 0.80 0.98 

0.10 0.69 0.96 

0.20 0.53 0.91 

(table contilllles) 



Relationship Type x Replication Interaction Effect 

cr2Txr 

0 0.05 0.05 

0.01 0.10 0.08 

0.05 0.31 0.25 

0.10 0.51 0.47 

0.20 0.71 0.74 

Emotion x Replication Interaction Effect 

2 cr Exr 

0 0.05 0.05 

0.01 0.09 0.07 

0.05 0.29 0.21 

0.10 0.54 0.44 

0.20 0.82 0.78 

Relationship Type x Emotion x Replication Interaction 

cr2TxExr 

0 0.05 0.05 

0.01 0.07 0.06 

0.05 0.16 0.12 

0.10 0.29 0.21 

0.20 0.54 0.44 
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Table G.7, Power Estimatesfor Various Sizes of Main Effects, Labeling x Replication 
Interaction Effects, and Number of Replicationsfor Fein & Hilton (1991): Replications 
Treated as a Random Effect (c = 2, p = 2, i = 2, r = 2, n = 100) (n = 96for equal cell sizes) 

Number of Number of 
Replications Replications Increased to 

2 4 6 
Subject Party Main Effect 
82p 2 0' PXf 

0.01 0 0.07 0.11 0.14 

0.01 0.07 0.10 0.13 

0.05 0.06 0.09 0.12 

0.10 0.06 0.08 0.10 

0.20 0.05 0.07 0.09 

0.05 0 0.14 0.33 0.46 

0.01 0.12 0.30 0.43 

0.05 0.10 0.23 0.35 

0.10 0.08 0.18 0.29 

0.20 0.07 0.14 0.22 

0.10 0 0.19 0.56 0.73 

0.01 0.17 0.51 0.70 

0.05 0.13 0.40 0.59 

0.10 0.11 0.31 0.49 

0.20 0.09 0.22 0.37 

0.15 0 0.23 0.71 0.88 

0.01 0.21 0.67 0.85 

0.05 0.16 0.53 0.76 

0.10 0.13 0.42 0.65 

0.20 0.10 0.30 0.51 (table cOlllillues) 
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Candidate Party Main Effect 

e2c 2 cr Cxr 

0.01 0 0.07 0.11 0.14 

0.01 0.07 0.10 0.13 

0.05 0.06 0.09 0.12 

0.10 0.06 0.08 0.10 

0.20 0.05 0.07 0.09 

0.05 0 0.14 0.33 0.46 

0.01 0.12 0.30 0.43 

0.05 0.10 0.23 0.35 

0.10 0.08 0.18 0.29 

0.20 0.07 0.14 0.22 

0.10 0 0.19 0.56 0.73 

0.01 0.17 0.51 0.70 

0.05 0.13 0.40 0.59 

0.10 0.11 0.31 0.49 

0.20 0.09 0.22 0.37 

0.15 0 0.23 0.71 0.88 

0.01 0.21 0.67 0.85 

0.05 0.16 0.53 0.76 

0.10 0.13 0.42 0.65 

0.20 0.10 0.30 0.51 

(table COlltill11es) 
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Information Relevance Main Effect 

82
1 cr21xr 

0.01 0 0.07 0.11 0.14 

0.01 0.07 0.10 0.13 

0.05 0.06 0.09 0.12 

0.10 0.06 0.08 0.10 

0.20 0.05 0.07 0.09 

0.05 0 0.14 0.33 0.46 

0.01 0.12 0.30 0.43 

0.05 0.10 0.23 0.35 

0.10 0.08 0.18 0.29 

0.20 0.07 0.14 0.22 

0.10 0 0.19 0.56 0.73 

0.01 0.17 0.51 0.70 

0.05 0.13 0.40 0.59 

0.10 0.11 0.31 0.49 

0.20 0.09 0.22 0.37 

0.15 0 0.23 0.71 0.88 

0.01 0.21 0.67 0.85 

0.05 0.16 0.53 0.76 

0.10 0.13 0.42 0.65 

0.20 0.10 0.30 0.51 

(table continues) 
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Subject Party x Candidate Party Interaction Effect 

e2pxc cr2pxCxr 

0.01 0 0.07 0.11 0.14 

0.01 0.07 0.11 0.14 

0.05 0.06 0.10 0.13 

0.10 0.06 0.09 0.12 

0.20 0.06 0.08 0.10 

0.05 0 0.14 0.33 0.46 

0.01 0.13 0.32 0.44 

0.05 0.11 0.27 0.40 

0.10 0.10 0.23 0.35 

0.20 0.08 0.18 0.29 

0.10 0 0.19 0.56 0.73 

0.01 0.18 0.54 0.71 

0.05 0.15 0.46 0.65 

0.10 0.13 0.40 0.59 

0.20 0.11 0.31 0.49 

0.15 0 0.23 0.71 0.88 

0.01 0.22 0.69 0.86 

0.05 0.19 0.61 0.81 

0.10 0.16 0.53 0.76 

0.20 0.13 0.42 0.65 

(table continues) 
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Subject Party x Information Relevance Interaction Effect 

0.01 0 0.07 0.11 0.14 

0.01 0.07 0.11 0.14 

0.05 0.06 0.10 0.13 

0.10 0.06 0.09 0.12 

0.20 0.06 0.08 0.10 

0.05 0 0.14 0.33 0.46 

0.01 0.13 0.32 0.44 

0.05 0.11 0.27 0.40 

0.10 0.10 0.23 0.35 

0.20 0.08 0.18 0.29 

0.10 0 0.19 0.56 0.73 

0.01 0.18 0.54 0.71 

0.05 0.15 0.46 0.65 

0.10 0.13 0.40 0.59 

0.20 0.11 0.31 0.49 

0.15 0 0.23 0.71 0.88 

0.01 0.22 0.69 0.86 

0.05 0.19 0.61 0.81 

0.10 0.16 0.53 0.76 

0.20 0.13 0.42 0.65 

(table continues) 
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Candidate Party x Information Relevance Interaction Effect 

02CXI 2 cr CXIXf 

0.01 0 0.07 0.11 0.14 

0.01 0.07 0.11 0.14 

0.05 0.06 0.10 0.13 

0.10 0.06 0.09 0.12 

0.20 0.06 0.08 0.10 

0.05 0 0.14 0.33 0.46 

0.01 0.13 0.32 0.44 

0.05 0.11 0.27 0.40 

0.10 0.10 0.23 0.35 

0.20 0.08 0.18 0.29 

0.10 0 0.19 0.56 0.73 

0.01 0.18 0.54 0.71 

0.05 0.15 0.46 0.65 

0.10 0.13 0.40 0.59 

0.20 0.11 0.31 0.49 

0.15 0 0.23 0.71 0.88 

0.01 0.22 0.69 0.86 

0.05 0.19 0.61 0.81 

0.10 0.16 0.53 0.76 

0.20 0.13 0.42 0.65 

(table continues) 
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Subject Party x Replication Interaction 

2 cr PXr 

0 0.05 0.05 0.05 

0.01 0.08 0.07 0.07 

0.05 0.18 0.17 0.15 

0.10 0.28 0.30 0.26 

0.20 0.41 0.49 0.47 

Candidate Party x Replication Interaction 

2 cr CXr 

0 0.05 0.05 0.05 

0.01 0.08 0.07 0.07 

0.05 0.18 0.17 0.15 

0.10 0.28 0.30 0.26 

0.20 0.41 0.49 0.47 

Information Relevance x Replication Interaction 

2 cr Ixr 

a 0.05 0.05 0.05 

0.01 0.08 0.07 0.07 

0.05 0.18 0.17 0.15 

0.10 0.28 0.30 0.26 

0.20 0.41 0.49 0.47 

(table continlles) 
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Subject Party x Candidate Party x Information Relevance Interaction 

82 
PxCxI 

2 
0' PxCxlxf 

0.01 0 0.07 0.41 0.61 

0.01 0.07 0.41 0.61 

0.05 0.08 0.42 0.62 

0.10 0.08 0.44 0.64 

0.20 0.08 0.46 0.66 

0.05 0 0.07 0.30 0.42 

0.01 0.07 0.30 0.42 

0.05 0.07 0.30 0.43 

0.10 0.07 0.31 0.43 

0.20 0.07 0.32 0.45 

0.10 0 0.06 0.27 0.37 

0.01 0.06 0.27 0.37 

0.05 0.06 0.28 0.38 

0.10 0.07 0.28 0.38 

0.20 0.07 0.29 0.39 

0.15 0 0.06 0.27 0.36 

0.01 0.06 0.27 0.36 

0.05 0.06 0.27 0.36 

0.10 0.06 0.27 0.36 

0.20 0.06 0.28 0.37 

(table continlles) 
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Subject Party x Candidate Party x Replication Interaction Effect 

cr2PxCxr 

0 0.05 0.05 0.05 

0.01 0.06 0.06 0.06 

0.05 0.12 0.11 0.09 

0.10 0.18 0.17 0.15 

0.20 0.28 0.30 0.26 

Subject Party x Information Relevance x Replication Interaction Effect 

cr2pxCxr 

a 0.05 0.05 0.05 

0.01 0.06 0.06 0.06 

0.05 0.12 0.11 0.09 

0.10 0.18 0.17 0.15 

0.20 0.28 0.30 0.26 

Candidate Party x Information Relevance x Replication Interaction Effect 

cr2Cxlxr 

a 0.05 0.05 0.05 

0.01 0.06 0.06 0.06 

0.05 0.12 0.11 0.09 

0.10 0.18 0.17 0.15 

0.20 0.28 0.30 0.26 

(table COlltilllles) 
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Subject Party x Candidate Party x Information Relevance x Replication Interaction Effect 

cr2Cxlxr 

0 0.05 0.05 0.05 

0.01 0.06 0.06 0.05 

0.05 0.08 0.08 0.07 

0.10 0.12 0.11 0.09 

0.20 0.18 0.17 0.15 
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Table G.8, Power Estimates for VariOliS Sizes of Main Effects, Treatment x Replication 
Interaction Effects, and Number of Replications for Miller, Cook, Tsang, and Morgan 
( 1992): Replications Treated as a Randoll! Effect (d = 3, g = 2, r = 4, n = 192). 

Number of Number of 
Replications Replications Increased to 

4 8 16 
Gender Main Effect 

82
0 

2 cr Oxr 
0.01 0 0.17 0.22 0.25 

0.01 0.14 0.21 0.24 

0.05 0.10 0.16 0.21 

0.10 0.08 0.13 0.18 

0.20 0.07 0.10 0.14 

0.05 0 0.56 0.76 0.83 

0.01 0.48 0.71 0.80 

0.05 0.31 0.56 0.72 

0.10 0.22 0.44 0.63 

0.20 0.15 0.31 0.50 

0.10 0 0.82 0.96 0.98 

0.01 0.74 0.94 0.98 

0.05 0.52 0.84 0.95 

0.10 0.38 0.72 0.90 

0.20 0.25 0.53 0.79 

0.15 0 0.93 1.00 1.00 

0.01 0.88 0.99 1.00 

0.05 0.68 0.95 0.99 

0.10 0.51 0.87 0.98 

0.20 0.34 0.71 0.92 (table continues) 
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Disclosure Main Effect 

e2D 2 cr Dxr 

0.01 0 0.15 0.18 0.20 

0.01 0.14 0.17 0.19 

0.05 0.10 0.14 0.17 

0.10 0.09 0.12 0.15 

0.14 0.08 0.11 0.14 

0.20 0.07 0.10 0.13 

0.05 0 0.56 0.70 0.75 

0.01 0.50 0.66 0.74 

0.05 0.34 0.55 0.67 

0.10 0.25 0.44 0.60 

0.14 0.21 0.38 0.55 

0.20 0.17 0.32 0.49 

0.10 0 0.86 0.95 0.97 

0.01 0.80 0.93 0.96 

0.05 0.61 0.85 0.94 

0.10 0.45 0.75 0.89 

0.14 0.38 0.67 0.86 

0.20 0.30 0.58 0.80 

0.15 0 0.96 0.99 1.00 

0.01 0.93 0.99 1.00 

0.05 0.79 0.96 0.99 

0.10 0.62 0.90 0.98 

0.14 0.53 0.85 0.96 

0.20 0.43 0.76 0.94 (table continues) 
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Gender x Disclosure Interaction Effect 

e2GxD 2 cr GxDxr 

0.01 0 0.15 0.18 0.20 

0.01 0.14 0.18 0.20 

0.05 0.12 0.16 0.19 

0.10 0.10 0.14 0.17 

0.20 0.09 0.12 0.15 

0.05 0 0.56 0.70 0.75 

0.01 0.53 0.68 0.75 

0.05 0.43 0.62 0.71 

0.10 0.34 0.55 0.67 

0.20 0.25 0.44 0.60 

0.10 0 0.86 0.95 0.97 

0.01 0.83 0.94 0.97 

0.05 0.72 0.90 0.95 

0.10 0.61 0.85 0.94 

0.20 0.45 0.75 0.89 

0.15 0 0.96 0.99 1.00 

0.01 0.95 0.99 1.00 

0.05 0.88 0.98 0.99 

0.10 0.79 0.96 0.99 

0.20 0.62 0.90 0.98 

(table continlles) 
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Gender x Replication Interaction Effect 

2 cr Gxr 

0 0.05 0.05 0.05 

0.01 0.10 0.08 0.07 

0.05 0.31 0.26 0.18 

0.10 0.51 0.48 0.36 

0.20 0.71 0.75 0.67 

Disclosure x Replication Interaction Effect 

2 cr Dxr 

0 0.05 0.05 0.05 

0.01 0.09 0.08 0.07 

0.05 0.31 0.24 0.16 

0.10 0.55 0.48 0.32 

0.14 0.68 0.64 0.46 

0.20 0.80 0.79 0.65 

Gender x Disclosure x Replication Interaction Effect 

., 
cr-GxDxr 

0 0.05 0.05 0.05 

0.01 0.07 0.06 0.06 

0.05 0.17 0.13 0.10 

0.10 0.31 0.24 0.16 

0.20 0.55 0.48 0.32 
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Table G.9,Power Estimates for Variolls Sizes of Maill Effects, Treatment x Replication 
Interaction Effects, and Number of Replications for Combined Analysis of Schaller (1992): 
Replications Treated as a Random Effect (i = 2, d = 2, r = 2, Il = 452) 

Number of Number of 
Replications Replications 

Increased to 

2 6 
Infonnation Main Effect 

82
1 

2 cr 1xr 

0.01 0 0.13 0.44 

0.01 0.10 0.34 

0.05 0.07 0.19 

0.10 0.06 0.14 

0.20 0.05 0.10 

0.05 0 0.29 0.97 

0.01 0.20 0.91 

0.05 0.12 0.65 

0.10 0.09 0.45 

0.20 0.07 0.29 

0.10 0 0.40 1.00 

0.01 0.28 1.00 

0.05 0.16 0.90 

0.10 0.12 0.72 

0.20 0.09 0.49 

(table cOlltilllles) 
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0.15 0 0.48 1.00 

0.01 0.34 1.00 

0.05 0.20 0.98 

0.10 0.15 0.87 

0.20 0.11 0.65 

Dataset Size Main Effect 

92
D 

2 
(j Dxr 

0.01 0 0.13 0.44 

0.01 0.10 0.34 

0.05 0.07 0.19 

0.10 0.06 0.14 

0.20 0.05 0.10 

0.05 0 0.29 0.97 

0.01 0.20 0.91 

0.05 0.12 0.65 

0.10 0.09 0.45 

0.20 0.07 0.29 

0.10 0 0.40 1.00 

0.01 0.28 1.00 

0.05 0.16 0.90 

0.10 0.12 0.72 

0.20 0.09 0.49 

(table COlltilllles) 
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0.15 0 0.48 1.00 

0.01 0.34 1.00 

0.05 0.20 0.98 

0.10 0.15 0.87 

0.20 0.11 0.65 

Information x Dataset Size Interaction 

92
IxD 

2 
(j IxDxr 

0.01 0 0.13 0.41 

0.01 0.11 0.36 

0.05 0.08 0.24 

0.10 0.07 0.18 

0.20 0.06 0.13 

0.05 0 0.29 0.96 

0.01 0.24 0.93 

0.05 0.15 0.78 

0.10 0.12 0.62 

0.20 0.09 0.42 

0.10 0 0.40 1.00 

0.01 0.33 1.00 

0.05 0.21 0.97 

0.10 0.16 0.88 

0.20 0.12 0.69 

(table cOlllilllles) 



282 

0.15 0 0.48 1.00 

0.01 0.40 1.00 

0.05 0.26 1.00 

0.10 0.20 0.97 

0.20 0.15 0.85 

InfoImation x Replication Interaction 

2 
0' Ixr 

0 0.05 0.05 

0.01 0.18 0.15 

0.05 0.45 0.57 

0.10 0.58 0.80 

0.20 0.69 0.93 

Dataset Size x Replication Interaction 

2 
0' Dxr 

0 0.05 0.05 

0.01 0.18 0.15 

0.05 0.45 0.57 

0.10 0.58 0.80 

0.20 0.69 0.93 

InfoImation x Dataset Size x Replication Interaction 

'J 
O'-IxDxr 

0 0.05 0.05 

0.01 0.12 0.10 

0.05 0.32 0.34 

0.10 0.45 0.57 

0.20 0.58 0.80 
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Table G.lO, Power Estimates for Various Sizes of Sizes of Main Effects. Treatment x 
Replication Interaction Effects, and Number of Replications for Combined Analysis of 
Sparks (1991): Replications Treated as a Random Effect (n = 160) 

Number of Number of 
Replications Replications Increased to 

2 4 8 16 

82
0 

2 a OXr 

0.01 0 0.09 0.15 0.20 0.22 

0.01 0.08 0.13 0.18 0.21 

0.05 0.06 0.10 0.15 0.19 

0.10 0.06 0.08 0.12 0.16 

0.20 0.05 0.07 0.10 0.13 

0.05 0 0.18 0.49 0.68 0.75 

0.01 0.15 0.43 0.64 0.73 

0.05 0.10 0.29 0.51 0.66 

0.10 0.09 0.21 0.41 0.58 

0.20 0.07 0.15 0.29 0.46 

0.10 0 0.25 0.75 0.93 0.96 

0.01 0.21 0.68 0.90 0.95 

0.05 0.14 0.49 0.80 0.92 

0.10 0.11 0.36 0.68 0.86 

0.20 0.09 0.24 0.51 0.75 

(table continues) 
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0.15 0 0.30 0.89 0.99 1.00 

0.01 0.25 0.83 0.98 0.99 

0.05 0.18 0.64 0.93 0.98 

0.10 0.14 0.49 0.84 0.96 

0.20 0.10 0.33 0.68 0.90 

cr20xr 

0 0.05 0.05 0.05 0.05 

0.01 0.10 0.09 0.08 0.07 

0.05 0.26 0.27 0.22 0.16 

0.10 0.38 0.45 0.41 0.31 

0.20 0.51 0.66 0.68 0.60 
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Table G .11 ,Power Estimates for Variolls Sizes of Main Effects, Labeling x Replication 
Interaction Effects, and Nlimber of Replications for Tesser and Conzell (1991): 
Replications Treated as a Random Effect (n = 77, r = 2, t = 3). 

Treatment Interaction 

e2T (j2rxr 

0.01 0 0.06 0.05 

0.01 0.06 0.06 

0.05 0.06 0.12 

0.10 0.06 0.20 

0.20 0.05 0.33 

0.05 0 0.11 0.05 

0.01 0.11 0.06 

0.05 0.09 0.12 

0.10 0.08 0.20 

0.20 0.07 0.33 

0.10 0 0.17 0.05 

0.01 0.16 0.06 

0.05 0.13 0.12 

0.10 0.12 0.20 

0.20 0.09 0.33 

0.15 0 0.22 0.05 

0.01 0.21 0.06 

0.05 0.17 0.12 

0.10 0.15 0.20 

0.20 0.12 0.33 
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Table G.l2, Power Estimates for Variolls Sizes of Main Effects, Treatment x Replication 
Interaction Effects, and Number of Replications for WilSOll, Cruz, and Kang (1992) with 
Replications Treated as a Random Factor (11 = 216, i = 2, c = 3, p = 3, r = 3) 

Number of Number of 
Replications Replications Increased to 

3 4 6 
Intimacy Main Effect 

821 2 () Ixr 

0.01 0 0.14 0.18 0.22 

0.01 0.12 0.15 0.20 

0.05 0.09 0.11 0.14 

0.10 0.07 0.09 0.11 

0.20 0.06 0.07 0.09 

0.05 0 0.44 0.60 0.75 

0.01 0.35 0.51 0.68 

0.05 0.21 0.32 0.49 

0.10 0.15 0.23 0.36 

0.20 0.11 0.15 0.24 

0.10 0 0.67 0.86 0.96 

0.01 0.56 0.78 0.92 

0.05 0.35 0.54 0.77 

0.10 0.24 0.39 0.61 

0.20 0.16 0.25 0.42 

0.15 0 0.80 0.95 0.99 

0.01 0.70 0.90 0.98 

0.05 0.46 0.70 0.90 

0.10 0.33 0.52 0.78 

0.20 0.22 0.35 0.57 (table continlles) 
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Construct Differentiation Main Effect 

82
C 

2 
(j CXr 

0.01 0 0.14 0.16 0.19 

0.01 0.12 0.14 0.17 

0.05 0.09 0.11 0.13 

0.10 0.08 0.09 0.11 

0.20 0.06 0.07 0.09 

0.05 0 0.50 0.61 0.71 

0.01 0.42 0.54 0.66 

0.05 0.26 0.36 0.50 

0.10 0.18 0.26 0.38 

0.20 0.13 0.17 0.26 

0.10 0 0.78 0.89 0.95 

0.01 0.70 0.84 0.93 

0.05 0.46 0.64 0.81 

0.10 0.32 0.47 0.67 

0.20 0.21 0.31 0.48 

0.15 0 0.92 0.98 0.99 

0.01 0.85 0.95 0.99 

0.05 0.63 0.81 0.94 

0.10 0.45 0.64 0.84 

0.20 0.29 0.44 0.65 

(table continues) 
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Perspective Taking Main Effect 

e2p cr2Pxr 

0.01 0 0.14 0.16 0.19 

0.01 0.12 0.14 0.17 

0.05 0.09 0.11 0.13 

0.10 0.08 0.09 0.11 

0.20 0.06 0.07 0.09 

0.05 0 0.50 0.61 0.71 

0.01 0.42 0.54 0.66 

0.05 0.26 0.36 0.50 

0.10 0.18 0.26 0.38 

0.20 0.13 0.17 0.26 

0.10 0 0.78 0.89 0.95 

0.01 0.70 0.84 0.93 

0.05 0.46 0.64 0.81 

0.10 0.32 0.47 0.67 

0.20 0.21 0.31 0.48 

0.15 0 0.92 0.98 0.99 

0.01 0.85 0.95 0.99 

0.05 0.63 0.81 0.94 

0.10 0.45 0.64 0.84 

0.20 0.29 0.44 0.65 

(table continlles) 
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Intimacy x Construct Differentiation Interaction Effect 

e2
IxC cr2IxCxr 

0.01 0 0.14 0.16 0.19 

0.01 0.13 0.15 0.18 

0.05 0.10 0.13 0.15 

0.10 0.09 0.11 0.13 

0.20 0.08 0.09 0.11 

0.05 0 0.50 0.61 0.71 

0.01 0.46 0.58 0.69 

0.05 0.34 0.46 0.59 

0.10 0.26 0.36 0.50 

0.20 0.18 0.26 0.38 

0.10 0 0.78 0.89 0.95 

0.01 0.74 0.87 0.94 

0.05 0.59 0.76 0.89 

0.10 0.46 0.64 0.81 

0.20 0.32 0.47 0.67 

0.15 0 0.92 0.98 0.99 

0.01 0.89 0.96 0.99 

0.05 0.76 0.90 0.97 

0.10 0.63 0.81 0.94 

0.20 0.45 0.64 0.84 

(table continlles) 
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Intimacy x Perspective Taking Interaction Effect 

e2Ixp 2 cr IxPxr 

0.01 0 0.14 0.16 0.19 

0.01 0.13 0.15 0.18 

0.05 0.10 0.13 0.15 

0.10 0.09 0.11 0.13 

0.20 0.08 0.09 0.11 

0.05 0 0.50 0.61 0.71 

0.01 0.46 0.58 0.69 

0.05 0.34 0.46 0.59 

0.10 0.26 0.36 0.50 

0.20 0.18 0.26 0.38 

0.10 0 0.78 0.89 0.95 

0.01 0.74 0.87 0.94 

0.05 0.59 0.76 0.89 

0.10 0.46 0.64 0.81 

0.20 0.32 0.47 0.67 

0.15 0 0.92 0.98 0.99 

0.01 0.89 0.96 0.99 

0.05 0.76 0.90 0.97 

0.10 0.63 0.81 0.94 

0.20 0.45 0.64 0.84 

(table continues) 



291 

Construct Differentiation x Perspective Taking Interaction Effect 

62Cxr cr2Cxpxr 

0.01 0 0.12 0.14 0.15 

0.01 0.12 0.13 0.15 

0.05 0.10 0.12 0.13 

0.10 0.09 0.10 0.12 

0.20 0.08 0.09 0.10 

0.05 0 0.49 0.57 0.64 

0.01 0.45 0.54 0.62 

0.05 0.36 0.45 0.55 

0.10 0.28 0.37 0.48 

0.20 0.20 0.27 0.38 

0.01 0 0.80 0.88 0.93 

0.01 0.77 0.86 0.92 

0.05 0.65 0.77 0.87 

0.10 0.53 0.67 0.81 

0.20 0.38 0.52 0.69 

0.15 0 0.94 0.98 0.99 

0.01 0.92 0.97 0.99 

0.05 0.83 0.92 0.97 

0.10 0.72 0.86 0.95 

0.20 0.55 0.72 0.87 

(table continues) 
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Intimacy x Replication Interaction Effect 

2 0' Ixr 

0 0.05 0.05 0.05 

0.01 0.11 0.10 0.09 

0.05 0.34 0.34 0.31 

0.10 0.52 0.54 0.54 

0.20 0.69 0.74 0.78 

Construct Differentiation x Replication Interaction Effect 

2 0' Cxr 

0 0.05 0.05 0.05 

0.01 0.10 0.10 0.09 

0.05 0.36 0.34 0.30 

0.10 0.58 0.59 0.56 

0.20 0.80 0.83 0.84 

Perspective Taking x Replication Interaction Effect 

2 0' PXr 

0 0.05 0.05 0.05 

0.01 0.10 0.10 0.09 

0.05 0.36 0.34 0.30 

0.10 0.58 0.59 0.56 

0.20 0.80 0.83 0.84 

(table COlltilllles) 
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Intimacy x Construct Differentiation x Perspective Taking Interaction Effect 

e2IxCxP 2 
0" IxCxPxr 

0.01 0 0.60 0.80 0.96 

0.01 0.61 0.81 0.96 

0.05 0.65 0.83 0.96 

0.10 0.70 0.86 0.97 

0.20 0.76 0.89 0.98 

0.05 0 0.23 0.35 0.57 

0.01 0.24 0.36 0.57 

0.05 0.26 0.39 0.59 

0.10 0.28 0.42 0.62 

0.20 0.33 0.47 0.67 

0.10 0 0.16 0.24 0.38 

0.01 0.17 0.24 0.39 

0.05 0.18 0.26 0.40 

0.20 0.22 0.31 0.46 

0.15 0 0.14 0.20 0.31 

0.01 0.14 0.20 0.31 

0.05 0.15 0.21 0.33 

0.10 0.16 0.22 0.34 

0.20 0.18 0.25 0.37 

(table continlles) 
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Intimacy x Construct Differentiation x Replication Interaction Effect 

cr2IxCxr 

0 0.05 0.05 0.05 

0.01 0.07 0.07 0.07 

0.05 0.20 0.19 0.16 

0.10 0.36 0.34 0.30 

0.20 0.58 0.59 0.56 

Intimacy x Perspective Taking x Replication Interaction Effect 

cr2IxPxr 

0 0.05 0.05 0.05 

0.01 0.07 0.07 0.07 

0.05 0.20 0.19 0.16 

0.10 0.36 0.34 0.30 

0.20 0.58 0.59 0.56 

Construct Differentiation x Perspective Taking x Replication Interaction Effect 

cr2CxPxr 

a 0.05 0.05 0.05 

0.01 0.07 0.07 0.06 

0.05 0.19 0.17 0.14 

0.10 0.36 0.33 0.28 

0.20 0.63 0.62 0.55 

(table continues) 
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Intimacy x Construct Differentiation x Perspective Taking x Replication Interaction Effect 

2 cr IxCxPxr 

0 0.05 0.05 0.05 

0.01 0.06 0.06 0.06 

0.05 0.11 0.10 0.09 

0.10 0.19 0.17 0.14 

0.20 0.36 0.33 0.28 
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Table G.13,Power Estimates for Vmying Study Sizes For Treatment Main Effect Tests 
with Replications Treated as a Random Factor 

Number of Replications 
2 5 10 

11 = 100 
82

T cr2Txr 

0.01 0 0.07 0.12 0.15 

0.01 0.07 0.12 0.14 

0.05 0.06 0.10 0.13 

0.10 0.06 0.09 0.11 

0.20 0.05 0.07 0.10 

0.05 0 0.14 0.40 0.51 

0.01 0.13 0.37 0.50 

0.05 0.10 0.29 0.43 

0.10 0.08 0.23 0.37 

0.20 0.07 0.17 0.29 

0.10 0 0.20 0.66 0.80 

0.01 0.18 0.62 0.78 

0.05 0.13 0.50 0.71 

0.10 0.11 0.40 0.63 

0.20 0.09 0.29 0.51 

0.15 0 0.24 0.82 0.93 

0.01 0.21 0.79 0.92 

0.05 0.16 0.66 0.87 

0.10 0.13 0.55 0.80 

0.20 0.10 0.40 0.68 

(table continues) 
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11 = 200 

82T cr2Txr 

0.01 0 0.09 0.20 0.24 

0.01 0.08 0.17 0.23 

0.05 0.06 0.12 0.18 

0.10 0.06 0.10 0.15 

0.20 0.05 0.08 0.11 

0.05 0 0.20 0.66 0.80 

0.01 0.16 0.59 0.77 

0.05 0.11 0.40 0.63 

0.10 0.09 0.29 0.51 

0.20 0.07 0.20 0.37 

0.10 0 0.27 0.91 0.98 

0.01 0.23 0.86 0.97 

0.05 0.15 0.66 0.90 

0.10 0.12 0.50 0.80 

0.20 0.09 0.34 0.63 

0.15 0 0.33 0.98 1.00 

0.01 0.27 0.95 1.00 

0.05 0.18 0.82 0.98 

0.10 0.14 0.66 0.93 

0.20 0.11 0.46 0.80 

(table COlltilllles) 
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n =400 

82
T a2Txr 

0.01 0 0.13 0.34 0.43 

0.01 0.09 0.26 0.37 

0.05 0.07 0.15 0.24 

0.10 0.06 0.11 0.18 

0.20 0.05 0.08 0.13 

0.05 0 0.27 0.91 0.98 

0.01 0.20 0.80 0.95 

0.05 0.12 0.50 0.80 

0.10 0.09 0.34 0.63 

0.20 0.07 0.21 0.43 

0.10 0 0.38 1.00 1.00 

0.01 0.27 0.97 1.00 

0.05 0.16 0.78 0.98 

0.10 0.12 0.57 0.90 

0.20 0.09 0.37 0.71 

0.15 0 0.46 1.00 1.00 

0.01 0.33 1.00 1.00 

0.05 0.20 0.91 1.00 

0.10 0.15 0.74 0.98 

0.20 0.11 0.50 0.87 

(table camillued) 
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11 = 600 

82T cr2Txr 

0.01 0 0.15 0.46 0.59 

0.01 0.10 0.32 0.48 

0.05 0.07 0.16 0.28 

0.10 0.06 0.11 0.20 

0.20 0.05 0.08 0.13 

0.05 0 0.33 0.98 1.00 

0.01 0.21 0.89 0.99 

0.05 0.12 0.55 0.87 

0.10 0.09 0.36 0.68 

0.20 0.07 0.22 0.46 

0.10 0 0.46 1.00 1.00 

0.01 0.30 0.99 1.00 

0.05 0.17 0.82 0.99 

0.10 0.12 0.60 0.93 

0.20 0.09 0.38 0.74 

0.15 0 0.54 1.00 1.00 

0.01 0.36 1.00 1.00 

0.05 0.20 0.94 1.00 

0.10 0.15 0.76 0.99 

0.20 0.11 0.52 0.89 

(table contil/lIes) 
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n = 800 

82
T 

2 cr Txr 

0.01 0 0.18 0.57 0.71 

0.01 0.10 0.37 0.57 

0.05 0.07 0.17 0.31 

0.10 0.06 0.11 0.21 

0.20 0.05 0.08 0.14 

0.05 0 0.38 1.00 1.00 

0.01 0.23 0.93 1.00 

0.05 0.12 0.57 0.90 

0.10 0.09 0.37 0.71 

0.20 0.07 0.22 0.47 

0.10 0 0.52 1.00 1.00 

0.01 0.31 1.00 1.00 

0.05 0.17 0.84 1.00 

0.10 0.12 0.61 0.94 

0.20 0.09 0.38 0.76 

0.15 0 0.61 1.00 1.00 

0.01 0.38 1.00 1.00 

0.05 0.20 0.95 1.00 

0.10 0.15 0.78 0.99 

0.20 0.11 0.52 0.90 

(table continues) 
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n = 1000 

82
T cr2Txr 

0.01 0 0.20 0.66 0.80 

0.01 0.11 0.40 0.63 

0.05 0.07 0.17 0.33 

0.10 0.06 0.12 0.21 

0.20 0.05 0.08 0.14 

0.05 0 0.42 1.00 1.00 

0.01 0.23 0.95 1.00 

0.05 0.12 0.59 0.92 

0.10 0.09 0.37 0.73 

0.20 0.07 0.22 0.48 

0.10 0 0.57 1.00 1.00 

0.01 0.33 1.00 1.00 

0.05 0.17 0.86 1.00 

0.10 0.12 0.62 0.95 

0.20 0.09 0.39 0.77 

0.15 0 0.66 1.00 1.00 

0.01 0.39 1.00 1.00 

0.05 0.21 0.95 1.00 

0.10 0.15 0.79 0.99 

0.20 0.11 0.53 0.91 
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Table G.14, Power Estimates for Varying Study Sizes and Effect Sizes For Treatment x 
Replication Interaction Tests with RepLications Treated as a Ralldom Factor 

n = 100 

o 
0.01 

0.05 

0.10 

0.20 

11 = 200 

o 

0.01 

0.05 

0.10 

0.20 

11 = 400 

o 
0.01 

0.05 

0.10 

0.20 

Number of Replications 
2 5 10 

0.05 

0.08 

0.19 

0.29 

0.42 

0.05 

0.11 

0.29 

0.42 

0.55 

0.05 

0.17 

0.42 

0.55 

0.67 

0.05 

0.07 

0.17 

0.30 

0.51 

0.05 

0.09 

0.31 

0.52 

0.75 

0.05 

0.15 

0.53 

0.75 

0.90 

0.05 

0.06 

0.13 

0.23 

0.45 

0.05 

0.08 

0.25 

0.47 

0.76 

0.05 

0.12 

0.48 

0.77 

0.94 

(table contil/ues) 
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n = 600 

0 0.05 0.05 0.05 

0.01 0.21 0.20 0.16 

0.05 0.50 0.67 0.66 

0.10 0.62 0.85 0.89 

0.20 0.72 0.95 0.98 

1l = 800 

0 0.05 0.05 0.05 

0.01 0.26 0.26 0.21 

0.05 0.55 0.75 0.77 

0.10 0.67 0.90 0.95 

0.20 0.76 0.97 0.99 

n = 1000 

0 0.05 0.05 0.05 

0.01 0.29 0.31 0.25 

0.05 0.59 0.81 0.85 

0.10 0.70 0.93 0.97 

0.20 0.78 0.98 1.00 



304 

NOTES 

1 Of course, it is possible to imagine other arrangements. In some instances, nested 

replications might be absorbed within other factors that might be considered crossed. For 

example, if one pair of stimuli were being used per site in a multi-site study, we would 

consider the pair (or site) to be crossed; if we gave message A 1 and message B 1 to one 

block of subjects, message A2 and message B2 to another block, and so on, then arbitrary 

message pairs would be crossed, or rather blocks would be crossed. 

2 Although Jackson's arguments concern replications of "messages," they extend 

easily to other stimuli, including confederates, tasks, situations, and many other things. 

3 Saying that the dispersion of effects can have a variety of explanations should not 

be taken to imply that we will be able to explain away that variability--or even that we 

would find that task necessary. In many instances, the variability in an effect will be based 

on "random" variations, and describing the effect in terms of central tendency and 

variability may very well suit our theoretical and practical purposes. 

4 It should be noted that simply because the author of this study or the authors of the 

studies investigated here did not find threats to validity is no reason to suppose that threats 

to validity are absent. In many instances, a general problem can be established (e.g., by 

what we know about the qualities of messages), one in which there should be a 

presumption in the absence of safeguards. 

5 Miller, Cook, Tsang, and Morgan (1992) was included in both categories (needed 

replications but did not have them and had replications), because Studies 1 and 3 llsed 

replications, and Study 2 needed replications. 

6 Wilson and Weiss's (1991) noted that their results may be due to the fact that the 

special tricks forewarning may be a better way of warning children about a vampire scene 

(e.g., "This is just special make up") than a real life explanation, rather than due to inherent 
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differences in the two types of explanations. That is, one type of explanation fits better 

with the content of the movie than the other, producing a plausible explanation for their 

results. Giles et aI. (1992) in their study of the effects of age, speech rate, and nonstandard 

speech on evaluations of a speaker used a message different from one used in an earlier 

study, and noted that one oftheir results (that older sounding speakers were seen as more 

benevolent) was "unpredicted" and "not a finding emerging in the Giles et aI. (1990) study, 

which underscores the need to more vividly explore message content factors in language 

evaluation investigations" (p. 519). Miller, Cook, Tsang, and Morgan (1992, Study 2) 

were interested in determining the relationship of gender and perceptions of positive and 

boastful disclosures. In Study 2, one scenario was manipulated to have a boastful and 

positive version (i.e., a matched design). One message was written in two versions to 

represent each type of disclosure and subjects were asked to describe their impressions of 

the discloser. Miller et aI found that "in contrast to Study 1, characters who boast were 

viewed as more competent and less feminine (more masculine) than were characters who 

disclose positive infonnation" (p. 384). They offered as a possible explanation: 

that the scenarios in Study 1 all involve social interactions and "team playing" of 

some sort. Raters might perceive that bragging in such contexts is socially unwise 

and in the end will keep the individual from having as much success as one might 

otherwise. In Study 2, the scenarios suggested that social interactions for the 

character were generally positive and close. (p.384) 

Hoffner and Cantor (1992) noted that: 

it must be acknowledged that the conclusions of this study are based on children's 

reactions to one specific film sequence. The experimental program was a relatively 

short sequence from a Disney film, chosen for ethical reasons to be only mildly 

upsetting. Longer presentations pennit viewers to become more emotionally 
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involved with the experiences of the protagonists. In addition, scary programs vary 

on many dimensions, including the nature of the depicted threat, the inclusion (or 

not) of graphic violence and brutality, and the characteristics of the victims. Future 

research should seek to replicate and extend the present findings using other types 

of stimuli. (p. 58) 

7 Many researchers that used replicated designs made explicit references to their 

reasons for including replications. Armstrong, Biorsky, and Mares (1991) noted that: 

two programs were selected to act as manipulations of each type of program 

content, rather than a single instance of each type, in order to reduce the chances 

that variation among TV stimuli on dimensions that were not of theoretical interest 

could confound interpretation of the findings (cf. Bradac, 1983; Jackson & Jacobs, 

1983). (p. 239) 

Berger and DiBatista (1992) observed that including two goals as replications in their study 

"increased the generalizability of the design and enabled us to determine whether the type of 

social goal sought would influence the kinds of person and situation information requested 

by participants" (p. 371). Christensen (1991) noted that "in order to enhance external 

validity, two different target albums were employed in the study: a hard rock (bordering on 

heavy metal) album by a regional Pacific Northwest band, and a nationally released but 

unfamiliar pop/urban contemporary dance (pop/uCD) album" (p. 108) and that "the only 

purpose of including ... different ... music types was to increase generality" (p. 108) 

and "there was no particular theoretical interest in the differential effects of labeling by type 

of music" (p. 110). Clark and Taraban (1991) observed that "a variety of targets were used 

to help ensure the external validity of our eventual results" (p. 326). Honeycutt, Cantrill, 

and Allen (1992) used two stories as replications "in an attempt to generalize beyond the 

particular characters of one de-escalating story" (p. 554), with replications crossed with 
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"de-escalation MOP" as an explanatory variable. Karau and Kelly (1992) noted, "two 

tasks of the same type were used in order to reduce the chances that our results would be 

influenced by the idiosyncratic properties of any single task" (p. 553). McCornack, 

Levine, Solowczuk, Torres, and Campbell (1992) "chose to include two examples [as 

replications] of each type of information manipulation so that we could generalize not only 

across situations, but across messages" (p. 25). Mullen, Dovido, Johnson, and Copper 

(1992) argued that they used different scenarios in Study 2 and Study 3 to "conceptually 

replicate" (p. 426) their Study 1 to determine the influence of in-group or out-group 

differences on social projection. In their discussion of the three studies, they mention other 

manipulations that have been used in this line of research--males vs. females and arts 

majors vs. science majors--and noted that the stronger differences in Study 2 and Study 3 

are a result of different groups used as the manipulation. Schaller (1992) noted that: 

the preceding experiments have all examined the effects of sample size on 

aggregation and statistical reasoning in a single domain: Sports ability. There are 

good reasons to doubt the generality of this effect. Past research has indicated that 

statistical principles are more likely to be applied in some judgment situations than 

in others (e.g., Fong et aI., 1986; Kunda & Nisbett, 1986a; Nisbett et aI., 1983). 

(p. 79) 

Skitka and Tetlock (1992) noted, "to examine generalizability of results across 

operationalizations of key variables and resources, both studies included three resource 

domains: AZT for AIDS victims, organs for people needing organ transplants, and low

income housing for the poor" (p. 497). Sparks (1991) critiqued Zillmann, Weaver, 

Mundorf, and Aust (1986) for using only one film (Friday the 13th. Part 3) in their study 

of the relationship between distress and delight reactions to horror films and noted that "the 

empirical findings just outlined would be more compelling if the correlational pattern for 
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distress and delight among males and females could be replicated in other laboratory studies 

using different persons who viewed different film stimuli" (p. 626). Wilson, Cruz, and 

Kang (1992) used multiple situations as replications "to enhance the generalizability of the 

findings" (p. 354). Young, Thomsen, Borgida, Sullivan, and Aldrich (1991) argued that 

"using such different issues allowed us to assess the degree to which our predictions 

generalize across content domains" (p. 267). 

8 Solving the threats in Gleicher and Petty's (1992) study may seem like an 

impossible task given the number of extra sources of variability, if we think that all these 

sources need to be replicated (having multiple relevant/irrelevant broadcasts, multiple 

persuasive messages, and multiple manipulations of argument strength) and that all of those 

sources of variance need to be crossed to provide separable estimates of each effects 

contribution to the overall variance. While that is certainly one possibility, it is also 

sensible to include the stimuli in sets, confounding several sources of random variation. 

That would, of course, preclude our ability to independently assess those sources of 

variation, but the effects of replications factors are rarely of interest. We may want to 

describe the dispersion of the effect size distribution in terms of replication-related 

variability, but that can be accomplished by a replication "set" by treatment interaction. 

9 Developing an explanatory variable post hoc to "explain" any differences in 

treatment effects between replications may seem like an attractive option, and no doubt 

occurs in practice. However, this option can create a plausible threat to the validity of any 

conclusion based on the "new" variable because it is possible that the researcher will not 

notice the feature or features of the replications that "really make a difference," instead 

relying on the most obvious distinction. 

10 The expected mean squares given throughout this study follow the conventions 

given in Jackson and Brashers (1994). Briefly, fixed factors are designated with uppercase 
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letters and random factors are designated with lowercase letters in subscripts. e2 represent 

effects of fixed factors and cr2 represent variance components of random effects. 

Interactions of fixed and random factors are considered random effects. Nested factors are 

indicated by the nested f~ctor being placed outside parentheses that contain the factors that 

the nested factor is nested in (e.g., s(Tr) indicates that subjects are nested within the 

Treatment x Replication interaction). Crossed factors are indicated by a multiplication sign 

(x) unless the interaction is within parentheses. 

11 When the replications are treated as random effects in the design, the hypothesis for 

the treatment effect is that the mean treatment effect for a population of possible instances is 

zero. If the treatment effect is conceptualized as a random variable Ll taking the value Dj for 

the i h replication, a distinction can be drawn between two "treatment effects" that might be 

tested: ~ and 8, where ~ is the (hypothetical) mean of the treatment effect across actual 

instances of the treatment and 8 is the true average over a sample of arbitrary replications 

(Jackson & Brashers, I994-a). The mixed model test (FT = MSTIMSTxr) is a test of the 

hypothesis that ~ = O. and the fixed model test (FT = MSTIMSs(TR)) is a test of the 

hypothesis 8 = O. The mixed model test evaluates the null hypothesis that the "population" 

treatment effect is zero--that is, zero average across implementations of the treatment--while 

the fixed model test evaluates the null hypothesis that the average treatment effect for a 

specific set of implementations is zero. 

12 The argument that power will unacceptably low in mixed model tests is generally 

given as a reason for treating replications as fixed (where power would likely be higher). 

However, as Jackson and Brashers (l994-a) argued, it is not appropriate to compare the 

power of the fixed model test and the mixed model test because they test different 

hypotheses. Using a fixed model test as a way to increase power usually means that the 

researcher has opted to increase power at the expense of testing the wrong hypothesis. 
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13 Variance components for Cantor and Omdahl (1991) and Berger and DiBatista 

(1992) are likely to be overestimates because they were repeated measures designs and teh 

description of the results gave no basis for determining the within groups standard 

deviation. Hedges, Shymansky, and Woodworth suggest that in cases like these, it is 

probably useful to correct the variance component by reducing it up to 50%. The reader 

can easily do this within the range of values of variance components for which Type I error 

is projected. 

14 The critical value of F was taken from Minitab using the inverse cumulative 

distribution function to obtain the critical values, and the probability was derived with the 

SAS program shown in Figure 4.1, taken from Jackson and Brashers (1994-b) (the 

program will also be used later to calculate power for mixed model tests). 

15 Replications were treated as a fixed factor in Berger and DiBatista (1992); Berger 

and Jordan (1992); Bettencourt, Brewer, Croak, and Miller (1992) Study 2; Cantor and 

Omdahl (1991); Christensen (1991); Liberman and Chaiken (1991); McCornack, Levine, 

Solowczuk, Torres, and Campbell (1992); McGill (1991) Experiment 1; Miller, Cook, 

Tsang, and Morgan (1992) Study 1; Tourangeau, Rasinski, and D'Andrade (1991) 

16 Replications were ignored in Arkes, Boehm, and Xu (1991); Armstrong, Biorsky, 

and Mares (1991); Burgoon, Walther, and Baesler (1992); Clark and Taraban (1991) 

Experiment 1; Erber (1991) Study 1 & Study 2; Fein and Hilton (1992); Garza and Santos 

(1991); Grimes (1991); Grove and Werkman (1991); Hawkins, Pingree, Fitzpatrick, 

Thompson, and Bauman (1991); Houston, Sherman, and Baker (1991) Experiment 1; 

Johnston and Hewstone (1992); Karau and Kelly (1992); Leichty and Applegate (1991); 

McGill (1991) Experiment 2; Pratto and Bargh (1991); Read and Cesa (1991) Study 1,2, 

and 3; Skitka and TetIock (1992) Experiment 1 and 2; Stangor and Duan (1991) 

Experiment 1 and 2; Thompson (1991) Experiment 2; White (1991) Study 1 and 2; Wilder 
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and Shapiro (1991) Experiments 1,2, and 3; Wilson, Cruz, and Kang (1992); and Yzerbyt 

and Leyens (1991). 

17 Replications were treated as separate studies in Enzle and Hawkins (1992) Study 2 

and 3; Erber (1991) Study 1 and 2; Mackie, Allison, Worth, and Asuncion (1992) 

Experiment 2 and 3; Miller, Cook, Tsang, and Morgan (1992) Study 3; Mullen, Dovido, 

Johnson, and Copper (1992) Studies 1,2, and 3; Read and Cesa (1991) Study 3; Schaller 

(1992); Sparks (1991); Spranca, Minsk, and Baron (1991); Tesser and Cornell (1991); and 

Young, Thomsen, Borigida, Sullivan, and Aldrich (1991). 

18 Replications were analyzed with nonparametric tests in Berger and Jordan (1992); 

Cantor and Omdahl (1991); Honeycutt, Cantrill, and Allen (1992); Miller, Cook, Tsang, 

and Morgan (1992) Study 3; Read and Cesa (1991); and Spranca, Minsk, and Baron 

(1991) Experiment 1 and 2. 

19 Berger and DiBatista (1992) were interested in determining the relationship between 

planning a conversation and the amount and diversity of information sought in the 

interaction. They replicated "conversational goal" and found a significant Timing of 

Information Seeking x Replication interaction. Based on reported results, the standardized 

treatment x replication variance can be estimated as 0.17. This size interaction produces a 

Type I error rate of 35% (at a nominal level of 5%). Cantor and Omdahl (1991) studied the 

effects of televised portrayals of realistic dangers (as either benign or threatening) on fear 

and other negative emotions in children. They replicated "featured element" (fire and 

water) in the program and found significant Program Version x Replication interactions for 

several dependent measures. Based on reported results for the "likelihood of threatening 

fire" dependent measure, the standardized treatment x replication variance can be estimated 

as 0.16. This produces a Type I error rate for the program version main effect of 34% (at a 

nominal level of 5%). Based on reported results for the "liking pizza baking" dependent 
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measure, the standardized treatment x replication variance can be estimated as 0.28 and the 

Type I error rate for the main effect would be 54% (at a nominal level of 5%). Based on 

reported results for the "likelihood of water danger" dependent measure, the standardized 

treatment x replication variance can be estimated as 0.34 and the Type I error rate for the 

main effect would be 58% (at a nominal level of 5%). Based on reported results for the 

"liking fIre building" dependent measure, the standardized treatment x replication variance 

can be estimated as 0.49. This produces a Type I error rate for the program version main 

effect of 64% (at a nominal level of 5%). Christensen (1991) studied the effects of labeling 

records with parental advisories on adolescents' affinity toward the record, including 

purchase intentions. He replicated "music type" (pop and hard rock) and found a 

signifIcant Labeling x Replication interaction. Based on his results, the standardized 

treatment x replication variance can be estimated as 0.20, which would produce a Type I 

error rate of 40% (at a nominal level of 5%). McCornack et al. (1992) were interested in 

the impact of different ways of manipulating information in a message on perceptions of 

deceptiveness. They found signifIcant effects for their "situation" replications and for the 

Message Form x Replication interaction. In McCornack et al.'s study, with a standardized 

treatment x replication variance estimated as 0.23, Type I error would be 95% at a nominal 

level of 5%. McCornack et al.'s Type I error rate is made worse by the combination of a 

small number of replications (r = 2) and a large number of subjects (11 = 1068). In Miller et 

al.'s (1992) study of the effects of positive, negative, or boastful disclosures on 

perceptions of a speaker, they used replications of "story" and found signifIcant effects for 

the Disclosure x Replication interaction for the dependent measures likability, modesty, and 

social sensitivity. For a test of the disclosure main effect at a nominal level of 5%, on the 

dependent measure "likability" a standardized treatment x replication variance of 0.14 

yields a Type I error rate of 39%, on the dependent measure "modesty" a standardized 
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treatment x replication variance of 0.20 yields a Type I error rate of 49%, and on the 

dependent measure "social sensitivity" a standardized treatment x replication variance of 

0.10 yields a Type I error rate of 31 %. 

Other studies provided evidence of replications-related variability, but no basis for 

calculating effect sizes to estimate Type I error. Berger and Jordan (1992) studied the 

effect of goal familiarity on conversational planning. They replicated "goal" and found a 

significant Response Period x Replication interaction. Bettencourt er al. (1992, Study 2) 

studied the influence of reward structure on the selection of cooperative or competitive 

strategies for completing a collective task. They replicated "scenario" and found the 

Reward Structure x Replication interaction was significant and the three way interaction of 

Reward Structure x Item Type x Replication also was significant. McGill (1991, Study 1) 

was interested in how people develop causal explanations through reason giving, based on 

varying amounts of background information. She used "story" replications (choosing a 

college or catching a cold) and found a significant Condition x Replication interaction. She 

then reported results separately for the two replications. Tourangeau et al. (1991) studied 

the impact of attitudinal similarity on response times. They had "issue" replications 

(abortion and welfare), and found a significant Side x Task x Replication interaction and a 

significant simple Side x Replication interaction at one level of the Task factor. They 

followed up the test with a simple main effects analysis by replication. Due to different 

patterns of results, they concluded that "given the anomalous character of this finding and 

its failure to generalize across issues, we prefer not to give much weight to it" (p. 69). 

20 Some authors offered justifications for ignoring replications. Burgoon et al. (1992) 

studied the effects of a confederate touching or not touching a subject, under varying 

conditions of confederate reward value, confederate gender, and subject gender. Their 

defense for ignoring the replications in their design was that: 
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inclusion of the confederate variable failed to increase the power of most analyses, 

frequently reduced the power, and in no cases produced significant results different 

from those found in fixed four factor models (in which the random confederate 

factor was omitted). Because parameter estimates of the confederate effects were 

not of interest and that [sic] inclusion of the confederate factor greatly increased the 

complexity of the analyses while significantly reducing the power for many tests 

(footnote in original: The reduced power is due both to the number of degrees of 

freedom necessary to account for confederate differences and interactions above and 

beyond the four fixed factors and to the use of alternate error terms with few 

degrees of freedom.), it was decided that ease and consistency of interpretation 

would be better served by using four-way fixed-effect models for the final 

analyses. (p. 249) 

Hawkins et aI. (1991) tested the effect of marital interaction schema on expectations about 

couple interactions using films as replications of couple types, and explained that "the two 

films were combined to provide sufficient sample size in all cases--the full 12 entry table 

[of means] is very similar" (p. 492). Skitka and Tetlock (1992) used three domains as 

replications (organs for transplantation, AZT for persons with AIDS, and low income 

housing for the poor) to investigate the allocation of scarce resources under varying 

conditions of locus of responsibility, causes of need, scarcity, locus of control, and 

likelihood of effective assistance. They found significant replications effects, and 

explained why they opted to ignore the factor: 

Although some domain effects did reach significance, these results are not 

emphasized here for five reasons: (1) resource domain and any interaction involving 

domain, regardless of significance level, accounted for less than 1 % of the variance 

in each case, (2) none of these effects significantly deviated from the predictions of 
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the proposed model, (3) intercorrelations among ratings in the three resource 

domains were consistently high, ranging from a low of r = .60 to a high of r = 
.88, (4) domain did not qualify the highest order interactions observed with any of 

our dependent measures, and (5) collapsing across domains allowed for a more 

reliable assessment of the functional relationships across operationalizations of 

independent and dependent variables. The major finding is how well the results 

generalized across domains, despite the considerable range of both resources and 

operationalizations of the relevant variables. (p. 505) 

21 Type I error for Fein and Hilton (1992) was calculated with 96 subjects, instead of 

the 100 subjects used in the actual study, so that cell sizes would be equal. 

22 This process was modeled by adding a preliminary testing step to the simulations 

described in the methods section. At step one the replications effects (replication main 

effect and Treatment x Replication interaction) are tested, basing a yes/no decision about 

how to test the treatment main effect on a significance test set at (J. = 0.05. At step two, the 

test of the treatment effect is conducted with replications as a random effect, if either test of 

the replications-related effects were significant. If neither were significant, then the test 

was conducted ignoring replications. Because the true treatment differences were set to 

zero, the number of times that a significant result was found in 1000 trials was used to 

determine the Type I error rate. Additionally power was calculated for the replication main 

effect and Treatment x Replication interaction, because power of the step one tests 

determine how much "protection" is given the step two tests by this two-step strategy 

(Jackson & Brashers, 1993). These complete results are given in Table D.7 in Appendix 

D. 

23 Two replications were included in Berger & DiBatista, 1992; Cantor & Omdahl, 

1992; Christensen, 1991; Enzle & Hawkins, 1992; Fein & Hilton, 1992; Honeycutt et aI., 
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1992; Karau & Kelly, 1992; Libennan & Chaiken, 1991; Mackie et aI., 1992; McCornack 

et aI., 1992; McGill, 1991; Schaller, 1992; Sparks, 1991; Tesser & Cornell, 1991; 

Tourangeau et aI., 1991. 

24 Other studies described their selection of replications as well. Tourangeau et al. 

(1991) interviewed subjects to develop lists of widely held beliefs about abortion and 

welfare. Grimes (1991) selected his four news stories from broadcasts of "CBS Evening 

News with Dan Rather," "ABC World News Tonight with Peter Jennings," and the local 

CBS affiliate. He had a panel of professional journalists judge the suitability of the 

modified stories for broadcast. In Garza and Santos' (1991) study of ingroup/outgroup 

influences, they recruited confederates from a pool of 240 volunteer subjects (who then 

were trained as confederates). To study the effects of disabilities on perceptions of a 

communicator, Grove and Werkman (1991) chose seven able-bodied female graduate 

students "from a larger pool of volunteers and trained [them] to act as dyadic conversational 

partners to naive respondents who were strangers" (p. 517). Yzerbyt and Leyens (1991) 

studied the effects of univalent vs. mixed behavior lists as evidence on judgments about a 

candidate for a role. They selected "traits" to be included on lists from an original list of 

153 traits. In Experiment 2, they noted that one of the "weaknesses of Experiment 1" was 

the "use of lists constructed by the experimenters" (p. 347). To overcome this weakness, 

they developed a computer program to sort the traits randomly into lists. 

25 Burroughs and Drews (1991) studied typicality ratings of behaviors in a variety of 

settings. They used settings from around campus as their replications, because they would 

be familiar to the subjects (students on campus). In his study of advisory labels on record 

albums and their influence on adolescents' liking of an album, Christensen (1992) selected 

his music replications so that students would not be too familiar with them. Hawkins et aI. 

(1991) studied the effects of marital interaction schemata on expectations about couple 
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interactions. To choose replications of couples that fit certain schemata, they viewed 200 

videos and selected 80 scenes with couples from those to represent the three couple types. 

Then they had subjects rate the couples on the Relational Dimension Inventory (RDI). 

They used those ratings to pick 6 tapes for the experiment: All Early Frost and Tender 

Mercies to represent the traditional couple type, Mr. Mom and Micki and Maude to 

represent the independent couple type, and Irreconcilable Differences and Desperately 

Seeking Susan to represent the separate couple type. They "chose scenes showing marital 

interactions between spouses without others present, and talking about normal 

conversational topics (e.g., the relationship, external issues, and other people, but not 

murder or kidnapping)" (p. 490). Liberman and Chaiken (1992) studied the effects of 

value connict and thought on attitude change. They chose their issues ("Should the CIA 

have the authority to open the mail of American citizens as part of its efforts against foreign 

spies?" and "Should public park lands be opened to mining and exploration in order to 

promote economic growth and prosperity?") because they knew there would be no overlap 

in the values underlying each issue (p. 207).used 16 sentences in his final analysis (four in 

each group). 

26 For example, Arkes et al. (1991) sought to determine the impact of repetition on 

judgments of validity. They replicated names on a list and chose the names from a larger 

list. The researchers explain the development of their stimuli. They: 

used statements that had either familiar names (e.g., John Wayne) or unfamiliar 

names (e.g., William Dolin) as the topic of the sentence. Names were presented to 

a large group of undergraduates who rated them on a seven-point scale (1 = 

'definitely not familiar,' 7 = 'definitely familiar'). We selected 36 high familiarity 

names, rated five or above, and 36 low familiarity names, rated three or below. 

These names were paired with facts to form reasonable sentences. Examples of 
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sentences with highly familiar names are "John Wayne was born in Indiana" and 

"Leonardo da Vinci had two wives at the same time." Examples of sentences with 

unfamiliar names are "William Dolin grew up on a dairy farm" and "Allen Mayle 

once worked as an elephant keeper." (p.580) 

Karau and Kelly (1992) used two task replications in their study of the effects of group sex 

composition and time limits on group discussion outcomes. They noted: 

two planning tasks (out of an initial pool of eight) were selected during pretesting 

based on the following criteria: (1) multiple and novel solutions were possible, (2) 

the tasks were moderately difficult, (3) subjects were moderately familiar with and 

interested in the tasks topics, and (4) subjects' opinions on the topics were 

moderately strong .... The first task (adapted from Hackman, 1966) required 

groups to devise a plan of action that could be followed to help minimize the 

disadvantages of legalized gambling, and the second task (adapted from Mushgam, 

1981) required groups to devise a plan of action that could be followed to help 

organize and implement freshman orientation program). (p.553) 

In their effort to determine how people form expectations, Stangor and Duan (1991) had 

pretest subjects rate 80 behavioral descriptions and used those ratings to divide the 

descriptions into one of five categories (friendly, unfriendly, honest, dishonest, or 

irrelevant). Those descriptions became experimental materials to induce stereotyping. 

In White (1991, Study 1), U a set of 28 sentences were constructed, each having the 

form 'Someone did x because y '(e.g., 'Michael entered the bookshop because he was 

looking for a book.')" (p. 262). Subjects received a booklet with all 28 sentences. In 

Study 1, one group of subjects were asked to determine if y was a cause or a reason, and a 

second group of subjects rated whether y was internal or external. White (1991, Study 2) 

studied attributions of causes and reasons for behaviors, and replicated behaviors. He 
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began with 28 sentences and sorted them into one of four groups (internal reasons, external 

reasons, internal cause, external cause) based on results of White (1991, Study 1). 

27 Crossing subjects with replications often created a problem in analysis in tilis 

dissertation because it made recovering estimates of effect size and variance components 

difficult or impossible in many studies. Perhaps more importantly, as meta-analysis 

procedures are used more widely, this will present practical difficulties for researchers 

hoping to accumulate research findings. The major source of the problem was incomplete 

reporting (e.g., not reporting standard deviations or failing to describe the design in a way 

that revealed how all sources of variance were arranged in relation to one another). 

28 Solving the threats in Gleicher and Petty's (1992) study may seem like an 

impossible task given the number of extra sources of variability, if we think that all these 

sources need to be replicated (having multiple relevant/irrelevant broadcasts, multiple 

persuasive messages, and multiple manipulations of argument strength) and that all of those 

sources of variance need to be crossed to provide separable estimates of each effects 

contribution to the overall variance. While that is certainly one possibility, it is also 

sensible to include the stimuli in sets, confounding several sources of random variation. 

That would, of course, preclude our ability to independently assess those sources of 

variation, but the effects of replications factors are rarely of interest. We may want to 

describe the dispersion of the effect size distribution in terms of replication-related 

variability, but that can be accomplished by a replication "set" by treatment interaction. 
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