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The present three-part study investigated the links between cognitive complexity,
message processing, and extremity of attitudes. The focus of the first two studies was to
create and validate a self-report measure of cognitive complexity. The development of a
reliable and easy to administer instrument will further clarify the investigation in the area
of cognitive complexity and message processing. In Study 3, social judgment theory was
utilized to provide a theoretical framework for examining the relationship between
cognitive complexity, message processing and outcome variables. Study 3 used a
repeated measure design with two weeks between pre- and posttests. Participants were
randomly assigned to one of the eight different experimental groups, varying by topic
(alcohol vs. sleep) and message evidence (narrative vs. statistical; two message
replication each), with a control group. The project concluded with analysis of the
performance of the new measure and the potential role of cognitive complexity in health
message design. The results confirmed previous findings that cognitive complexity is not
a static trait variable, but rather a function of the interaction of psychological, contextual,
and environmental variables. In addition, results from this study indicated that although
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message evidence types do not have a direct impact on attitudes and behaviors, some do
affect message perception variables. Implications and directions for future research are
discussed.
Keywords: alcohol, cognitive complexity, lack of sleep, message evidence type, message
perceptions, narrative messages, range of opinions, social judgment theory, statistical
messages, transportation theory.
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CHAPTER 1
INTRODUCTION
The present series of studies investigates the link between people‘s cognitive
complexity and their attitudes. Although scholars acknowledge that most people vary in
cognitive complexity, it is relatively unknown in what ways cognitive complexity affects
perceptions and attitudes. Investigating cognitive complexity and attitudes toward
particular issues, for example, attitudes toward lack of sleep and excessive drinking, will
help shed light on these issues and allow message designers to create more effective
persuasive campaigns.
The present research consists of three separate studies. The first two studies
involve the creation and validation of a self-report measure of cognitive complexity.
Although there are several existing measures of cognitive complexity, each of them is
either difficult to administer or involves time consuming coding, or both. In addition,
these measures are often modified from one researcher to another, making any
comparisons and generalizations across the studies difficult. A new measure that is
reliable, valid and relatively easy to administer and analyze will have substantial
theoretical and practical value. Such a measure will further clarify and advance
investigations in the area of cognitive complexity and eliminate inconsistencies in the
existing research. Developing a valid and easily administered measure of cognitive
complexity has a substantial value for the communication field, as cognitive complexity
underlies a diverse array of communication-related activities, including skills in social
perception, message production, message reception, and social interaction (Burleson &
Caplan, 1998).
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The third study investigates the impact of cognitive complexity on message
processing. It also examines if and how cognitive complexity moderates attitudes and
behaviors in the persuasion process. The study seeks to understand if people with
different levels of cognitive complexity process messages differently. In addition, it
answers the questions if people with various levels of cognitive complexity are
easier/harder to persuade and are more/less likely to change their attitudes toward some
specific issues. In this study, issues of lack of sleep and excessive drinking among college
students are utilized to provide domains for these tests. The knowledge gained from this
research will help to create more effective messages by tailoring the information
contained in persuasive messages to a person‘s level of cognitive complexity, and by
better predicting individuals‘ response to the same persuasive message.
Cognitive Complexity: An Overview
Cognition is the mental activity that guides and underlines human action. Glass
(2004), for example, defines human cognition as information processing, with the goal to
perform effective actions in the world. One of the most common approaches to the study
of human cognition is through the framework of information processing models
(Lachman, Lachman, & Butterfield, 1979). The information-processing model has two
major assumptions: first, it assumes that people are information processors, who are
constantly engaged in processing perceived stimuli. The second assumption is that
people‘s ability to process information is limited because of the limited amount of mental
resources needed to process information. Thus, although people can think of several
things simultaneously, eventually all the mental resources will be used, and in order to
think about one more issue the previous thought should be let go (Lang, 2000). Currently,
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this information-processing framework is considered to be the most influential in the
study of human cognition (e.g., Ericsson & Simon, 1981; Resnick & Resnick, 1992).
During the past several decades the focus of research on human cognition has
been on identifying variables that affect information processing. Communication
researchers examined basic information processing differences between people and tried
to identify variables predicting these differences (e.g., Petty & Cacioppo, 1986; Schroder,
Driver, & Streufert, 1967) and develop theories explaining variations in message
processing. In particular, they were trying to answer why individuals differ in how they
perceive and assign meaning to messages. Starting with 1960s, one potential variable that
received particular attention is cognitive complexity, which initially was introduced by
Bieri (1955) as a personality trait and has subsequently been studied within the
framework of personal construct theories (Kelly, 1955). Schroder et al. (1967) redefined
cognitive complexity as a characteristic of information processing in the cognitive
system.
Over the years, many different approaches to the study of cognitive complexity
have been explored. However, as yet, there is no agreed-upon definition of cognitive
complexity. For some researchers, cognitive complexity is related to knowledge
structures in a cognitive system and refers to the sophistication of those cognitive
structures that are used for organizing and storing cognitive content (e.g., Curseu,
Schruijer & Boros, 2007; Kelly, 1955). For others, cognitive complexity reflects the
ability to be flexible and adaptive in information processing (e.g., Schroder et al., 1967).
Other researchers, however, define cognitive complexity through concepts of simplicity
and conceptualize individual differences in need for structure or closure as a desire for
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simplicity (Neuberg & Newsom, 1993). The perspective of this research is that cognitive
complexity is a variable describing the degree of elaboration of a social-cognitive system.
Cognitive complexity elucidates how a person ―filters and processes stimuli so that the
environment takes on psychological meaning‖ (Goldstein & Blackman, 1978, p. 463).
This approach is related to Kelly‘s (1955) notion that people should be viewed as
information processors who actively engage in organizing the stimuli impinging on them.
The common thread in all these approaches is that cognitive complexity is concerned
with the structure or organization of thinking rather than specific content (Suedfeld,
1971) or, in other words, how thinking is organized rather than information that is
available.
Cognitive complexity is a ―close relative‖ of conceptual/integrative complexity
construct (e.g., Suedfeld, Tetlock, & Streufert, 1992). According to this view, a relatively
complex cognitive system consists of a comparatively large number of finely articulated,
abstract, and well-integrated elements. Thus, cognitive complexity is a multidimensional
phenomenon that ―indexes the degree of differentiation, articulation, and integration
within a cognitive system‖ (Burleson & Caplan, 1998, p. 233) and refers to the way a
person conceptually organizes the environment. In other words, cognitive complexity is
the ability to view people, objects, ideas and other entities in a multidimensional way.
Individuals with more ―developed‖ systems of interpersonal constructs have more
differentiated (i.e., numerically larger), more abstract (i.e., more refined or specialized
elements), and more integrated (i.e., more organized) construct systems. Such individuals
are characterized as more complex (Burleson, Waltman & Samter, 1987).
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Different levels of cognitive complexity are linked to different styles of thinking,
reasoning, and mentally organizing the world and lead to different perspectives and
approaches on a particular issue. That is, the same issue could be perceived as more
complex or less complex for people at different ends of the cognitive complexity
continuum.
Conceptualization of Cognitive Complexity: State or Trait Variable?
Despite active interest in cognitive complexity and research on how it affects
communicative behavior, the nature of variation in cognitive complexity has not been
apprehended. One of the important shortcomings of previous work on cognitive
complexity is the failure of past researchers to fully conceptualize cognitive complexity.
This limitation clearly hampered the development of valid and reliable measures of the
cognitive complexity construct and contributed to the inability to distinguish it,
conceptually and empirically, from other constructs. Overall, there are three important
conceptualizations of cognitive complexity, and the key distinction between them is the
presumed source, or cause, of variation of cognitive complexity among people. Some
scholars conceptualize cognitive complexity as a trait variable (something endemic, that
people are born with), others as a contextual variable (situation-dependent, that is
activated only when people are motivated to do so), and still others view cognitive
complexity as an environmental variable (a skill that could be acquired or taught; that is,
a function of people‘s education, professional experience, and other socio-demographic
variables). However, none of these approaches separately is appropriate when trying to
address such a complex phenomenon. A successful conceptualization of cognitive
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complexity embodies and utilizes different parts of each of these approaches. A brief
review of findings for each of these approaches will be presented next.
Different Approaches to Cognitive Complexity
Early conceptual complexity theory and conceptual systems theory viewed
cognitive complexity as a stable personality variable (for a more complete overview,
refer to Suedfeld et al., 1992). Research in that tradition demonstrated that systematic
individual differences in cognitive complexity do, indeed, exist. For example, Burleson
and Caplan (1998) suggested that cognitive complexity reflects individual differences in
social information-processing capacity, but not a motivational orientation or
predisposition (p. 240). However, other findings demonstrated that cognitive complexity
could manifest itself in one situation and not in another (e.g., Schroder et al., 1967), and
this could be explained by the absence of motivation for central/systematic processing.
Thus, despite some evidence that individual traits could be best predictors of various
cognitive styles, it was later acknowledged that situational and environmental factors
could have some major impact on cognitive complexity (see Suedfeld et al., 1992).
Streufert and Streufert (1978) viewed complexity as context-specific and found
that most people are relatively simple in some situations and relatively complex in others.
This assumption was based on the findings that level of complexity could be changed as a
result of crisis, stress, and certain personality characteristics (e.g., Hunsberger, Lea,
Pancer, Pratt, & McKenzie, 1992; Suedfeld & Bluck, 1988). Such findings indicated that
a static trait model of cognitive complexity is inadequate. Subsequently, Suedfeld et al.
(1992) proposed that although complexity may be a trait variable, it is not necessarily an
unchangeable one. The underlying assumption here is that cognitive complexity is
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activated when people are personally motivated to process information systematically and
on a deeper level. Thus, most people (with some exceptions, such as people with
developmental or learning disabilities) are more or less equally capable of engaging in
cognitively complex ways. Some variations in cognitive complexity (both intra- and
inter-personal) could be explained by varying degrees of personal motivation or vested
interest rather than by the presence or absence of a certain trait or by the level of relevant
cognitive skills.
Findings that skill-based training could improve cognitive complexity (Little,
Packman, Smaby, & Maddax, 2005) made the conceptualization of complexity even
more complicated. Some studies demonstrated that exposure to different types of
messages could influence social-cognitive structure and processes, including levels of
cognitive complexity (e.g., Roloff & Berger, 1982; Samter, Burleson, & Basden-Murphy,
1989). These findings, however, could be explained from the conceptualization of
complexity as a trait-like variable; it could be argued that certain personality traits may
influence the extent to which a given level of cognitive complexity is sustained or
enhanced. For example, Schroder et al. (1967) and later Streufert and Streufert (1978)
proposed that different levels of threat, time pressure, and information load could affect
levels of cognitive complexity, and that individual differences in cognitive complexity
determine how people react to these changes in environmental variables.
The present study is conceptually rooted in the notion that while the ―hereditary‖
approach (when cognitive complexity is viewed as a genetic, or trait, predisposition)
provides some insight on nature of cognitive complexity, conceptualizing cognitive
complexity as a function of the interaction of psychological, contextual, and
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environmental variables offers a better and more consistent explanation of the nature of
cognitive complexity. This socio-psychological theoretical approach is in line with the
interactive approach to cognitive complexity presented by Schroder et al. (1967). They
suggested that organisms either inherit or develop certain modes of thinking and
information processing, and acknowledged that level of information processing in a given
area can vary across content areas. In other words, complexity could vary as a function of
different forms of environmental stress (Schroder et al., 1967, p. 11). It could be said,
then, that interaction of genes and environment affect people‘s levels of cognitive
complexity. To summarize, the present study employs an ―interactive approach‖ in which
cognitive complexity will be viewed as interplay of many factors and events, including
genetics, predisposition, and environment.
Cognitive Complexity: Content vs. Structure
Rokeach (1960) warned that when studying the organization of belief systems,
which are closely related to attitudes, it is important to investigate the structure rather
than the content. He noted: ―It is not so much what you believe that counts, but how you
believe‖ (p. 6). Based on that notion, the present study measures cognitive complexity not
by the type or amount of information known but rather as anchored in a sociopsychological theoretical framework.
Typically, research on cognitive complexity focuses on the structure of thinking
rather than on the content. Following that trend, Schroder et al. (1967) in their study of
complexity ―tried to divorce‖ measurement of cognitive complexity from content
(Goldstein & Blackman, 1978, p. 473). They stated that cognitive complexity (or what
they called low- and high- levels of information processing) should not be measured by
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the amount of information known, but rather by the ability to generate new rule
combinations. According to Schroder et al. (1967), ―higher-level structures can function
more effectively in situations that are undergoing change and in which new perspectives
and solutions are required‖ (p. 10). They also proposed that people vary in their cognitive
complexity and based on that criterion could be placed along a continuum ranging from
cognitively simple to cognitively complex. On the one end of this continuum are people
with lower levels of cognitive complexity who tend to think in a simple way about other
people, issues, and events. They often form dichotomous (bad vs. good or right vs.
wrong) impressions (Tetlock, Peterson, & Berry, 1993). On the other end of the
continuum are people with higher levels of cognitive complexity who tend to recognize
the multidimensionality and avoid categorization of the issues and events. People with
higher cognitive complexity are able to generate and apply a variety of alternative
interpretations and perspectives on a situation (Sotirovic, 2001). They perceive other
people, events, and issues in relatively complex and personalized terms. They also tend to
use many dimensions for the judging of events, make finer discriminations along these
dimensions, and integrate the dimensions into meaningful conceptual wholes (Harvey,
Hunt, & Schroeder, 1961).
In considering the properties of cognitive complexity, it is important to keep this
continuum in mind. It should be acknowledged that people cannot be classified simply as
cognitively complex or cognitively simple, and that having these extreme categories is
just a convenience often employed in communication, social psychology, and related
research.
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Cognitive Complexity, Perceptions, and Attitudes
In one of the earliest studies investigating the concept of cognitive complexity,
Schroder et al. (1967) proposed that how a person thinks about a particular issue often
determines what the person thinks. They also suggested that people who score higher on
measures of cognitive complexity hold less extreme attitudes and judgments, and those
people who score lower on cognitive complexity hold more extreme attitudes and
judgments. Similarly, Witkin, Oltman, Raskin, and Karp (1971) postulated that individual
differences in perception are reflections of their cognitive complexity that, in turn, could
be correlated to their behavior.
Research demonstrated that cognitively complex people consider and take into
account others‘ perspectives (e.g., Hale & Delia, 1976). Cognitively complex people tend
to be more open to new information, rely on their own integrative efforts, seek more
novel information, search across more categories of information, and are less externally
information bound. They tend to take in more information and form more well-rounded
impressions than less complex individuals. There is an association between cognitive
complexity and person-centered communication skills (Burleson & Caplan, 1998). The
person-centered communicator forms more complex impressions of others that enable a
more adaptive interaction (Woods, 1998). Cognitively complex people are more likely to
understand the perspectives of others, generate more possible explanations for others‘
behavior, and feel more empathy toward others. In addition, higher cognitive complexity
is related to one‘s ability to tolerate inconsistency (Goldstein & Blackman, 1978) and
greater cognitive flexibility (Scott, 1962). Generally, it is asserted that those who have
higher levels of cognitive complexity tend to generate messages that reflect perspectives
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of others (Applegate, 1982) and produce more sophisticated messages in a variety of
situations, including persuasive situations (Applegate & Woods, 1991).
Linville and Jones (1980) investigated if there is a link between cognitive
complexity and extremity of attitudes. They found that cognitively complex people tend
to perceive more complexity in others and judge them more moderately. Earlier, White
and Harvey (1965) found that cognitively simple people are more likely to respond with
more extreme scores on a judgment scale than cognitively complex people. There is also
some evidence that while people with lower complexity are usually attracted only to each
other (based on having similar attitudes), people with higher cognitive complexity could
be attracted to both people with higher cognitive complexity as well as to people with
lower cognitive complexity (Streufert & Swezey, 1986).
It should be acknowledged here that while people with lower cognitive
complexity could be taught certain attitudes or a complex set of distinctions for a specific
context, people with higher levels of cognitive complexity are very flexible in developing
new attitudes and new distinctions in novel and unusual situations. People higher in
cognitive complexity are able to analyze a situation into many constituent elements and
then explore connections and potential relationships among the elements; they are
multidimensional in their thinking.
Summary
From the review of literature on cognitive complexity, it could be concluded that
examining cognitive complexity is important to communication research and persuasive
communication in particular. There are several contexts in which the importance of this
variable could be especially apparent, and some of these contexts are reviewed next. One
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critical question relates to the nature of the cognitive complexity construct and the
mechanisms which both cause and are affected by it. For example, cognitive complexity
could be important in the context of information seeking because it causes people to
selectively expose themselves to certain information and certain types of media
consumption but not others (Sotirovich, 2001, 2003). Next, through its effect on how
people process information, cognitive complexity could serve as a moderator of the
relationship between exposure to persuasive information and attitude change (or other
attitudinal-based outcomes). Cognitive complexity could also mediate the influence of
exposure on attitude change, wherein exposure influences cognitive complexity (through
learning and/or activation), and the change in cognitive complexity results in attitudinal
response (for example, the extremity of the position held). In addition, cognitive
complexity could influence attitudes directly, independent of exposure, by leading people
to assimilate information that is consistent with their current attitude, and reject, or
contrast attitude-incongruent information. Finally, cognitive complexity could be viewed
as a cause of both information processing and attitudinal outcomes, that is, people
selectively expose themselves to different types of information, and this information
affects their attitudes. The effects of cognitive complexity could be even more complex if
there are some indirect effects on information processing (for example, if cognitive
complexity influences information seeking behavior and/or motivates people to process a
particular type of information). Although this study was not designed to test all of these
propositions regarding cognitive complexity, some inferences will be drawn and
discussed based on conclusions.
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Overall, findings from the literature indicate that the higher the cognitive
complexity of a person, the greater the diversity of information and alternative
perspectives this person holds, and the less extreme the attitudes that this person holds. In
this research, three different studies were conducted to expand this knowledge. The main
purpose of Studies 1 and 2 was to develop and validate an alternative measure of
cognitive complexity. Thus, in sections dedicated to Studies 1 and 2, the methods,
validation and results pertaining to the development of that new measure will be
described. In Study 3 the relationship between cognitive complexity and message
processing in a health context will be examined. In both Studies 1 and 3 a new measure
of cognitive complexity will be compared and contrasted with existing measures of
cognitive complexity. In the next chapter the design, participants, procedure, and
measurement instruments used for Study 1 will be described.
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CHAPTER 2
STUDY 1
Toward a Self-Reported Measure of Cognitive Complexity
As reviewed in the introduction, although cognitive complexity receives some
attention in the scholarly literature, there are extreme disparities in the scholars‘ use of
the term and operationalization of the construct. Moreover, sufficient evidence indicates
that different measures of cognitive complexity tap different concepts, and these different
measures of cognitive complexity have often been found either uncorrelated or only
weakly correlated with each other (Burleson & Caplan, 1998) and are difficult to
administer. In addition, existing measures of cognitive complexity, in general, are not
independent of contextual and situational factors (e.g., use of topic-specific items).
Streufert and Streufert (1978) noted that various cognitive complexity tests ―are not
comparable with each other. Different groups of tests tend to produce different factors on
a factor analysis of subjects‘ responses‖ (p. 122). Such a shortcoming may preclude exact
replications of utilizing the same cognitive complexity instrument each time. Thus,
assessing the cognitive complexity of each individual, regardless of personal, social, or
situational circumstances, becomes problematic. The existing measures not allow for the
standard administration of the cognitive complexity instrument with equal levels of
precision at each use. This variation increases the risk of potential biases in the
measurement of the cognitive complexity construct. Such findings warrant the
development of a new measure of cognitive complexity that would tap all the dimensions
of cognitive complexity and be easily administered. In addition, in order to directly
compare one person‘s level of cognitive complexity to that of others, a standard measure
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of cognitive complexity should be utilized. Next, the review of existing measures of
cognitive complexity and a new measure of cognitive complexity will be presented.
Although some of the existing measures of cognitive complexity demonstrate
good psychometric characteristics, such as reliability and validity (e.g., Role Category
Questionnaire, see Crockett, 1965) they are typically time consuming and require
considerable coding efforts to assess participants‘ cognitive complexity. Such measures
create excessive administrative demand and often yield limited information. In addition,
it is possible that asking participants to complete sentences and describe a person do not
present respondents with the appropriate cognitive challenges. These responses may
indicate participants‘ writing skills or motivation, rather than their cognitive complexity.
In contrast, a valid self-report measure will not be moderated by participants‘ writing
skills, would be easy to administer, and will lessen the variability of the assessment
because it does not require coding. Last, asking participants to provide relatively lengthy
written responses could be boring and/or irritating tasks for some participants. This
fatigue might end up producing transient measurement errors (Schmidt, Le, Ilies, 2003)
because participants could be in a negative mood or because they respond carelessly due
to the length of the questionnaire. These factors may even increase the likelihood that
participants will not complete some parts of the questionnaire or will drop out of the
study. Next, due to the absence of a convenient and reliable measure, researchers working
with the cognitive complexity construct typically utilize different instruments. As a
result, data obtained by using one measure might not be obtained using another measure.
Finally, computation of the existing measures of cognitive complexity may take too much
time, especially in studies where the participants will be completing a considerably large
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number of items or whenever use of the participants‘ time must be relatively brief. Given
these practical concerns, it is important to develop a reliable theory-based self-report
instrument that would capture multiple meanings and dimensions of cognitive complexity
construct and would be easy to administer, evaluate, and assess psychometrically.
To summarize, a new measure of cognitive complexity will address several
practical issues such as the limited patience and/or attention span of respondents, the
fixed time period allowed for testing, financial limits for conducting a study, and coding
issues. Therefore, the aim of the present Studies 1 and 2 is to develop and validate a selfreport measure of cognitive complexity that would allow for a more practical, more
efficient and flexible assessment of cognitive complexity.
Dimensions of Cognitive Complexity
Because cognitive complexity refers to the extent to which an individual can
differentiate, abstract and integrate an event, a reliable and valid measure of cognitive
complexity should yield three different but interconnected cognitive complexity
subconstructs, or dimensions: differentiation, abstractness, and integration. Each of these
dimensions would be expected as factors that should correlate with each other at low to
moderately positive levels (Streufert & Streufert, 1978, p. 122). Each of these dimensions
will be reviewed next.
Differentiation
Differentiation refers to the number of constructs used by the respondent when
evaluating or interpreting an event, issue, or a person (Tetlock, 1985). More complex
cognitive structures are more highly differentiated and are described by more distinct
pieces of information. For example, a self-concept described by four features is
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considered more complex than a self-concept described by only one or two features
(Linville, 1985). Differentiation is a necessary but not sufficient prerequisite for
integration (Suedfeld et al., 1992). O‘Keefe and Sypher (1981) found that differentiation
scores typically have moderate to high association with other cognitive complexity
dimensions and could be regarded as a good, overall index of cognitive complexity.
Abstractness
Abstractness pertains to the level of refinement for the constructs used. It is based
on the notion that ―understanding others in relatively abstract terms represents a more
advanced mode of psychological functioning‖ (Burleson & Waltman, 1988, p. 8).
Abstractness is associated with a more general and less concrete way to construe various
pieces of information. For example, a physical description of a person (e.g., ―my friend is
blond‖) is less abstract than a psychological evaluation (e.g., ―my friend is a caring
person‖).
Integration
Integration indicates how well the constructs are organized and interconnected, or
―to the extent to which constructs are systematically related to one another‖ (Burleson &
Waltman, 1988, p. 9). More complex cognitive system may be described by the
consideration and integration of more distinct pieces of information. In other words, a
concept described by a single assertion (e.g., ―my friend is nice‖) is less complex than a
concept that integrates multiple assertions (e.g., ―my friend is nice in general but she can
be mean sometimes‖).
Any measure of cognitive complexity should incorporate these three dimensions,
differentiation, abstractness, and integration. Given that these dimensions are closely
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related, we anticipate at least moderate correlations among them. Next, the process used
to develop and validate the new measure of cognitive complexity will be described.
Validity of a New Measure of Cognitive Complexity
The most difficult part of a scale construction is validation, in that it is a
continuing process. In this section, content and construct validity will be discussed.
Content Validity
Each item of the new cognitive complexity measure was carefully structured in
light of the definition of cognitive complexity. The specified domain of content was any
item that reflected cognitive complexity of an individual. The three dimensions of
cognitive complexity (differentiation, abstractness, and integration) were used to create a
new measure. Nine items for that scale were developed and assessed by author and
communication experts. Items were constructed using 5-point Likert-scales. If the content
validity of the new measure is satisfactory, then the measure would assess people who are
higher in cognitive complexity as such, and, conversely, those lower in cognitive
complexity would be assessed as lower in cognitive complexity.
Construct Validity
To develop and validate a new measure of cognitive complexity, the classical
measurement model was used. The underlying assumption of this model is that individual
items are comparable indicators of a particular construct (DeVellis, 2003). Thus, to create
items for a new measure, the variables consistently relevant and pertaining to the
cognitive complexity were identified and examined. From the review of existing
literature on cognitive complexity, it seems clear that cognitive complexity could be
associated with a number of phenomena (i.e., a closed/open way of thinking which could
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be associated with any beliefs regardless of content, intolerance toward those with
opposing beliefs, self-esteem, etc.). Although most of the variables included in this study
have been shown by previous research to be related to cognitive complexity (e.g.,
openness, need for cognition, need to evaluate), several of them have never been
examined in relation to cognitive complexity and will be tested in this study for the first
time (e.g., argumentativeness, self-esteem, sensation seeking).
In order to test construct validity of the new scale, Study 1 utilized a
multitrait/multimethod design (DeVellis, 2003). In such a design, the trait under study is
measured in a number of alternative ways, including the test that is being evaluated. At
the same time, measures of assumed unrelated traits are also included. The pattern of
intercorrelation among the various measures creates a multitrait/multimethod matrix. The
validity of a test is supported if it shows moderate to high relationships with instruments
assumed to measure a similar characteristic, while demonstrating low to zero correlations
with instruments measuring unrelated characteristics. In other words, construct validity
would be supported if scores on the new measure of cognitive complexity will
significantly correlate with scores on theoretically similar scales (i.e., convergent
validity), as well as fail to correlate with scores on theoretically distinct scales (i.e.,
discriminant validity; Crocker & Algina, 1986). Thus, study 1 included measures of
theoretically related constructs measuring similar to cognitive complexity traits (e.g.,
need for cognition, openness, and intellectual breadth) as well as measures that describe
unrelated traits (e.g., cognitive failures and intolerance to ambiguity). It was expected that
there would be a high correlation between a new measure of cognitive complexity and
other related measures, which would be indicative of convergent validity. Equally
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important, it is expected that new instrument will not correlate significantly with
variables such as intolerance to ambiguity, which would suggest discriminant validity of
a new measure.
To summarize, in order to establish convergent and discriminant validity, a
number of different variables were included in this study. The next section briefly
discusses each of the variables that were included in the research.
Possible Determinants of Cognitive Complexity
To demonstrate that the new measure of cognitive complexity measures the
construct for which it was designed, its relation to several other socio-psychological
variables was investigated. The choice of the variables was based on their presumed
relationship to cognitive complexity. For example, some of the variables, such as
cognitive development, could be a presumed cause of cognitive complexity, others (e.g.,
openness) could be indicators of cognitive complexity, yet others (e.g., need for
cognition, argumentativeness) could reasonably be outcomes of cognitive complexity. To
establish convergent validity of the new measure of cognitive complexity, the following
variables were included: cognitive development, need for cognition, need to evaluate,
openness, creativity, six different measures of intellect (intellectual complexity,
complexity, intellect, intellectual breadth, ingenuity, and smartness), argumentativeness,
intolerance to ambiguity, and cognitive failures. In addition, two different existing
measures of cognitive complexity (Role Category Questionnaire and Paragraph
Completion Inventory) were included in this study for the purpose of triangulation and to
establish convergent validity of the new measure. To establish discriminant validity, the
following variables were included in the study: quickness, sensation seeking, self-esteem,
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and education. Next, we will describe variables and measures included in the study to
establish convergent validity.
Convergent Validity
In this section measures that were included in the study to test convergent validity
of the new measure of cognitive complexity are addressed.
Measures of cognitive complexity. Three different measures of cognitive
complexity were included in the present study, among them Cognitive Complexity
Instrument (CCI), Role Category Questionnaire (Crockett, 1965), and Paragraph
Completion Inventory (Schroder & Streufert, 1962).
Cognitive development. Cognitive development is a process of integration of
several isolated elements into more complex operational systems (Piaget, 1936). Piaget
(1936) stated that cognitive development is necessary for an individual‘s adequate
interaction with the world and proposed that cognitive development is related to mental
processes. Addressing the issue of learning and cognitive development, Vygotsky (1978)
reasoned that two concepts are different, and argued that learning leads to cognitive
development. Higher levels of cognitive development lead to increasing availability of
multiple alternatives in evaluation and behavior (Holloway & Wampold, 1986), and,
among counselors, it is related to higher levels of accurate emphatic responses (Neukrug
& McAuliffe, 1993). More recently, studies reported that higher levels of cognitive
development are related to better understanding and meeting needs of others and to the
reduction in prejudice and more democratic and fair decision making (Brendel, Kolbert,
& Foster, 2002). In addition, higher levels of cognitive development are positively related
to more complex reasoning in problem-solving situations and more adaptive behavior,
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while lower levels of cognitive development are related to more concrete and less
adaptive behavior in problem-solving (Brendel et al., 2002).
To test the relationship between cognitive complexity and cognitive development,
a Piagetian-based test (Gray, 1976) of one‘s logic and problem solving skills was
administered to the participants of the current study. It is expected that this study would
find a moderate positive relationship between cognitive development and cognitive
complexity, with the highest correlation with the integration dimension of cognitive
complexity.
Need for cognition. Need for cognition is a psychological characteristic that refers
to an individual‘s desire or need to think about issues and the enjoyment that individuals
receive from solving problems (Cacioppo & Petty, 1982). Cohen, Stotland, and Wolfe
(1955) defined need for cognition as a desire to structure issues and events in a
meaningful and integrated way that allows people to understand and make sense the
surrounding world. Unlike those lower in need for cognition, individuals with higher
levels of need for cognition enjoy thinking about various issues, even if they are not
personally involved in them.
There are several reasons to include a measure of need for cognition in the present
study. Previous studies demonstrated that need for cognition is related to enjoyment of
cognitive tasks, especially when the tasks are more complex and challenging (e.g.,
Cacioppo & Petty, 1982; Lassiter, Briggs, & Bowman, 1991). Individuals higher in need
for cognition tend to discriminate more meaningful actions in an observed behavior
(Lassiter et al., 1991), exhibit more explanatory thinking (Lassiter, Briggs, & Slaw,
1991), and draw more inferences (Stayman & Kardes, 1992). Jordan, Whitfield, and
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Zeigler-Hill (2007) found a significant relationship between self-esteem and need for
cognition. Research shows that need for cognition is associated with less correspondence
between explicit and implicit prejudice (Florack, Scarabis, & Bless, 2001), and positively
related to general intelligence and negatively related to being close-minded (Cacioppo &
Petty, 1982). Harrington, Lane, Donohew, and Zimmerman (2006) found that individuals
higher in need for cognition are more influenced by cognitively rich messages rather than
―simple‖ messages, thus emphasizing its role in message reception and processing. These
findings lead to the conclusion that need for cognition would be related to cognitive
complexity. However, the direction of that link is somewhat unclear from the existing
literature. For example, there is some evidence that under certain circumstances
individuals with higher need for cognition show more of a primacy effect in their
processing of information and do not consider carefully all the facts available to them
(Lassiter, Apple, & Slaw, 1996). The same study found that need for cognition is directly
linked to attitude polarization. Thus, need for cognition is included in this study in order
to test its relation to cognitive complexity. A moderate positive relationship between need
for cognition and cognitive complexity is expected, and the correlation will be higher
between need for cognition and the abstractness dimension of cognitive complexity.
Need to evaluate. Evaluation is defined as the assessment of the positive and/or
negative qualities of an object (Jarvis & Petty, 1996) and is considered to be one of the
most pervasive and dominant human responses. Jarvis and Petty (1996) proposed that
need to evaluate is a psychological trait independent of particular situational factors or
specific attitudes and could be greater for some people than for others. In other words,
some people are consistently more prone to engage in evaluation than others (Jarvis &
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Petty, 1996). Tormala and Petty (2001) found that differences in need to evaluate
moderate evaluations of and formation of attitudes toward others. In relation to cognitive
complexity, Jarvis and Petty (1996) found a link between attitude polarizations and need
to evaluate. Therefore, this study will test if there is a direct link between need to evaluate
and cognitive complexity. A moderate positive to strong relationship between need to
evaluate and cognitive complexity is expected, with the highest correlation between need
to evaluate and the differentiation dimension of cognitive complexity.
Openness. Openness, known in some studies as openness to experience, or
intellectance (Hogan, 1986), is included in the present study because research shows that
there is a link between openness and imaginativeness, intellectual curiosity, behavioral
flexibility, and non-dogmatism in attitudes and values (McCrae & Costa, 1985).
Openness is conceptualized as a tendency to seek new ideas, insights, and knowledge
(Hakstian & Farrell, 2001) and also as a motivational component related to interest in
novelty and complexity (DeYoung, Peterson, & Higgins, 2005). It implies cognitive
flexibility as well as a searching and inquiring intellect (Hakstian & Farrell, 2001, p.
111), which are variables typically associated with cognitive complexity. Highly open
individuals are imaginative and have a rich and complex emotional life; they are
intellectually curious, behaviorally flexible, and non-dogmatic in their attitudes and
values (Costa & McCrae, 1992). Open people are not only able to grasp new ideas, they
enjoy doing so. At the same time, people high in openness are apt to be particularly
reflective and thoughtful about ideas they encounter (McCrae & Costa, 1997). Previous
findings suggest that cognitive abilities constitute an important source of openness
(DeYoung et al. 2005). Rokeach, McGovney, and Denny (1960) reported that it is easier
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for open people to synthesize or integrate new beliefs into their cognitive framework.
Thus, it seems reasonable to address the relationship between openness and cognitive
complexity in this study. It is expected that this study will find a moderate to strong
positive relationship between the openness and cognitive complexity, with the highest
correlation between openness and the integration dimension of cognitive complexity.
Creativity. Creativity is defined as the ability to generate both novel and adaptive
solutions to existing or new problems (Feist & Barron, 2003). Creative thinking involves
sampling from a wide range of stimuli, free expressions of imagery, pictorial thinking,
and the combining of multiple cues into rare combinations (Sundberg, 1981). In the
present study, creativity is viewed not as a fixed, generalized ability but as the potential
to engage a complex, interrelated set of conceptual rules in information processing in a
given area (Schroder et al., 1967, p. 11). Whereas early researchers believed that
creativity was directly related to intelligence, a more recent approach is that creativity is a
subset of intelligence. Thus, creativity and intelligence are related but not the same thing:
―instead of being twin or even sibling constructs, intelligence and creativity may be more
like cousins‖ (Feist & Barron, 2003, p. 64). In their study of creativity and intellect, Feist
and Barron (2003) found only a weak relationship between the two. Additionally, a
modest, albeit consistent, correlation was found between performance on the tests such as
the GRE and creativity (Powers & Kaufman, 2004). These findings could be attributed to
the fact that creativity is a multidimensional variable, and, as such, may be measured as a
personality trait and as a cognitive trait (Tegano, 1990). For example, Tegano (1990)
found that when creativity is measured as a personality trait (associated with intuitive and
perceptive types), there is a significant positive correlation with playfulness. However,
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when measured as a cognitive trait (associated with ideational fluency, or ability to
generate original ideas in response to some stimulus), there was no association with
playfulness. Creativity is also related to tolerance to ambiguity (Tegano, 1990). Feist and
Barron (2003) found that variables that are typically associated with cognitive
complexity, such as openness and tolerance, were directly linked to creativity. In
addition, there is some suggestion in the literature that cognitively complex persons are
more flexible in thinking and may demonstrate more fluency of ideas and creativity
(Scott, 1962; Streufert & Swezey, 1986). Cognitively complex persons are able to
generate more novel and unusual views and actions (Streufert & Swezey, 1986), and
those higher in cognitive complexity are more likely to operate effectively in situations
where new perspectives and creative solutions are required (Schroder et al., 1967). Thus,
a measure of creativity was included in this study to test the relationship between
creativity and cognitive complexity. It is expected that there will be a moderate positive
relationship between creativity and cognitive complexity, with the abstractness dimension
of cognitive complexity having the highest correlation with creativity.
Measures of intellect. Six various measures of intellect were employed in this
study: intellectual complexity, complexity, intellect, intellectual breadth, ingenuity, and
smartness. It could be said that these variables complement each other by identifying
different aspects of the same domain. Although there is a sufficient overlap between these
measures to assume that they refer to the same domain of personality, the slight
differences between operationalizations of these measures lead to a decision to include
them separately. Next, these variables will be reviewed briefly.
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1. Intellectual complexity. In most decision-making situations, the level of
intellectual complexity influences the quality of decision. Intellectual complexity is a
cognitive variable related to complexity, intellect, and intelligence, and is associated with
the depth of the knowledge. It reflects the ability to see something from a different
perspective. Intellectually complex people think about the situation on a deeper level and
from various perspectives. This study expects that there will be a moderate positive
association between intellectual complexity and cognitive complexity. Edwards (1957)
reported that measures of abstractness are significantly positively related to measures of
intelligence (.15 to .45), thus, we hypothesized that the correlation will be highest
between intellectual complexity and the abstractness subscale of cognitive complexity.
2. Complexity. Complexity is a personality trait that typically reflects one‘s
preference for flexibility and experimentation as well as tolerance for ambiguity and
uncertainty. It implies a predisposition to analyze and manipulate information and
categorizes what is done with information rather than the amount of knowledge acquired.
This variable reflects one‘s depth of perspective and reflects the extent to which people
enjoy deeper, more elaborate interpretations of people, events, and issues (Dollinger,
Robinson, & Ross, 1999). Although complexity and cognitive complexity are closely
related and similar to each other, complexity is a broader construct than cognitive
complexity. The present study expects to find a moderate positive correlation between
complexity and cognitive complexity, with the highest correlation between complexity
and the abstractness dimension of cognitive complexity.
3. Intellect. The present study includes a measure of intellect, because this is a
variable closely related to cognitive complexity, and refers to mental capacity, linguistic
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competence, and general knowledge, among other components. DeYoung et al. (2005)
viewed intellect as a cognitive trait component related to the manner in which
information is processed and organized. They found that intellect is closely related to
individual‘s cognitive abilities. It is expected that this study will find a moderate to strong
positive relationship between cognitive complexity and intellect, with the highest
correlation between intellect and the abstractness dimension of cognitive complexity.
4. Intellectual breadth. Cognitive complexity is closely related to intellectual
breadth, which reflects individual‘s curiosity on a variety of topics. In general, high
scorers are described as curious, interested, and inquiring, and low scorers as having
narrow interests and narrow-minded (Dollinger et al., 1999). The present study expects to
find a moderate positive correlation between intellectual breadth and abstractness
subscale.
5. Ingenuity. Ingenuity is a tendency to generate different/novel ideas, responses,
and solutions. It is an intelligence-related variable associated with originality and
innovation, thus, these terms sometimes are used interchangeably. Ingenuity is different
from creativity in that creativity could be artistic, not just thought related. Joy (2004)
suggested that innovation could be an important personality characteristic that indicates
less predictability from higher innovators. Higher innovators are more open to change
(Joy, 2004). Thus, the measure of ingenuity was included to the present study to test its
relation to cognitive complexity. It is expected that there will be a moderate positive
relationship between cognitive complexity and ingenuity, with correlation between
ingenuity and abstractness higher than with other dimensions of cognitive complexity.
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6. Smartness. Although on the surface cognitive complexity may appear to be
linked with the intelligence, some of the existing data supports either complete
independence or a weak relationship between cognitive complexity and intelligence
beyond a certain basic level of intelligence that is needed to process information
(Goldstein & Blackman, 1978). Some other studies show a significant positive
association between cognitive complexity and intelligence; in particular, more intelligent
people are more able to process complex information while those with lower levels of
intelligence are less able to process such information (e.g., Eagly & Warren, 1976;
Schroder et al., 1967). Thus, to test the convergent validity of the new CCI measure it
was decided to address once again a relationship between general intelligence and
cognitive complexity by including in the present study a proxy measure of intelligence,
smartness. It is expected that this study will find a weak positive correlation between
smartness and cognitive complexity, and the correlation will be higher between smartness
and the abstractness subscale of CCI.
Argumentativeness. Argumentativeness is an individual difference variable that
indicates a tendency to approach or avoid an argument (Infante & Rancer, 1982).
Argumentativeness, or tendency to argue about controversial issues, is distinct from
verbal aggressiveness, or tendency to argue in order to derogate another person (Infante
& Rancer, 1982). Argumentativeness is found to be related to many communication
variables. Infante (1982), for example, found that people high on argumentativeness are
more skillful at arguing, are more dynamic, and are more successful in college. Those
with higher levels of argumentativeness experience excitement when arguing about some
issue and tend to approach and welcome arguments. Typically, highly argumentative

30
people have a strong tendency to state their position on controversial issues and to argue
against positions of others. They see arguing as exciting and intellectually challenging,
and as an opportunity to win a kind of contest. People with lower levels of
argumentativeness tend to prevent and avoid arguments and situations leading to
arguments. Unlike those who are higher in argumentativeness, they experience
satisfaction not from arguing but from avoiding arguments. They see arguing as
unpleasant and unsatisfying, and have little confidence in their ability to argue effectively
(DeVito, 2009). Because argumentativeness pertains to advocating one‘s stance on
controversial issues and refuting others‘ positions (activities highly correlated with
information processing), it seems promising to address the issue of the relationship
between argumentativeness and cognitive complexity in this study. It is expected that this
study will find a moderate positive relationship between argumentativeness and cognitive
complexity, with the highest correlation between argumentativeness and integration.
Intolerance to ambiguity. Intolerance to ambiguity, also known as a reverse of
tolerance for ambiguity (DeRoma, Martin, & Kessler, 2003), involves the tendency to
oversimplify and to prefer definiteness and regularity (Goldstein & Blackman, 1978). It
points to individuals‘ predisposition to avoid uncertainties, see everything as ―white or
black‖ only, cling to the familiar, and to be rigid (Furnham & Ribchester, 1995). Tegano
(1990) suggested that tolerance for ambiguity might be viewed as ―manifestation of
cognitive style‖ (p. 1048). Indeed, research shows that intolerance to ambiguity is related
to many psychological and cognitive characteristics, including lack of openness to
experience, personal need for order and structure, and uncertainty avoidance (Jost,
Glaser, Kruglanski, & Sulloway, 2003). Tegano (1990) found a significant positive
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relationship between creativity and tolerance for ambiguity. Tolerance for ambiguity is
related to open-mindness and critical thinking (Facione, Facione, & Sanchez, 1994;
Furnham, 1995; Murphy, 2000). Johnson, Court, Roersma and Kinnaman (1995) have
suggested that tolerance for ambiguity is an important element in development of
flexible, integrative, and independent thinking. However, there is a lack of empirical
evidence to support the relationship between tolerance for ambiguity and cognitive
complexity, with the exception of research by Sypher and Applegate (1982) who found
only weak associations between intolerance to ambiguity and cognitive complexity. Thus,
it was decided to include this variable to test the relationship between intolerance to
ambiguity and cognitive complexity. It is expected that this study will find a weak to
moderate negative association between the two variables, which will demonstrate
convergent validity of the new measure of cognitive complexity. This negative
association will be strongest between intolerance to ambiguity and the integration
dimension of cognitive complexity.
Cognitive failures. Cognitive failure assesses the frequency of everyday
cognitive-based slips and errors such as bumping into people and/or forgetting people‘s
names (Larson, Alderton, Neideffer, & Underhill, 1997). The frequency of these ―errors‖
is related to cognitive factors such as reduced and/or divided attention and overload or
short-term memory capacity, among others (Broadbent, Cooper, Fitzgerald, & Parkes,
1982). There is some evidence in the literature that cognitive failures are negatively
correlated with intelligence (Larson et al., 1997). Although it is logical to propose that
cognitive failure variable will be inversely correlated with cognitive complexity, some
findings do not support this proposition. Jordan (1998) found only marginal but non-
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significant support for relationship between cognitive failure and cognitive complexity.
The present study expects to find a weak to moderate inverse correlation between
cognitive failures and cognitive complexity, with the highest negative correlation
between the abstractness dimension and cognitive failures.
Discriminant Validity
Next, we will briefly describe variables included in this study to establish
discriminant validity of the new measure of cognitive complexity. Although, ideally,
there should be approximately the same number of scales to demonstrate convergent and
discriminant validity of CCI, to prevent participants‘ fatigue we included a limited
number of scales for discriminant validity. There were four such variables in the study:
quickness, sensation seeking, self-esteem, and education.
Quickness. Quickness is defined as the ability to handle a great deal of
information and the ability to understand things rapidly (Powers & Kaufman, 2004).
Similar to the suggestion that intelligence is associated with speed of mental processing
(Zuckerman, 1994), Powers and Kaufman (2004) found that quickness is positively
associated with performance on GRE tests. However, it could be argued that there could
be a trade-off between mental speed and information processing, such that people scoring
higher on quickness scale will be less likely to spend time thinking about an issue in
depth and from multiple perspectives. Furthermore, there could be some complex issues
for which quick well-considered responses should not be expected (Hoffman, 1962).
Thus, the present study will test if there is a relationship between cognitive complexity
and self-reports of quickness. Given that quickness is related to less time thinking about
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an issue, it is expected that there will be no association between the two variables, with
the lowest correlation between quickness and integration.
Sensation seeking. Sensation seeking is a personality trait that taps the tendency to
seek varied, novel, and intense sensations and experiences (Zuckerman, 1994). Although
numerous studies have examined the relationship between sensation seeking trait and
engagement in risk behaviors (e.g., Arnett, 1990; Donohew et al., 1999; Newcomb &
Earleywine, 1996), little attention has been given to the relationship between sensation
seeking and attitudes, especially sensation seeking and cognitive activities. Zuckerman,
Tushup, and Finner (1976) found a positive correlation between sensation seeking and
more permissive attitudes toward sex. More recently, Henderson, Hennessy, Barrett,
Martin, and Fishbein (2006) addressed the question of how people with different degrees
of sensation seeking evaluate their romantic partners and found a positive relationship
between sensation seeking and partner evaluation. In addition, sensation seeking appears
to be correlated with cognitive abilities, albeit slightly. For example, there is a moderate
positive association between need for cognition and sensation seeking, r = .25 (Olson,
Camp, & Fuller, 1984). Research also demonstrates that higher sensation seekers may be
somewhat more intelligent than lower sensation seekers (Zuckerman, 1994). Domangue
(1984) found that higher sensation seekers demonstrated greater cognitive complexity in
interpersonal description than those who scored lower on sensation seeking. Consistent
with that, Zuckerman (1994) found that higher sensation seekers tend to prefer more
complex visual stimuli, whereas lower sensation seekers prefer simpler stimuli. Thus, the
present study will investigate the relationship between sensation seeking and cognitive
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complexity. Nevertheless, it is expected that there will be no association between
sensation seeking and cognitive complexity.
Self-esteem. Self-esteem is one of the most researched and frequently used
psychological characteristics. It is defined as the evaluative component of self-concept
(Hudson, 1982) or as one‘s positive or negative attitude toward themselves (Rosenberg,
1965). Numerous studies found that people who score higher on self-esteem scale like
themselves, tend to evaluate themselves more positively, and appear to be more confident
and capable (e.g., Crandall, 1973). Halpin and Allen (2004) found a negative relationship
between self-esteem and identity confusion, identity acceptance, and identity comparison
among gay males. They also reported a weak correlation between self-esteem and
identity pride. Baldwin (1995) proposed that self-esteem in combination with views on
others affect how people interpret, organize, and respond to information. People with low
self-esteem are less likely to pay attention to messages and understand their content
(McGuire, 1968). Later, Skolnik and Heslin (1971) found that people with low selfesteem do not distinguish between high and low quality arguments. Specifically, people
with low self-esteem tend to be engaged more in peripheral processing while those with
high self-esteem engage more in central processing. In addition, Rosenberg, Schooler,
Schoenberg, and Rosenberg (1995) proposed that self-esteem could be linked to people‘s
behaviors as well as to the attitudes and judgments they hold. At the same time, selfesteem does not predict performance on the academic tests. High self-esteem, for
example, is not associated with academic achievement (Baumeister, 1997). Based on the
literature review, it is reasonable to assume that there will be no relationship between
cognitive complexity and self-esteem.
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Education. One longstanding and controversial issue in the area of cognitive
abilities is whether cognitive complexity is related to level of education. Although it
seems intuitive to propose that level of education is positively associated with the level of
cognitive complexity, the review of existing literature shows that there is no direct link
between these two variables. For example, findings of Langer and Knefelkamp‘s study
(2008) demonstrated that although students‘ information and computer literacy improve
from first year to junior year, their ethical and interactional literacies decrease. Fong,
Borders, Ethington, and Pitts (1997) found that college students‘ participation in a
counselor education program did not lead to an increase in ego-development, which in
that study was selected as a measure of cognitive complexity. Brendel et al. (2002)
obtained somewhat mixed results: although they found an overall increase in cognitive
complexity for students participating in a two-year long program, that increase was nonsignificant between the start of the program and the beginning of the 2nd year, and
between beginning of the 2nd year and completion of the program. Similarly, Gow et al.
(2008) while examining the relationship between years of education and cognitive change
obtained mixed results: there was no association between two variables when using linear
regression method, however, years of education was associated with better cognitive
ability when using latent variable growth curve modeling. These mixed results could be
explained by the fact that performance on some tasks requiring accumulated knowledge
may be linked to level of education, while other day-to-day tasks and activities do not
require formal knowledge and may not be related to level of education. Thus, we propose
that there will be no significant association between cognitive complexity and level of
education.
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Summary
To summarize, the new measure of cognitive complexity should have the highest
correlation with established measures of cognitive complexity (Role Category
Questionnaire, Paragraph Completion Inventory), cognitive development, openness, and
intellect, which will prove convergent validity of the measure. At the same time, the new
measure should be not related to quickness, sensation seeking, self-esteem, and
education, which will establish discriminant validity of the measure.
Method
Participants and Procedure
IRB approval was received for the current project as part of a study on attitudes
toward criminals. Prior to administering the survey, a pilot study was conducted (N = 19)
and slight modifications were made to the instructions and survey. All students were able
to complete the survey in about 35-40 minutes.
Participants for Study 1 were recruited from undergraduate communication
courses at a large northeastern University. All participants were over age 18. The initial
sample included 250 students, however, students older than 27 (n = 6) were excluded
from analyses, as they could deviate from a typical college population. This resulted in a
final sample of 244 participants, with 134 females (54.9%) and 110 males (45.1%),
ranging in age from 18-27 years (M = 21.31, SD = 1.33). Participants‘ reported ethnicity
was predominantly Caucasian (66.0%) with 7.4% Asian, 6.6% African American, 4.9%
bi-multi racial, 4.5% Hispanic/Latino and other group less than 2.5% each.
Students participated in the study outside of class time and received extra credit
for their participation. All participants were assured that their responses would remain
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anonymous. After providing written consent, participants entered a room to fill out a
survey. On average, it took participants about 35 minutes to answer the questions in the
survey. Upon completion of the questionnaire, all participants were debriefed.
The questionnaire measured various psychological/cognitive variables and
cognitive complexity of the participants. In the following section, the measures assessing
the variables pertinent to this study will be described.
Order Effects
The order in which measures administered can be extremely important in
determining the results of the study (Lindsay & Norman, 1977). To examine possible
order effects, two different versions of the survey were developed and administered. In
the different versions some of the cognitive complexity and cognitive development tasks
were presented in a different order. Four independent-sample t tests were performed to
examine the difference between two versions of the survey, with the order as the
independent variable and different measures of cognitive complexity and cognitive
development as the dependent variables. 49.6% of the participants (n = 121) filled out a
version of the survey with cognitive development items first, and 50.4% (n = 123) filled
out a different version of the survey (with role category questionnaire first and cognitive
development later). All t tests were performed at p < .01 level to protect against Type I
error.
For Cognitive Complexity Instrument (CCI), the t test was non significant.
Levene‘s test for Equality of variance indicated that variances did not differ significantly
from each other (p = .59). The results of t test revealed that for CCI, there were no
significant differences between two different survey versions, t(242) = .83, p = .41.
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For Role Category Questionnaire (RCQ), the t test was non-significant. Levene‘s test for
Equality of variance indicated that variances did not differ significantly from each other
(p = .58). The results of the t test revealed that for RCQ, there were no differences
between two different survey versions, t(242) = 1.91, p = .06.
Similarly, the t test for Paragraph Completion Inventory (PCI) was non
significant. Levene‘s test for Equality of variance indicated that variances did not differ
significantly from each other (p = .73). The results of t test revealed that for PCI, there
were no differences between the two survey versions, t(242) = -.46, p = .65.
Only for cognitive development the t test was significant. Although Levene‘s test
for Equality of variance indicated that variances did not differ significantly from each
other (p = .74), the results of t test revealed that for RCQ, there were significant
differences between two different survey versions, t(232) = -2.60, p = .01. Those who
filled out a version of the survey with cognitive development items placed after RCQ and
PCI demonstrated higher cognitive development (M = 5.14, SD = 3.14) than those who
filled out a version of the survey with cognitive development items placed before RCQ
and PCI (M = 6.16, SD = 3.04). The results of the t tests are presented in Table 1.1. Based
on the results of t tests and because of the study‘s main focus on cognitive complexity,
the decision was made to combine all the orders.
Measurement Instruments
The present study measured 21 cognitive and psychosocial variables, among them
three measures of cognitive complexity (CCI, RCQ, and PCI), cognitive development,
need for cognition, need to evaluate, openness, creativity, intellectual complexity,
complexity, intellect, intellectual breadth, ingenuity, smartness, argumentativeness,
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intolerance to ambiguity, cognitive failures, quickness, sensation seeking, self-esteem,
and education. These will be described next.
Cognitive Complexity
Because of the central role of cognitive complexity in this study, it was assessed
by three different instruments: a Cognitive Complexity Instrument (CCI) developed by
the author for this project and the two most common measures of cognitive complexity in
the literature (Role Category Questionnaire and Paragraph Completion Inventory).
Cognitive Complexity Instrument (CCI). Cognitive complexity was measured by a
newly developed Cognitive Complexity Instrument (CCI) (see Appendix A). Several
steps were taken to create and test this new measure. Nine Likert-type items were
developed and assessed by author and communication experts (three items per each
dimension: differentiation, abstractness, and integration). Each item has five-point
response options ranging from 1 (strongly disagree) to 5 (strongly agree). Items for each
dimension were developed based on their face validity. This list of items was later
reviewed by experts to determine item appropriateness. All the items reflect the
underlying theory of what is ―cognitive complexity‖, and demonstrate content validity
(see Table 1.2).
In the present study, an exploratory factor analysis (principal component) was
performed to investigate the dimensionality of the measure in the study. Examination of
scree plot and eigenvalues indicated one factor solution best fit the data (eigenvalue =
2.90, 36.25% var.). However, one item (―When I am reading a book, I tend to compare it
to other books I read before‖) was excluded due to a low loading on this factor. All the
remaining item loadings were above .48. The reliability for the entire scale was moderate
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(α = .74). Nunnally (1978) has suggested that score reliability of .70 or better is
acceptable when used in basic research. The responses on the eight items were summed
and averaged to form a composite cognitive complexity score with a higher score
indicating higher level of cognitive complexity (M = 3.61; SD = .52, range = 1.25 to
4.86). In addition, three separate variables were created to test the relationship between
different dimensions of cognitive complexity: differentiation, abstractness, and
integration.
For CCI differentiation, responses to three items tapping into this dimension were
summed and averaged to form a composite CCI dimension score with a higher score
indicating higher level of differentiation (M = 3.33; SD = .69, range = 1.33 to 5.00).
These items were: ―I like to read detailed descriptions of various things‖, ―I believe that
in order to fully understand how a thing works one needs to know all the small details
about it,‖ and ―Small nuances may make all the difference.‖
Similarly, for CCI abstractness, responses to three items tapping into this
dimension were summed and averaged to form a composite CCI abstractness score with a
higher score indicating higher level of abstractness (M = 3.43; SD = .61, range = 1.33 to
5.00). These items were: ―I like to learn about new things even if they seem
complicated‖, ―I tend to think what may lead a person to behave in a certain way,‖ and ―I
like to think about world problems and come up with ideas how to solve some of them.‖
Finally, for CCI integration, responses to two items (one item was deleted
previously based on factor analysis) tapping into integration dimensions were summed
and averaged to form a composite CCI integration score with a higher score indicating
higher level of differentiation (M = 3.92; SD = .59, range = 1.00 to 5.00). These items
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were: ―Typically, I can explain how one thing leads to another‖, ―Before making a
decision I tend to think about possible consequences.‖
Role Category Questionnaire (RCQ). Next, to test convergent validity of the new
measure, cognitive complexity was measured by the Role Category Questionnaire
(RCQ). The RCQ was developed by Crockett (1965) and is considered to be the most
reliable and valid measure of cognitive complexity. It allows the researchers to ascertain
the number and kinds of ways in which the participants differentiate among people they
know and to assess participants‘ levels of conceptualizing and differentiation. It has a
long and highly reputable history in the communication literature. Research shows that
RCQ is superior to alternative cognitive complexity measures and satisfies ―all the
criteria for an adequate complexity measure‖ (O‘Keefe & Sypher, 1981, p. 85). The RCQ
measure of cognitive complexity exhibits good test-retest reliability. For differentiation
scores, Crockett (1965) reported an α of .95, and O‘Keefe, Shepherd, and Streeter (1982)
reported α of .84 for timed (5 minute) and .86 for untimed versions. There are no
published test-retest reliabilities for the abstractness and integration scores. However,
based on the fact that differentiation, abstractness, and integration scores normally are at
least moderately correlated, Burleson and Waltman (1988) proposed that abstractness and
integration scores exhibit acceptable levels of temporal stability.
Previous studies reported that RCQ exhibits ―considerable construct validity,
evidenced in correlations with numerous indices of advanced social-cognitive and
communicative functioning‖ (Burleson & Caplan, 1998). RCQ was found to be
associated with perspective-taking ability and social-perspectives task (SPT) in particular
(Hale & Delia, 1976). Burleson et al. (1987) reported good discriminant validity of RCQ.
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They found no significant relationship between RCQ assessment of cognitive complexity
and independent measures of loquacity (e.g., average number of words used, average
length of a conversational turn). RCQ was also found to be unrelated to variables
measuring verbal intelligence and fluency, general intellectual abilities (IQ), and grade
point average (see Burleson & Waltman, 1988).
The RCQ involves asking participants to describe two people they know:
someone they like and someone they dislike (See Appendix B for instructions).
Considerable evidence (see Burleson et al., 1987) indicates that reliable results are
obtained from asking participants to describe as few as two people only: a liked and a
disliked person. The instructions ask participants to describe a person they like/dislike by
listing ―everything that describes what this person is like‖. Typically, participants are
instructed to take no more than 5 minutes for each description (some variations allow
from 2 to 10 minutes per each description). In this study, participants were instructed to
spend no more than 5 minutes for each description.
All the RCQ descriptions were coded based on procedures described in Crockett,
Press, Delia, and Kenny (1974) and Burleson and Waltman (1988) coding manuals. The
RCQ descriptions were coded by two independent coders blind to hypotheses. The coders
were trained on pretest data before beginning coding and later checked at intermittent
points to achieve and maintain an acceptable level of intercoder reliability of Cohen‘s
kappa > .80 (see Appendix C for coding instructions), which Landis and Koch (1977)
identified as almost perfect strength of agreement. Reliability for total RCQ coding had
an agreement of Cohen‘s kappa = .84 and all inconsistencies in the coding were later
resolved by the third coder, blind to hypotheses, resulting in 100% final agreement.

43
Because cognitive complexity refers to the extent to which an individual can
differentiate, abstract and integrate an event, RCQ coding yields three cognitive
complexity constructs: differentiation, abstractness, and integration. Coding of each of
these dimensions is reviewed next.
Scoring differentiation involves counting the number of distinctions or separate
elements (i.e., factors, variables) into which an event is analyzed. For example, ―caring,
understanding, always put forth an effort‖ was coded as 3, while ―caring, student,
generous‖ was counted as 2. The higher number of the constructs used, the higher the
person will score on the differentiation level. Each construct is listed separately, ignoring
descriptive features and modifiers. The score on that level could vary from 0 (no
description) to a large number (20-30). In the present study, differentiation scores ranged
from 0 to 26.
Next, each item was scored for abstractness, with scores for each item ranged
from 0 to 4. A higher score indicated higher level of abstractness. For example, ―blonde
hair‖ was coded as 1, ―graduate student‖ was coded as 2, ―loves to party when on
vacation‖ was coded as 3, and ―caring‖ was coded as 4. To get a final abstractness score,
scores for each item were summed and averaged.
Finally, for integration, scores vary from 0 to 5 with a higher score indicating
higher level of integration. For example, ―cruel, nasty, liar‖ was coded as 2, and ―nice,
sweet, pretty, smart, generous, nervous, sometimes annoying‖ was coded as 3.
Scores for the RCQ description of person liked/disliked were summed and
averaged to create a total score for each category: total differentiation (M = 8.62, SD =
4.61, range 0 to 26), total abstractness (M = 2.78, SD = .80, range 0 to 4), and total
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integration (M = 2.02, SD = .70, range 0 to 5). In each category a higher score
represented higher level of cognitive complexity. Lastly, total scores for each category
were summed and averaged to create a composite score for cognitive complexity (M =
4.48, SD = 1.82, range 0 to 11.13) with higher scores indicating higher level of cognitive
complexity (See Table 1.2 for descriptive statistics by each dimension).
Paragraph Completion Inventory (PCI). Another measure of cognitive
complexity employed in this study was Paragraph Completion Inventory (PCI),
sometimes called the Sentence Completion Test (Schroder & Streufert, 1962). On the
basis of evidence for reliability and validity, the PCI is adequate for the present research
purposes (Loevinger, 1985), with Schroder et al. (1967) reporting a split-half reliability
of .70, and Streufert, Pogash, Piasecki, Nogami, and Swezey (1988) reporting test-retest
reliability of .62 to .94.
Participants were asked to complete a sentence stem continuing the same topic.
Three sentence stems were selected (―When I am criticized I …‖, ―When a friend acts
differently towards me I …‖, and ―Parents are …‖). The participants were instructed to
use no more than 2 minutes for each sentence and were provided with blank space to
write their responses (see Appendix D for instructions). Coding was based on the manual
provided by Schroder et al. (1967). Each sentence was coded by two independent coders
who were previously trained on pretest data. Coders were considered to be qualified
when they reached 80% agreement or above (Baker-Brown et al., 1992). Reliability for
PCI coding had an agreement of Cohen‘s kappa = .89 and all inconsistencies in the
coding were later resolved by the third coder, blind to hypotheses, resulting in 100% final
agreement. To check for coder drift, inter-coder reliability was checked periodically at
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various stages in the coding process. All discrepancies in the coding were resolved by the
third coder. Scores ranged from 0 (no response) to 4 (highest level of cognitive
complexity). Scores for the three sentences were summed and averaged (M = 1.83, SD =
.75), with a higher score representing higher level of cognitive complexity.
Cognitive Development
Four items measuring cognitive development were included in the survey (see
Appendix E). These items tested participants‘ logic and problem solving skills based on
their ability to make correct inclusion and correct exclusion/deny incorrect inclusions.
Items were selected from the 13-item, Piagetian-based written test of cognitive
development created by Gray (1976). The decision not to include all 13 items was based
on the fact that the remaining nine items were below the cognitive complexity level
appropriate for most college students and, thus would not contribute to the variance
between participants and might bore some students (i.e., tasks are too simple). Previous
studies exhibited relatively good reliability of this instrument. For example, Holmbeck,
Crossman, Wandrei, and Gasiewski (1994) reported an α of .76 of the short version of the
original measure. Holmbeck et al. (1994) and Gray and Hudson‘s (1984) findings that the
cognitive development scores increase with age attest to the validity of the scale.
One item asked participants to determine the probability of pulling out from the
sack diamond shaped figures and explain the answer. The second item asked to choose a
correct weight and string length for an experiment involving the amount of time the string
takes to swing back and forth and to provide an explanation for that choice. The next item
asked provided four statements with three possible variables (food, age, and color of the
mice) that may vary with the key variable (fighting) and asked which variable determines
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whether or not mice will fight with each other. Participants were asked to explain their
answer. The last item asked to write all the possible ways (orders) in which four puppies
could have been born. This item was coded a) for listing all the permutations and b) for
pattern of permutations. Two independent coders coded participants responses based on
Gray‘s (1976) guidelines. The coders were trained using the manual provided by the
developer of this measure (Gray, 1976). To check for coder drift, inter-coder reliability
was checked periodically at various stages in the coding process. Reliability for cognitive
development coding had an agreement of Cohen‘s kappa = .98 and all inconsistencies in
the coding were later resolved by the third coder, blind to hypotheses, resulting in 100%
final agreement.
Each cognitive development item was scored separately for a correct answer and
for a reasoning/pattern. Next, depending on the task, each item was coded either on a
scale from 1 (incorrect answer) to 2 (correct but incomplete) to 3 (complete and correct
answer), or from 1 (incorrect answer) to 2 (complete and correct answer). Total possible
score for the item one was 2 (M = 1.51, SD = .83, range 0 to 2), for the item two
maximum score was 2 (M = .89, SD = .93, range 0 to 2), for the item three maximum
score was 4 (M = 1.28, SD = 1.73, range 0 to 4), and for the item four the maximum score
was 3 (M = 2.11, SD = 1.17, range 0 to 3). Scores on all four items were summed to yield
a single cognitive development score, with higher scores indicating higher levels of
cognitive development (M = 5.65, SD = 3.05, range 0 to 11).
Need for Cognition
Need for cognition was measured by an 18-item Likert-type scale developed by
Cacioppo, Petty, and Kao (1984), with one half of the items reverse-coded (see Appendix
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F). This is a shorter version of the original 34 items version of need for cognition scale
(Cacioppo & Petty, 1982). There is a strong correlation between both versions (Cacioppo
et al., 1984), and the reliability and validity of the short version are well documented
(e.g., Cacioppo et al., 1984; Elias & Loomis, 2002; Sadowski & Gulgoz, 1992). Cacioppo
et al. (1984) reported an α of .90, Sadowski and Gulgoz (1992) reported an α of .91,
Tormala and Petty (2001) reported an α of .89, and Elias and Loomis (2002) reported an
α of .87. Findings demonstrate good discriminant and convergent validity of the
instrument (see Cacioppo, Petty, Feinstein, & Jarvis, 1996).
In the present study, participants were asked to indicate their agreement with
statements on nine-point scales ranging from 1 (very strong disagreement) to 9 (very
strong agreement). An exploratory factor analysis (principal component) was performed
to investigate the dimensionality of the measure in the study. Examination of scree plot
and eigenvalues revealed that a one-factor solution best fit the data (eigenvalue = 4.55,
30.31% var.). This one-factor solution is consistent with the structure reported by earlier
research (see Cacioppo et al., 1996). However, to maintain a single factor structure, three
items with low loadings were excluded (―I find satisfaction in deliberating hard and for
long hours‖, ―I usually end up deliberating about issues even when do not affect me
personally‖, and a reverse-coded item ―I feel relief rather than satisfaction after
completing a task that required a lot of mental efforts‖). All other item loadings were
above .42. Two items with the highest loadings included ―I like to have responsibility of
handling a situation that requires a lot of thinking‖ (.70) and ―Thinking is not my idea of
fun‖ (reverse coded item, .64). The reliability for this scale was good (α = .83). All 15
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items were summed and averaged to form a composite score (M = 5.21, SD = .98, range
2.60 to 8.20) with a higher score representing higher need for cognition.
Need to Evaluate
Need to evaluate was measured by a 16 item Likert-type scale (Jarvis & Petty,
1996; see Appendix G). This scale has strong test-retest reliability (for example, Jarvis
and Petty, 1996, reported an α of .87, and Tormala and Petty, 2001, reported an α of .86).
Attesting to the validity of the scale, Jarvis and Petty (1996) found that need to evaluate
is moderately correlated with need for cognition (r = .35, p < .001), and that there is a
moderate positive relationship between need to evaluate and attitude formation. Those
higher in need to evaluate, for example, are more likely to engage in more spontaneous
evaluation of others, and more likely to report having attitudes toward a variety of
important social and political issues (Jarvis & Petty, 1996; Tormala & Petty, 2001).
In the present study, participants were asked to rate the extent to which each item
is characteristic of them on a five-point scale ranging from 1 (extremely uncharacteristic)
to 5 (extremely characteristic). An exploratory factor analysis (principal component,
varimax rotation) was performed to investigate the dimensionality of the measure in the
study and revealed a multi-factor solution. Consistent with prior research (see Tormala &
Petty, 2001), an examination of eigenvalues and scree plot indicated that a two-factor
solution best fit the data. The first factor accounted for 22.58% variance (eigenvalue =
3.61) and included ten items with the loadings above .50 on the primary factor and less
than .40 on the second factor. This factor was labeled ―tendency to have an opinion‖.
Items that had the highest loadings on this factor include: ―I like to decide that new things
are really good or really bad‖ (.73) and ―I pay a lot of attention to whether things are
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good or bad‖ (.69). The reliability for this component was good (α = .81). The ten items
were summed and averaged to form a composite score (M = 3.32, SD = .59, range 1.50 to
5.00) with a higher score representing higher tendency to have an opinion.
The second component for need to evaluate scale (eigenvalue = 2.93, 18.33%
var.) included six items with items loading above .45 on the primary factor and less than
.20 on the second factor. This component was labeled ―tendency to be neutral.‖ Items
with the highest loading on this component included: ―I often prefer to remain neutral
about complex issues‖ (reverse coded item, .68) and ―I am pretty much indifferent to
many important issues‖ (reverse coded, .66). The reliability for this factor was low to
moderate (α = .68). All six items were summed and averaged to form a composite score
(M = 2.94, SD = .65, range 1.17 to 5.00) with a higher score representing higher need to
remain neutral.
Openness
Openness was measured by 10 Likert-type items from the Big Five Inventory
scale (John & Srivastava, 1999; See Appendix H). Previous studies reported an α of .81
or above (e.g., John & Srivastava, 1999). Although described as openness to new ideas, it
is possible that this construct tapped into what could also be innovation. However, there
is a substantial evidence of convergent and discriminant validity of the scale. For
example, openness is related to cognitive complexity (r = .50, p < .01, Sadowski &
Cogburn, 1995), creative personality (r = .42, p < .01, Piedmont, McCrae, & Costa,
1991), intellectance (r = .39, p < .01, Johnson, 1994), experience seeking (r = .43, p <
.01, Zuckerman, Kuhlman, Joireman, Teta, & Kraft, 1993), and typical intellectual
engagement (r = .62, p < .01, Goff & Ackerman, 1992). DeYoung et al. (2005) found that
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openness is correlated with extraversion (r = .35, p < .01), agreeableness (r = .16, p <
.05), and general cognitive ability (r = .30, p < .01). In addition, openness is inversely
correlated to tough-mindnessness (r = -.56, p < .01, Conn & Rieke, 1994) and negatively
associated with conscientiousness (r = -.15, p < .05, DeYoung et al., 2005).
Responses on the openness scale range 1 (strongly disagree) to 5 (strongly agree).
In the present study, an exploratory factor analysis (principal component) was performed
to investigate the dimensionality of the measure in the study. Examination of scree plot
and eigenvalues revealed that a single factor structure best fit the data (eigenvalue = 4.01,
50.16% var.). However, to maintain the single factor structure, two reverse-scale items
with low loadings were excluded (―I see myself as someone who prefers work that is
routine‖ and ―I see myself as someone who has few artistic interests‖). All other item
loadings were above .50. Items with the highest loadings included ―I see myself as
someone who has an active imagination‖ (.81) and ―I see myself as someone who is
original, comes up with new ideas‖ (.79). The reliability for this scale was good (α =
.84). Responses for the eight retaining items were summed and averaged with a higher
score indicating higher level of openness (M = 3.97; SD = .64, range 1.62 to 5.00).
Creativity
Creativity was measured by the10-item scale from the International Personality
Item Pool (IPIP; see Appendix I). The IPIP consists of over 300 scales (Goldberg et al.,
2006) that serve as proxies for well-known commercial inventories and are readily
accessible (i.e., not copyrighted). For the present study, scales were selected based on the
validity rationale presented earlier. The construct validity of the IPIP scales has been
studied extensively (Goldberg et al., 2006). In general, the correlations between the
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original, or parent scales, and IPIP scales are quite high (with r varying from .49 to .85
for various scales, p < .001; see Gow, Whiteman, Pattie, & Deary, 2005). Thus, IPIP
scales are considered to be reliable and valid measures that are often used in
communication research.
In the present study, creativity was measured with five-point responses ranging
from 1 (very inaccurate) to 5 (very accurate). The IPIP creativity measure taps a certain
type of creativity, not a more general construct such as artistic creativity. Previous studies
reported good reliability of the scale, with an α from .81 to .85 (IPIP). Powers and
Kaufman (2004) reported that creativity is weakly positively associated with
conscientiousness (r = .16, p < .05) and depth (r = .16, p < .05), and more strongly
associated with rationality (r = .27, p < .05), ingenuity (r = .57, p < .05), and quickness (r
= .70, p < .05). They also found that creativity is related to performance on GRE (with r
= .24, .26, .29, p < .05, for analytical, quantitative, and verbal scores respectively).
An exploratory factor analysis (principal component) was performed to
investigate the dimensionality of the measure in the study. Examination of scree plot, and
eigenvalues revealed that a single factor structure best fit the data (eigenvalue = 3.05,
33.93% var.). To maintain a single factor structure, one item with the lowest loading was
excluded from the analyses (―I consider myself an average person‖, reverse item). All the
retained items loaded above .44 on the primary component. Items with the highest
loadings in this scale included ―I ask questions that nobody else does‖ (.67) and ―I can
easily link facts together‖ (.65). The reliability for this scale was moderate (α = .75).
Responses were summed and averaged with a higher score indicating higher degree of
creativity (M = 3.43; SD = .57, range 1.56 to 5.00).
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Intellectual Complexity
Intellectual complexity was measured by the10-item scale from the IPIP
(Goldberg et al., 2006) with reported reliability of α = .82 (IPIP; see Appendix J). The
scale used five-point responses ranging from 1 (very inaccurate) to 5 (very accurate). An
exploratory factor analysis (principal component) was performed to investigate the
dimensionality of the measure in the study. Examination of scree plot and eigenvalues
revealed that a single factor structure best fit the data (eigenvalue = 3.73, 41.42% var.)
with item loadings above .49. To maintain a single factor structure, one low loading item
was deleted (―I have a rich vocabulary‖). Items with the highest loadings included ―I am
not interested in abstract ideas‖ (reverse-coded item, .82) and ―I am not interested in
theoretical discussions‖ (reverse-coded item, .78). The reliability for this scale was good
(α = .82). Responses were summed and averaged with a higher score indicating higher
degree of intellectual complexity (M = 3.59; SD = .65, range 1.33 to 5.00).
Complexity
Complexity was measured by a 10-item scale from the IPIP (Goldberg et al.,
2006; see Appendix K) with reported reliability of α = .82 (IPIP). The scale utilized fivepoint responses ranging from 1 (very inaccurate) to 5 (very accurate). An exploratory
factor analysis (principal component) was performed to investigate the dimensionality of
the measure in the study. Examination of scree plot and eigenvalues revealed that a
single factor structure best fit the data (eigenvalue = 4.21, 46.76% var.) with item
loadings above .60. To maintain a single factor structure, one item with a poor loading
was deleted (―I prefer variety to routine‖). Among items with the high loadings were ―I
rarely look for a deeper meaning in things‖ (reverse-coded item, .71) and ―I try to avoid
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complex people‖ (reverse-coded item, .67). The reliability for this scale was good (α =
.85). Responses were summed and averaged with a higher score indicating higher degree
of complexity (M = 3.66; SD = .66, range 1.44 to 5.00).
Intellect
Intellect was measured by a 10-item scale from the IPIP (Goldberg et al., 2006;
see Appendix L) with reported α from .67 to .86 (Donnellan, Oswald, Baird, & Lucas,
2006; IPIP). Burton and Nelson (2006) reported that a measure of intellect was positively
associated with personality factors such as extroversion (r = .21, p < .05) and
agreeableness (r = .42, p < .05), and is not associated with GPA, conscientiousness, and
emotional stability. Donnellan et al. (2006) found no association between intellect and
depression, anxiety, or hostility/aggression.
The scale used five-point responses ranging from 1 (very inaccurate) to 5 (very
accurate). An exploratory factor analysis (principal component) was performed to
investigate the dimensionality of the measure in the study. Examination of eigenvalues
and scree plots revealed that a single factor solution best fit the data (eigenvalue = 3.84,
38.42% var.) with all item loadings above .50. Items with highest loadings included ―I
have excellent ideas‖ (.76) and ―I am full of ideas‖ (.75). The reliability for this scale was
good (α = .81). Responses were summed and averaged with a higher score indicating
higher degree of intellect (M = 3.72; SD = .54, range 2.30 to 5.00).
Intellectual Breadth
Intellectual breadth was measured by a 10 Likert-type item scale from the IPIP
(Goldberg et al., 2006; see Appendix M) with reported reliability of α = .79 (IPIP). The
scale used five-point responses ranging from 1 (very inaccurate) to 5 (very accurate). An
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exploratory factor analysis (principal component) was performed to investigate the
dimensionality of the measure in the study. Examination of eigenvalues and scree plots
revealed that a one-factor solution best fit the data (eigenvalue = 3.42, 38.07% var.) with
item loadings above .47. However, to maintain a single factor structure one low loaded
reverse-coded item (―I do not like concerts‖) was excluded. Items with the highest
loadings included ―I love to learn new things‖ (.78) and ―I am interested in many things‖
(.76). The reliability for this scale was moderate (α = .76). Responses were summed and
averaged with a higher score indicating higher degree of intellectual breadth (M = 3.45;
SD = .62, range 1.89 to 4.89).
Ingenuity
Ingenuity was measured by a10 Likert-type item scale from the IPIP (Goldberg et
al., 2006; see Appendix N) with reported reliability of α = .84 (IPIP). The scale used
five-point responses ranging from 1 (very inaccurate) to 5 (very accurate). An
exploratory factor analysis (principal component) was performed to investigate the
dimensionality of the measure in the study. Examination of eigenvalues and scree plot
revealed that a one-factor solution best fit the data (eigenvalue = 3.96, 43.95% var.) with
item loadings above .46. To maintain a single factor structure, one low loading item was
excluded (―I come up with bold plans‖). High loading items in this scale included ―I have
a vivid imagination‖ (.79). Another high loading item was ―I do not have a good
imagination‖ (.71). The reliability for this scale was good (α = .83). Responses were
summed and averaged with a higher score indicating higher degree of intellectual breadth
(M = 3.91; SD = .59, range 2.00 to 5.00).
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Smartness
―Smartness‖ was measured by a brief measure consisting of four items from the
―smart scale‖ (Trapnell, 1994) with 9-point responses ranging from 1 (low) to 9 (high)
(see Appendix O). This scale is included as a proxy for direct measures of intelligence
(i.e., IQ tests) that are quite cumbersome to administer and fatigue participants. The items
in the smartness scale have high face validity, and the reported reliability of this scale
ranges from α = .74 (Paulhus & Harms, 2004) to .88 (Paulhus, Lysy, & Yik, 1998). To
attest to the validity of the scale, Trapnell and Scratchley (1996) reported a moderate
correlation of .33 between smartness scale and IQ test in a college sample. Paulhus et al.
(1998) found that the smartness scale is moderately correlated with social competence (r
= .23, p < .001), two subscales of intellect (for overall intellect, r = .29, p < .001; for
intellectance, r = .24, p < .001; and for school success, r = .25, p < .001). Smartness was
strongly correlated with verbal ability (r = .43, p < .001), problem solving (r = .50, p <
.001), and was positively associated with IQ scores (for 2 different samples, r = .24 and
.25, p < .001). However, there was no significant relationship between smartness and
intellectual efficiency (r = .08, p < .001; Paulhus et al., 1998).
In the present study, an exploratory factor analysis (principal component) was
performed to investigate the dimensionality of the measure in the study. Examination of
scree plot and eigenvalues indicated a single factor structure (eigenvalue = 2.76, 69.00%
var.) with all item loadings above .71. Among the items with highest loadings were ―I am
considered extremely gifted or talented at academic things‖ (.91) and ―I am considered a
very brainy, scholarly person‖ (.88). Reliability of this scale was good (α = .84). The four
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items responses were summed and averaged, with higher scores represent higher degree
of ―smartness‖ (M = 5.76; SD = 1.46, range 1.00 to 9.00).
Argumentativeness
Argumentativeness was measured by a 20-item Likert-type scale with responses
on a five-point scale ranging from 1 (almost never true) to 5 (almost always true) (see
Appendix P). This scale was developed by Infante and Rancer (1982) to assess an
individual‘s level of argumentativeness. The scale is widely used and is reliable (Rancer,
Baukus, & Infante, 1985), with reported α from .88 (Stewart & Roach, 1998) to .91
(Infante & Rancer, 1982) for approach items and α of .86 for avoidance items (Infante &
Rancer, 1982; Stewart & Roach, 1998). Test-retest reliability for the overall scale was .91
(Infante & Rancer, 1982). There is strong evidence of convergent and discriminant
validity of the scale. Infante and Rancer (1982), for example, reported a positive
correlation the argumentativeness scale and an unwillingness-to-communicate scale (r = .35, p < .05 for approach items, and r = .47, p < .05 for avoidance items), communication
apprehension (r = -.45, p < .05 for approach items, and r = .41, p < .05 for avoidance
items), and predisposition toward verbal behavior (r = .32, p < .05 for approach items,
and r = -.38, p < .05 for avoidance items). They also found significant correlations
between argumentativeness and participation in debate (r = .30, p < .05 for approach
items, and r = -.37, p < .05 for avoidance items), and between argumentativeness and
avoiding debate (r = -.39, p < .05 for approach items and r = .35, p < .05 for avoidance
items).
For the present study, exploratory factor analysis (principal component with
varimax rotation) of the argumentativeness scale was performed to investigate the

57
dimensionality. Examination of the scree plot and eigenvalues revealed that a two-factor
structure best fit the data. This two-factor solution is consistent with the structure
reported by Infante and Rancer (1982) and Stewart and Roach (1998) who also identified
two strongly defined factors.
The first factor was labeled ―tendency to approach arguments.‖ This factor
(eigenvalue = 3.42, 24.44% var.) included seven items (after three items with low
loadings were excluded from the analyses) with loadings above .55 on the primary factor
and below .35 on the secondary factor. The items excluded were: ―I have a pleasant, good
feeling when I win a point in an argument‖, ―I do not like to miss the opportunity to
argue a controversial issue‖, and ―I have the ability to do well in an argument.‖ Two
items with the highest loadings on this factor included: ―I feel refreshed and satisfied
after an argument on a controversial issue‖ (.78) and ―I consider an argument an exciting
intellectual challenge‖ (.74). The reliability for this component was good (α = .81). These
seven items were summed and averaged to form a composite score (M = 3.27, SD = 0.67,
range 1.57 to 5.00) with a higher score indicating greater tendency to have arguments.
The second factor was labeled ―tendency to avoid arguments.‖ This factor
(eigenvalue = 3.21, 22.95% var.) included seven items (after three items with low
loadings were excluded) with all item loadings above .48 on the primary factor and below
.34 on the second factor. The excluded items were: ―I enjoy avoiding arguments‖, ―I
prefer being with people who rarely disagree with me‖, and ―I try to avoid getting into
arguments.‖ Items with the highest loadings on this factor included ―When I finish
arguing with someone, I feel nervous and upset‖ (.75) and ―I get an unpleasant feeling
when I realize I am about to get into an argument‖ (.70). Reliability for this component

58
was good (α = .79). All seven items were summed and averaged to form a composite
score (M = 2.82, SD = .68, range 1.00 to 4.86) with a higher score indicating more
tendency to avoid arguments.
Intolerance to Ambiguity
Intolerance to ambiguity was measured by an eight-item Likert-type scale (Martin
& Westie, 1959; See Appendix Q). The scale is moderately reliable with reported α of .68
and .65 (Ralston, Gustafson, Cheung, & Terpstra, 1993). Test-retest reliability for the
overall scale was .86 (Norton, 1975). Previous results provide good evidence of criteriarelated validity of this measure. Intolerance to ambiguity is positively associated with
rigidity of attitudes regarding personal habits (r = .50, p < .05; Norton, 1975) and general
rigidity (r = .44, p < .05; Norton, 1975), and religiosity (r = .48, p < .05; Martin &
Westie, 1959). Norton (1975) found that intolerance to ambiguity is unrelated to the short
measure of dogmatism (r = -.09, p < .05). He reported significant relationship between
this scale and other measures of intolerance to ambiguity (for MAT-50, r = .43, p < .05,
and for Budner‘s intolerance of ambiguity measure (Budner, 1962), r = .52, all p < .05).
For the present study, the five-point responses ranged from 1 (strongly disagree)
to 5 (strongly agree). An exploratory factor analysis (principal component) was
performed to investigate the dimensionality of the measure. Examination of scree plot
and eigenvalues revealed that a single factor structure best fit the data (eigenvalue = 3.10,
51.61% var.), however, two items with low loadings were excluded from the analysis
(―First impressions are very important‖ and ―It doesn‘t take very long to find out if you
can trust a person‖). Six retained items had loadings above .66. Items with the highest
loadings included ―A person is either a 100% American or he isn‘t‖ (.76) and ―There are
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two kinds of women: the pure and the bad‖ (.75). Reliability for the scale was good (α =
.81). All items were summed and averaged to form a composite score (M = 2.31, SD =
.82, range 1.00 to 4.50) with a higher score indicating greater intolerance to ambiguity.
Cognitive Failures
Cognitive failures were measured by a 25-item Likert-type Cognitive Failures
Questionnaire (CFQ) instrument with five-point responses ranging from 1 (never) to 5
(very often) (see Appendix R). This measure was developed by Broadbent et al. (1982) to
assess cognitive complaints such as attention deficit and failures in perception, memory,
and motor function. Responses to items tend to be positively correlated, and the scale is
reasonably stable over long periods of time, with reported α of .91 (Wallace, Kass, &
Stanny, 2002), .90 and .92 (Geller, Roberts, & Gilmore, 1996) and test retest reliability of
.82 over a two month period (Vom Hofe, Mainemarre, & Vannier, 1998). Geller et al.
(1996) reported that the measure of cognitive failures correlated negatively with selfesteem (r = -.30, p < .01), optimism (r = -.27, p < .01), and personal control (r = -.21, p <
.01).
An exploratory factor analysis (principal component with varimax rotation) was
performed to investigate the dimensionality of the measure in the study, and it revealed a
multi-dimensional structure. Further examination of eigenvalues and scree plot indicated
a two-factor solution best fit the data. This result is consistent with the previous structure
reported by Matthews, Coyle, and Craig (1990) who identified two strongly defined
factors for the cognitive failures measure. However, to maintain a two-factor structure,
five items were excluded from the analyses. These items were: ―Do you read something
and find you haven‘t been thinking about it and must read it again,‖ ―Do you find you
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forget why you went from one part of the house to the other,‖ ―Do you fail to notice
signposts on the road,‖ ―Do you fail to hear people speaking to you when you are doing
something else,‖ ―Do you leave important letters unanswered for days?‖
The first factor for cognitive failure scale (eigenvalue = 4.31, 21.51% var.) was
labeled ―general cognitive failures.‖ This factor included 13 items with items loading
above .47 on the principal component and less than .32 on the secondary factor. Among
items with high loadings on the primary factor that were related to forgetfulness were:
―Do you find you forget what you came to the shop to buy?‖ (.67) and ―Do you forget
where you put something like a newspaper?‖ (.59). The reliability for this factor was
good (α = .83). All 13 items were summed and averaged to form a composite score (M =
2.72, SD = .64, range 1.31 to 4.62) with a higher score representing a higher degree of
general cognitive failure.
The second factor (eigenvalue = 2.56, 15.07% var.) was labeled ―failures in
processing people‘s names‖ and included seven items with several of them related to
forgetting people‘s names. The item loadings were above .43 on the primary factor and
less than .26 on the secondary factor. Items with the highest loadings on this factor asked:
―Do you forget people‘s names?‖ (.72) and ―Do you start doing one thing at home and
get distracted into doing something else?‖ (.67). The reliability for this factor was
moderate (α = .72). All the items were summed and averaged to form a composite score
(M = 3.49, SD = .64, range 1.29 to 5.00), with a higher score representing a higher
tendency to forget people‘s names.
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Quickness
Quickness was measured by the10-item Likert-type scale from IPIP. The
quickness scale has a good reliability (α = .84, IPIP; see Appendix S). Powers and
Kaufman (2004), for example, reported the reliability of the quickness scale of α = .83.
To attest to the validity of the scale, they found that quickness is associated with
conscientiousness (r = .30, p < .05), rationality (r = .38, p < .05), ingenuity (r = .60, p <
.05), creativity (r = .70, p < .05), and depth (r = .41, p < .05). The same authors reported
that quickness is associated with GRE scores (for verbal, r = .26, for analytical r = .21,
for quantitative r = .15; all p < .001).
In the present study, item responses ranged from 1 (very inaccurate) to 5 (very
accurate). An exploratory factor analysis (principal component) was performed to
investigate the dimensionality of the measure. Examination of scree plot and eigenvalues
revealed that a single factor structure best fit the data (eigenvalue = 3.63, 45.40% var.).
However, to maintain a single factor structure, two low loading items were deleted (―I try
to avoid complex people‖ and ―I avoid difficult reading material‖, both items reverse
coded). The remaining eight items loaded above .44 on the principal component factor.
Items with the highest loadings included ―I quickly get the idea of things‖ (.83) and ―I
can handle a lot of information‖ (.77). The reliability for this scale was good (α = .81).
Responses were summed and averaged with a higher score indicating a higher level of
quickness (M = 3.82; SD = .57, range 2.00 to 5.00).
Sensation Seeking
Sensation seeking was measured by the eight-item Brief Sensation Seeking Scale
(BSSS) created by Hoyle, Stephenson, Palmgreen, Lorch, and Donohew (2002) and
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based on Form V of Zuckerman‘s (1994) sensation seeking scale (see Appendix T). The
BSSS was used in the study because of the length and format problems associated with
using the 40-item dichotomous scale (see Hoyle et al., 2002). The reliability and validity
of this measure is well established. In first of two studies, Hoyle et al. (2002) reported
reliability of the 8-item scale was .76 (N = 1,263). In the second study, the reliability was
.74 (N = 6,368). Palmgreen, Donohew, Lorch, Hoyle, and Stephenson (2001) and
Banerjee, Greene, Krcmar, Bagdasarov, and Ruginyte (2008) reported α of .78 for BSSS.
Harrington et al. (2003) used the 8-item sensation seeking scale and reported a reliability
(Cronbach‘s α) of .73.
Sensation seeking is positively associated with perception of and experiences with
drugs and alcohol (from r = .81 to r = .93; Hoyle et al., 2002). In particular, in Hoyle et
al.‘s study, sensation seeking was positively associated with the recent use of tobacco (r =
.37, p < .01), alcohol (r = .38, p < .01), marijuana (r = .33, p < .01), and intention to use
marijuana once (r = .34, p < .01) or regularly (r = .49, p < .01). Sensation seeking was
negatively associated with protective factors such as law abidance (r = -.41, p < .01),
absence of depression (r = -.20, p < .01), and quality of home life (r = -.29, p < .01;
Hoyle et al., 2002).
BSSS is a Likert-type scale with five-point responses ranging from 1 (strongly
disagree) to 5 (strongly agree). In the present study, a factor analysis was performed to
investigate the dimensionality of the measure. Examination of scree plot and eigenvalues
revealed that a single factor structure best fit the data (eigenvalue = 3.62, 45.28% var.),
which is consistent with previous reports (Hoyle et al., 2002). All item loadings were
greater than .50. Among the items with the highest loadings were ―I like to do frightening
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things‖ (.80) and ―I would love to have new and exciting experiences even if they are
illegal‖ (.74). Reliability for this scale was good (α = .82). The scores on the scale were
summed and averaged (M = 3.44, SD = .73, range1.25 to 5.00), with higher scores
indicating higher sensation seeking traits.
Self-esteem
Self-esteem was measured by five Likert-type items from Hudson‘s (1982) scale
with well-established psychometric properties (see Appendix U). The scale has good
internal consistency with reported α ranging from .91 to.95 (Hudson, 1982; Huff, 2006)
and good test-retest reliability (r = .92, Hudson, 1982). Huff (2006) reported validity
ranging from .80 to .92, with construct validity ranging from .11 to .56. Abell, Jones, and
Hudson (1984) reported moderate discriminant validity (r = .78).
The present study used five-point responses ranging from 1 (never) to 5 (always).
An exploratory factor analysis (principal component) was performed to investigate the
dimensionality of the measure. Examination of scree plot and eigenvalues indicated a
single factor structure (eigenvalue = 3.43, 68.62% var.), with all item loadings above .74.
Items with the highest loadings included ―I feel that people really like me very much‖
(.87) and ―I think that I make a good impression on others‖ (.87). The reliability for selfesteem scale was good (α = .86). Responses were summed and averaged with a higher
score indicating higher level of self-esteem (M = 3.98; SD = .62, range 1.00 to 5.00).
Education
All the participants in the present study were registered college students, thus, a
year in school variable was used as a proxy of education. Education was measured by a
single item that asked ―What is your class in school?‖ Participants were asked to choose
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among the following possible responses: first year (2.5%), sophomore (31.3%), junior
(41.2%), senior (24.6%), and graduate (.4%).
Analyses
Prior to conducting analyses, data were screened for missing values. There were
very little missing data in this sample, thus missing data were not recoded or imputed.
The overall sample size of valid cases was 244, and listwise deletion application was
used for all analyses.
Analyses included Pearson‘s correlations for all continuous measures. The level
of significance for correlations was set at p < .01 to reduce the possibility of significant
correlations due to chance (Type I error). Cohen (1992) operationally defined indexes of
effect sizes as small (.10), medium (.30), and large (.50). Thus, in the present study the
correlations of .20 or less will be considered small, or weak correlations, .21 to .40 will
be medium size correlations, and .41 and above will be large, or strong correlations. In
order to estimate internal consistency, Cronbach‘s α was calculated for all continuous
composite variables (reported previously).
To form unidimensional measures of all constructs for use in analyses, factor
analyses were performed (and reported previously). Criteria for factor retention was an
eigenvalue greater than 1.0, examination of scree plots, and item loadings of .40 or above
on the first factor (and no greater than .35 on a second factor). If items were deleted, the
factor analysis was rerun to confirm the dimensionality of the new scale. Scales were
modified based on results of these analyses to form the best measure of each construct, as
described previously.
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Before performing analyses, descriptive statistics were run to explore assumptions
for tests. Normality was examined by skewness and kurtosis on composite variables in
the study, and the transformations were not needed.
Power Analysis
A post-hoc t test on correlations was performed to ensure that there was adequate
power to a test to detect ―medium‖ size effects (according to Cohen‘s (1988) effect size
conventions between the two groups), r = .30, with α error probability = .05 for a twotailed test. The test‘s power to detect specified effect was 1-beta = .99, which indicates
that there is less than 1% chance of making a Type II error. Thus, the study has a power
of 99% to yield a significant effect at the .05 level when correlations are .30 or higher.
Overall, the present study has adequate power for interpreting effects. The next chapter
reports results of all analyses conducted to test the validity of the new CCI measure.
Results
A series of analyses was performed to investigate the relationship between the
new measure of cognitive complexity and other measures. Psychometric analyses for all
measures were presented in the method section along with measure descriptions. Next,
the results of the analyses will be presented.
The zero-order correlation matrix for all variables is presented in Table 1.3. Table
1.4 presents the results of correlations between measures of cognitive complexity, by
dimensions, and all other variables measured in the study. The results show that CCI was
positively correlated with RCQ, need for cognition, need to evaluate (tendency to have an
opinion), openness, creativity, intellectual complexity, complexity, intellect, intellectual
breadth, ingenuity, smartness, argumentativeness (tendency to approach arguments),
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quickness, and sensation seeking. Table 1.5 presents overall pattern of associations
between all measures of cognitive complexity and other variables measured in the study.
Convergent Validity
Measures of Cognitive Complexity (CCI, RCQ, and PCI)
To examine the association between the Cognitive Complexity Instrument (CCI)
developed by the author and other measures of cognitive complexity including Role
Category Questionnaire (RCQ) and Paragraph Completion Inventory (PCI) a series of
correlations was performed. The correlations are presented in Table 1.4. The correlation
between CCI and RCQ (r = .21, p < .01, two-tailed) was statistically significant. The
correlation between CCI and PCI was non-significant (however, it was significant at p <
.05 level, r = .14). The correlation between RCQ and PCI was significant (r = .35, p <
.01). Thus, CCI was related to RCQ but not to PCI.
The correlations between each dimension of CCI were performed and, as
expected, the results were statistically significant for all dimensions: for CCI
differentiation and CCI integration r = .40 (p < .01), for CCI differentiation and CCI
abstractness r = .59 (p < .01), and for CCI integration and CCI abstractness r = .41 (p <
.01). However, the correlations were non-significant between different dimensions of
RCQ and CCI (for RCQ differentiation and CCI differentiation, r = .17, p = .03; RCQ
abstractness and CCI abstractness was significant, r = .14, p = .04, RCQ integration and
CCI integration, r = .14, p = .03; all significant at p < .05).
In addition, the relationship between each dimension of CCI and other variables
was tested to examine which dimension‘s scores could serve as an index of cognitive
complexity; this was done to try to resolve a debate in the existing literature on cognitive
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complexity. O‘Keefe and Sypher (1981), for example, found that differentiation scores
obtained from RCQ typically have moderate to high association with abstractness and
integration scores, thus, differentiation could be regarded as a good, overall index of
cognitive complexity (Burleson & Caplan, 1998). Others believe that abstractness is a
theoretically more appropriate index of cognitive complexity (see Delia, Kline, &
Burleson, 1979; O‘Keefe & Delia, 1979). Thus, to answer this question, correlations were
performed between each dimension of CCI and all other variables related to cognitive
complexity measures. The results of the correlations will be reported for each measure
separately.
Cognitive Development
The relationship between CCI and cognitive development was tested through
correlations. The study expected a moderate relationship between the two variables,
however, that relationship was non-significant (r = -.06, p = .37). Correlations between
RCQ and cognitive development (r = .12, significant at p < .05) and between PCI and
cognitive development (r = .11, p = .11) also were non-significant. Thus, for cognitive
development, there was no relationship between this variable and any of the measures of
cognitive complexity. More importantly, the new CCI measure performed similar to
existing measures of cognitive complexity, RCQ and PCI.
To answer the question which dimension of cognitive complexity could
potentially serve as a proxy of overall CCI, correlations between each dimension and
cognitive development were performed. None of the correlations were significant.
Similarly, the correlations were also non-significant for any of the RCQ dimensions.
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Need for Cognition
A moderate size relationship between cognitive complexity and need for
cognition was expected. Correlation analyses were performed separately for need for
cognition and cognitive complexity measures.
First, the correlation analysis between CCI and need for cognition was performed.
Consistent with the prediction, there was a moderate correlation between these two
variables (r = .36, p < .01). Next, correlations were performed between RCQ and PCI and
need for cognition. However, for both RCQ and PCI the correlations were non-significant
(for RCQ, r = .13, p = .06, and for PCI, r = .14, p = .04, significant at p < .05). Thus, CCI
performed differently than RCQ and PCI in relation to need for cognition, demonstrating
a stronger relation with need for cognition.
As expected, correlations between different dimensions of CCI and need for
cognition demonstrated that there is a stronger relationship between abstractness and
need for cognition (r = .37, p < .01) than between differentiation (r = .27, p < .01) or
integration (r = .18, p < .01) and need for cognition. For each of the dimensions of RCQ,
only the correlation between differentiation and need for cognition was significant (r =
.17, p < .01). The results indicate different patterns of dimensions between CCI and RCQ.
Need to Evaluate
The relationship between need to evaluate and cognitive complexity was tested by
correlations separately for each factor: tendency to have an opinion and tendency to
remain neutral. As expected, the CCI and tendency to have an opinion were moderately
positively correlated (r = .22, p < .01). There was no significant correlation between RCQ
and tendency to have an opinion (r = .02, p = .75) as well as between PCI and tendency
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to have an opinion (r = -.01, p = .94). Among the three CCI dimensions, only
differentiation had a significant relationship with tendency to have an opinion (r = .25, p
< .01). None of the RCQ dimensions were associated with tendency to have an opinion.
Thus, only CCI was related to tendency to have an opinion, and it has different pattern of
relationship with tendency to have an opinion than other cognitive complexity measures.
In addition, there was no correlation in the data between tendency to remain
neutral and any of the three measures of cognitive complexity: CCI and tendency to
remain neutral (r = -.06, p = .35), RCQ and tendency to remain neutral (r = .04, p = .50),
or PCI and tendency to remain neutral (r = .02, p = .74). None of the CCI dimensions as
well as none of the RCQ dimensions was associated with tendency to remain neutral. To
conclude, none of the measures of cognitive complexity were related to the tendency to
remain neutral and the measures performed similarly.
Openness
To test if there is an association between cognitive complexity and openness a
correlation analysis was performed. The results were mixed. As predicted, there was a
moderate size relationship between CCI and openness (r = .39, p < .01), however, the
relationship between RCQ and openness (r = .09, p = .17) and between PCI and openness
(r = .11, p = .09) were non-significant. Thus, among all the measures of cognitive
complexity, only CCI was related to openness.
All three dimensions of CCI were significantly correlated with openness. As
predicted, the correlations between CCI abstractness and openness had the strongest
relationship (r = .38, p < .01), followed by differentiation (r = .31, p < .01) and
integration (r = .28, p < .01). None of the RCQ dimensions were correlated to openness.
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Creativity
To test the relationship between cognitive complexity and creativity, correlation
analyses were performed. There was a strong relationship only between CCI and
creativity (r = .47, p < .01). There were no significant relationships between RCQ and
creativity (r = .06, p = .34) or between PCI and creativity (r = .15, p = .02, significant at p
< .05). Thus, among all measures of cognitive complexity, only CCI was related to
creativity, and the pattern of relations was different for CCI and other measures of
cognitive complexity.
All CCI dimensions significantly correlated with creativity. As predicted,
abstractness had a stronger relationship with creativity (r = .46, p < .01), followed by
differentiation (r = .39, p < .01) and then integration (r = .23, p < .01). For RCQ, none of
the dimensions correlated with creativity.
Intellectual Complexity
To test the relationship between cognitive complexity and intellectual complexity
correlations were performed. There was a significant relationship between intellectual
complexity and all three measures of cognitive complexity. There was a strong
relationship between CCI and intellectual complexity (r = .42, p < .01), and moderate
relationships between RCQ and intellectual complexity and (r = .23, p < .01) and
between PCI and intellectual complexity (r = .17, p < .01). Thus, although CCI was more
strongly related to intellectual complexity than RCQ and PCI, overall, for intellectual
complexity, all measures of cognitive complexity performed similarly.
As predicted, among different dimensions of CCI, abstractness had the strongest
relationship with intellectual complexity (r = .43, p < .01). The relationship between CCI
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differentiation and CCI integration and intellectual complexity were smaller but about
equal (r = .29 and .27, respectively, p < .01). For RCQ dimensions, the only significant
relationship was between differentiation and intellectual complexity (r = .25, p < .01). To
conclude, the size of relationship between differentiation and intellectual complexity was
similar between CCI and RCQ, but otherwise the pattern was different.
Complexity
As expected, the correlations between complexity and cognitive complexity
measures demonstrated a strong size relationship between CCI and complexity (r = .44, p
< .01) and a weak relationship between PCI and complexity (r = .18, p < .01). However,
the correlation between RCQ and complexity was non-significant (r = .16, p = .02;
significant at p < .05 level). Thus, for complexity, CCI behaved in a fashion similar to
PCI but not RCQ.
All CCI dimensions significantly correlated with complexity. As expected, the
strongest relationship was between abstractness and complexity (r = .46, p < .01)
followed by differentiation (r = .33, p < .01) and integration (r = .27, p < .01) and
complexity. For each of the dimensions of RCQ, only the correlation between
differentiation and complexity was significant (r = .18, p < .01). For RCQ, the
relationships between abstractness and integration dimensions and complexity were nonsignificant. Thus, the pattern of relations for CCI and PCI and complexity were similar,
but for CCI and RCQ, it was different.
Intellect
The relationship between intellect and cognitive complexity was measured by
correlations. Although there was a moderate relationship between CCI and intellect (r =
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.34, p < .01) and a weak relationship between PCI and intellect (r = .17, p < .01), there
was no significant correlation between RCQ and intellect (r = .11, p = .09). Thus, for
intellect, CCI behaved in a manner similar with PCI but not RCQ.
As expected, for different CCI dimensions, abstractness (r = .33, p < .01) had a
stronger relationship with intellect followed by differentiation (r = .25, p < .01) and
integration (r = .25, p < .01). None of the RCQ dimensions had a significant relationship
with measure of intellect. Thus, for intellect, the results of correlation were mixed, and
while overall CCI performed similar to PCI, it had a different pattern with RCQ.
Intellectual Breadth
The relationships between all three measures of cognitive complexity and
intellectual breadth were significant. There was a strong relationship between CCI and
intellectual breadth (r = .45, p < .01), a moderate relationship between RCQ and
intellectual breadth (r = .24, p < .01) and a weak relationship between PCI and
intellectual breadth (r = .17, p < .01). Thus, for intellectual breadth, CCI was more
strongly related to it than RCQ and PCI but overall, patterns were similar.
All three CCI dimensions were significantly correlated with intellectual breadth.
As predicted, among different dimensions of CCI, abstractness had the strongest
relationship with intellectual breadth (r = .43, p < .01), followed by differentiation (r =
.35, p < .01) and integration (r = .25, p < .01). For RCQ, the only significant relationship
was between differentiation and intellectual breadth (r = .26, p < .01). Thus, the measures
of cognitive complexity performed similarly, but patterns of relationships between
dimensions of RCQ and CCI were different.
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Ingenuity
The correlations between cognitive complexity measures and ingenuity were
mixed. There was a significant relationship between CCI and ingenuity (r = .32, p < .01)
but no significant relationships between RCQ and ingenuity (r = .07, p = .30), and PCI
and ingenuity (r = .13, p = .05, significant at p < .05). Thus, for ingenuity, only CCI was
related to it, and overall patterns of relations for different measures of cognitive
complexity were different.
As predicted, for different dimensions of CCI, once again, abstractness had
slightly stronger relationship with ingenuity (r = .29, p < .01), while the relationship
between ingenuity and differentiation and integration were about equal (r = .26 for
differentiation and r = .23 for integration, p < .01). For RCQ, none of the dimensions
demonstrated any significant relationship with ingenuity. Thus, patterns of relations
between dimensions of CCI and RCQ were different.
Smartness
A correlation was performed to test the relationship between ―smartness‖ and
cognitive complexity. The correlation between CCI and smartness was moderate and
significant (r = .27, p < .01). However, there were no significant correlations between
RCQ and smartness (r = .02, p = .73) and between PCI and ―smartness‖ (r = .14, p = .04,
significant at p < .05 level). Thus, it appears that only CCI is related to smartness, and the
pattern of relationship between RCQ, PCI, and CCI and smartness is different.
Contrary to expectations, the correlations between different dimensions of CCI
and the measure of smartness demonstrated that all three dimensions had about equal size
relationships with smartness: for differentiation and smartness, r = .22, p < .01, for
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abstractness, r = .18, p < .01, and for integration, r = .18, p < .01. None of the RCQ
dimensions had a significant relationship with smartness. Thus, the relationship between
dimensions of CCI and smartness was different from our prediction that abstractness will
have the strongest relationship with smartness.
Argumentativeness
The correlations between each factor of argumentativeness and measures of
cognitive complexity were performed. There was a moderate correlation between CCI
and the first factor, tendency to approach arguments (r = .23, p < .01). There were no
significant relationships between RCQ and tendency to approach arguments (r = -.07, p =
.29) or between PCI and tendency to approach arguments (r = .02, p = .76). Thus, it
appears that the relationship between CCI and tendency to approach arguments has a
different pattern than the relationships between RCQ and PCI and tendency to approach
arguments.
Among the CCI dimensions, differentiation and abstractness had equally
moderate correlations with tendency to approach arguments (r = .25 for abstractness, and
r = .25 for differentiation, p < .01). The relationship between the integration dimension of
CCI and tendency to approach arguments was non-significant (r = .02, p = .79). None of
the RCQ dimensions had a significant correlation with tendency to approach arguments.
Thus, the relationship between tendency to approach arguments and dimensions of CCI
differ from the relationship between tendency to approach arguments and the dimensions
of RCQ.
The second factor, tendency to avoid arguments, did not correlate significantly
with any measure of cognitive complexity. There were no relationships between CCI and
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tendency to avoid arguments (r = -.01, p = .83), between RCQ and tendency to avoid
arguments (r = .01, p = .91), and PCI and tendency to avoid arguments (r = -.04, p = .56).
Thus, CCI performed similarly to the other measures of cognitive complexity.
None of CCI dimensions or any RCQ dimensions had significant correlations
with tendency to avoid arguments. Thus, the relationships between CCI and RCQ
dimensions and tendency to avoid arguments had similar pattern.
Intolerance to Ambiguity
The correlations between intolerance to ambiguity and measures of cognitive
complexity were mixed. Contrary to our prediction, there was no significant inverse
correlation between CCI and intolerance to ambiguity (r = -.05, p = .46). However, as
expected, there was a moderate inverse correlation between RCQ and intolerance to
ambiguity (r = -.21, p < .01) and a weak inverse correlation between PCI and intolerance
to ambiguity (r = -.20, p < .01). Thus, for intolerance to ambiguity, the pattern of relation
for CCI, RCQ and PCI was different.
Although none of CCI dimensions were significantly associated with intolerance
to ambiguity, for RCQ only differentiation was inversely correlated to intolerance to
ambiguity (r = -.21, p < .01; for RCQ abstractness, there was a significant correlation at p
< .05 level, r = -.14). Thus, integration and abstractness dimensions of CCI and RCQ
performed similarly, and only the integration dimension pattern was different.
Cognitive Failures
Correlation analyses were performed for each factor of cognitive failures
separately. Although it was expected to find an inverse correlation between measures of
cognitive complexity and cognitive failure, there were no correlations between the
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variables. First, the relationship between cognitive complexity measures and general
cognitive failures was tested. Correlation between CCI and general cognitive failures was
non-significant (r = .01, p = .84). Correlations between RCQ and general cognitive
failures (r = -.08, p = .22) and between PCI and general cognitive failures (r = -.16, p =
.02, significant at p < .05 level) were also non-significant. Thus, none of the measures of
cognitive complexity were related to general cognitive failures and they performed
similarly.
Next, the correlation coefficients were computed for the measures of cognitive
complexity and failures in processing people‘s names. Correlations between CCI and
failures in processing people‘s names (r = .16, p = .02, significant at p < .05 level),
between RCQ and failures in processing people‘s names (r = .10, p = .12), and between
PCI and failures in processing people‘s names (r = .05, p = .42) were all non-significant.
Thus, none of the measures of cognitive complexity were related to the failures in
processing people‘s names.
Contrary to the expectations, there were no significant relationships between any
of CCI dimensions and either general cognitive failures or failures in processing people‘s
names. Similarly, none of the RCQ dimensions were associated with general cognitive
failures and failures in processing people‘s names. Thus, the CCI performed parallel to
both RCQ and PCI.
Discriminant Validity
Quickness
A correlation was performed to test the relationship between cognitive complexity
and quickness. Contrary to the expectations, the correlation between CCI and quickness

77
was significant (r = .29, p < .01). However, there were no significant correlations
between RCQ and quickness (r = .08, p = .21) and between PCI and openness (r = .10, p
= .12). Thus, among all the measures of cognitive complexity only CCI was related to
quickness, and it performed differently from RCQ and PCI.
For CCI dimensions, the relationship between abstractness and quickness was
slightly stronger (r = .27, p < .01) than for differentiation (r = .21, p < .01) and
integration (r = .17, p < .01). None of the RCQ dimensions had a significant relationship
with quickness.
Sensation Seeking
The correlation between CCI and sensation seeking demonstrated a significant
relation (r = .19, p < .01). However, there were no significant relations between RCQ and
sensation seeking (r = .04, p = .58), or between PCI and sensation seeking (r = -.04, p =
.59). Thus, the CCI performed differently from RCQ and PCI.
Among CCI dimensions, only abstractness correlated significantly with sensation
seeking (r = .18, p < .01). Both CCI differentiation and CCI integration did not correlate
significantly with sensation seeking (r = .16, p = .01 (significant at p < .05), and r = .06, p
= .37, respectively). As predicted, none of the RCQ dimensions had a significant
relationship with sensation seeking. Overall, for sensation seeking, CCI performed
differently from RCQ and PCI.
Self-esteem
As expected, computation of correlations between cognitive complexity and selfesteem demonstrated no significant association between these variables. There were no
significant relationships between CCI and self-esteem (r = .17, p = .02), RCQ and self-
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esteem (r = .07, p = .28), or PCI and self-esteem (r = .16, p = .02). However, for both
CCI and PCI the correlations were significant at p < .05 levels. Consistent with
predictions, self-esteem is not related to cognitive complexity. In addition, none of the
dimensions for CCI and RCQ were significantly correlated to self-esteem at p < .01.
However, correlations for CCI differentiation and CCI integration were significant at p <
.05 (r = .15 for both dimensions). Overall, the CCI performed in parallel to both RCQ
and PCI, and the results establish discriminant validity of the measure.
Education
To test for differences in education, a series of t tests were performed for all
measures of cognitive complexity (CCI, RCQ, and PCI) and cognitive development.
According to Green and Salkind (2003), if the sample size is moderate to large, t tests
will still yield reasonably accurate results even when the assumption of normality is
violated. Therefore, independent sample t tests were conducted because the size of the
sample (first and second year students, n = 82, third and fourth year students, n = 160,
and one graduate student was excluded from the analyses) was moderate. All t tests were
performed at p < .05 levels. The dependent variables for which differences in education
were explored included CCI, RCQ, PCI, and cognitive development.
The t test for education and CCI was non-significant. Levene‘s test for Equality of
variance indicated that variances for first year and sophomores versus junior and senior
students differ significantly from each other at p < .05. There were no differences
between first year and sophomore participants compared to junior and senior participants
on measures of CCI, t(129.84) = -.66, p = .51. Therefore, as expected, 1st and 2nd year
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students did not have significantly different levels of cognitive complexity as measured
by CCI than 3rd and 4th year students.
For education and RCQ, the t test was not significant. Levene‘s test for Equality
of variance indicated that variances for first year and sophomores versus junior and
senior students did not differ significantly from each other at p < .05 (p = .31) thus, the
equality-of-variance assumption was not violated. There were no differences between
first year and sophomore participants as opposed to junior and senior participants on
measures of RCQ, t(240) = -1.20, p = .23. Therefore, 1st and 2nd year students did not
have significantly different levels of cognitive complexity as measured by RCQ than 3 rd
and 4th year students.
Next, the t test was not significant for education and PCI. Levene‘s test for
Equality of variance indicated that variances for first year and sophomores versus junior
and senior students did not differ significantly from each other at p < .05 (p = .75). There
were no differences between first year and sophomore participants as opposed to junior
and senior participants on measures of PCI, t(240) = .04, p = .97. Therefore, 1st and 2nd
year students did not have significantly different levels of cognitive complexity as
measured by PCI than 3rd and 4th year students.
Finally, the t test was not significant for education and cognitive development.
Levene‘s test for Equality of variance indicated that variances for first year and
sophomores versus junior and senior students did not differ significantly from each other
at p < .05 (p = .55). There were no differences between first year and sophomore
participants as opposed to junior and senior participants on measures of cognitive
development, t(230) = 1.09, p = .28. Therefore, 1st and 2nd year students did not have
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significantly different levels of cognitive development than 3rd and 4th year students.
Table 1.5 presents the t test results by education.
Overall, the results for all the t tests by education were non-significant, and, as
expected, junior and senior students did not demonstrate different levels of cognitive
complexity or development as opposed to first year and sophomores.
Discussion
Results from the present study indicate that the newly constructed cognitive
complexity instrument (CCI), although is clearly still a work in progress, has some
potential to measure cognitive complexity with adequate internal consistency. The
reliability of the new instrument was good, with α = .74 above the acceptable level of .70
(Nunnally, 1978).
Although the CCI needs more work to become established as a reliable and valid
measure of cognitive complexity, it demonstrated generally adequate construct (i.e.,
convergent and discriminant) validity. To establish convergent validity, it was expected
that CCI will have significant relationships with other measures of cognitive complexity,
RCQ and PCI, as well as with other related socio-psychological variables: cognitive
development, need for cognition, need to evaluate, openness, creativity, six different
measures of intellect (intellectual complexity, complexity, intellect, intellectual breadth,
ingenuity, and smartness), argumentativeness, intolerance to ambiguity, and cognitive
failures. Results indicated that CCI had significant relationships with 11 measures out of
16: RCQ, need for cognition, need to evaluate (with tendency to have an opinion factor),
creativity, intellectual complexity, complexity, intellect, intellectual breadth, ingenuity,
smartness, and argumentativeness (with tendency to approach arguments). Among CCI
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dimensions, integration was most strongly correlated with other measures of cognitive
complexity, PCI and RCQ. Overall, it could be concluded that CCI demonstrated initial
evidence for convergent validity, which should be further developed in subsequent
studies.
To establish discriminant validity, it was proposed that the relationships between
CCI and quickness, sensation seeking, self-esteem, and education would be nonsignificant. The results were somewhat mixed: CCI had significant relationships with
quickness and sensation seeking, but, as expected, it did not have significant associations
with self-esteem and education. Overall, findings partially support the construct validity
of CCI in that the measure yields somewhat reasonable correlations with other measures
related to cognitive complexity.
It was expected that CCI would tap a similar cognitive complexity concept as
RCQ and PCI. For nearly half of the included variables, CCI performed quite similarly
with RCQ and PCI (e.g., cognitive development, intellectual breadth, self-esteem, and
education). However, in some cases, when CCI, RCQ and PCI were correlated with other
measures to examine their relationships, a different pattern of associations was obtained.
In some instances CCI captured other properties beside cognitive complexity as measured
by RCQ and PCI. One of the possible explanations for the different patterns among the
three measures of CCI is that RCQ and PCI could reflect different aspects of cognitive
complexity than CCI. Given the abstract nature of some of the written responses in RCQ
and PCI, it could be argued that these measures may assess a generally differentiated
cognitive style rather than cognitive complexity in every aspect of life. In addition, it
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could be that CCI taps cognitive complexity as a general personality trait, while RCQ and
PCI tap one‘s capability, or skill-acquired component of cognitive complexity.
The results of the present study could be justifiable in light of research indicating
that majority of people claim they are above average in intelligence (Brown, 1997).
Paulhus et al. (1998) reported that validity of self-reported measures related to
intelligence are lower than for observer ratings (i.e., when the judgment made by spouses,
friends, strangers and acquaintances). The validity of self-report intellect-related
measures for college student samples rarely exceeds .25 (Paulhus et al., 1998). These
findings could provide one explanation for why CCI had a higher number of significant
correlations than other non-self report measures of cognitive complexity. Another
plausible explanation could be extended from attribution theory (Kelley, 1967, 1971).
Specifically, people tend to see themselves as smarter than others, thus, it is not
surprising that means for self-reported measures related to intellect (and cognitive
complexity) tend to be slightly higher than for non-self reported measures.
Quite encouraging results were obtained when testing cognitive complexity as a
function of education (with year in school as a proxy). All three measures demonstrated
similar patterns, and the results were non-significant, indicating that cognitive complexity
in general is not affected by years in school. Previous research supports the present
finding, with reports by Fong et al. (1997) and Schneiner (1979) that for college students,
cognitive complexity is not or only slightly affected by years in school.
Finally, it should be noted that results of the Study 1 indicated that RCQ and PCI
did not perform in exactly the same manner, that is, the two most commonly utilized
measures of cognitive complexity did not perform consistently together. For some of the
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variables (e.g., complexity and intellect), the pattern of associations for RCQ and PCI
was quite distinct. These findings support Burleson and Caplan‘s (1998) contention that
different measures of cognitive complexity might measure different concepts, and in
some cases, they are uncorrelated or weakly correlated to each other.
Overall, although in some cases CCI performed differently from RCQ and PCI,
and captured some additional properties beside cognitive complexity as measured by
RCQ and PCI, it demonstrated adequate fidelity. Study 1 demonstrated that CCI has the
potential to indicate how cognitive complexity could be analyzed and measured, thus, the
extended versions of CCI were used in Studies 2 and 3.
Limitations
The limitations of this study should be taken into account when interpreting the
findings. It is very likely that the cognitive complexity score was affected by the testing
environment. Variables such as time pressure, respondent‘s fatigue and motivation may
affect cognitive complexity scores, although this is true regardless of format. Due to the
length of the survey, it is possible that respondents did not answer all the questions
carefully and thoroughly. To minimize this effect on key variables, the cognitive
complexity measures were early in the survey order. One may still wonder about possible
response fatigue. If fatigue influenced participants‘ responses and they did not
concentrate on the cognitive complexity items, then it is possible that much less cognitive
complexity was seen in their responses than would be seen in a different context. Even if
participants are capable of much more developed responses, it is possible they would not
do it because there was no incentive to take the time to thoughtfully answer. To address
this possible limitation, the participants were told that the survey will take at least 45

84
minutes of their time and were reminded about extra credit for participation. In addition,
for some participants providing written responses could be seen as boring and irritating
tasks. Being tired, careless, and/or in a negative mood could affect their written
responses.
Next, the relation between self-reported cognitive complexity and actual abilities
in this domain needs to be explored further, although the present study provided some
preliminary evidence for associations between them. Finally, homogeneity of the sample
in terms of age and education (only college students participated in the present study)
could affect the results. Because participants had a restricted age and educational range in
this study it was impossible to examine CCI within different age and broader educational
attainment groups. However, addressing this limitation, Schneiner (1979) found stable
cognitive complexity scores across student and non-student samples. Such characteristics
as sex, level in the organizational hierarchy, year in college, and college major were not
found to alter the distributions of cognitive complexity scores (Schneiner, 1979).
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CHAPTER 3
STUDY 2
Rationale
The results of Study 1 suggested that it is possible to measure cognitive
complexity with a self-report measure that has relatively few items. However, several
considerations motivated us to further develop a new measure by expanding the number
of CCI items. First, it was assumed that a longer version of CCI would demonstrate more
adequate internal consistency and more acceptable content validity than the shorter
measure of CCI used in Study 1.
Next, the present study seeks to explore and replicate tri-dimensional factor
structure of the cognitive complexity measure, given the different pattern of association
between CCI dimensions and other variables. Although CCI used in Study 1 had threedimensional structure, the limited three items per each dimension may not have provided
adequate fidelity. Thus, a decision was made to expand the number of items to 10 per
dimension.
Finally, the nine-item version of CCI developed in Study 1 poses a serious
limitation in structural equation modeling context because having only three indicators
(and in the case of integration, only two items) per latent factor can lead to estimation
problems and limited modeling flexibility (Kline, 2004). This concern over the small
number of items also applies to exploratory factor analysis, as it is often recommended
that each common factor should have at least three or four items (Fabrigar, Wegener,
MacCallum, & Strahan, 1999). Overall, the nine-item version of CCI developed in Study
1 could be facing serious limitations in latent variable applications.
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To summarize, the decision to expand the CCI pool of items was made based on
several considerations, including: 1) theoretical concerns, which insured that the domain
of interest is being adequately sampled, 2) practical concerns, that is, time for
administration, and 3) psychometric concerns, or the need to maintain adequate levels of
reliability and validity. Therefore, in Study 2, a new longer and more efficient measure of
cognitive complexity was constructed and validated. As an additional consideration and
to balance the scale, several negatively keyed (or reverse) items were included in the
expanded scale.
Method
After receiving university IRB approval, survey data were collected from a
convenience sample of undergraduate college students enrolled in communication classes
at a large northeastern university.
Participants and Procedure
Participants (N = 142) received minimal extra credit for their participation in the
study. To minimize social desirability bias, anonymity of the survey was stressed before
administration. Participants completed the survey during regular class, after signing an
informed consent form, and received extra credit for their participation. On average, the
survey took less than 15 minutes to complete. After completing the survey, all
participants were debriefed.
Order Effects
To examine possible order effects for the cognitive complexity measures, three
different versions of the survey were developed and administered, with some of the
cognitive complexity and cognitive development tasks presented in different orders. A
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one-way analysis of variance (ANOVA) was conducted to examine the difference
between the versions of the survey, with the order as the independent variable and
cognitive complexity (expanded CCI total score) as the dependent variable. All one-way
ANOVAs were performed at p < .01 levels to protect against Type I error. Levene‘s test
for Equality of variance indicated that variances did not differ significantly from each
other (p = .35). The results of ANOVA revealed no between subjects differences between
the three different survey versions (F(2, 139) = .61, p = .54). Based on this result, all
three orders were combined. Table 2.1 presents the results of one-way ANOVAs for
order effects.
Measurement Instruments
The questionnaire measured participants‘ levels of cognitive complexity and
several psychological/cognitive variables also included in Study 1 (need for cognition,
intolerance to ambiguity, and intellectual breadth). These scales were chosen to further
validate the CCI and to test convergent validity of the CCI. In the following section the
measures assessing the variables pertinent to this study will be described.
Cognitive Complexity Instrument (CCI)
In Study 2, several steps were taken to create and test an expanded version of the
new measure of cognitive complexity. The number of Likert-type items measuring
cognitive complexity was expanded to 30, with five-point response options ranging from
1 (strongly disagree) to 5 (strongly agree) (see Appendix V). A pool of experts
developed an equal number of items (n = 10) for each dimension of cognitive complexity:
differentiation, abstractness, and integration, with about half of the items reverse-coded.
Items for each dimension were chosen based on their face and content validity. This list

88
of items was later reviewed by communication experts to determine item appropriateness.
All the items reflect an underlying theory of what ―cognitive complexity‖ is and
demonstrate good face and content validity (see Table 2.2).
A confirmatory factor analysis (CFA) was performed using AMOS version 17.0
to confirm the construct validity of the measure and its three-dimensional structure
(differentiation, abstractness, and integration). For the present study, conducting a CFA is
more appropriate than an exploratory factor analysis because CFA is theory-driven and
examines how well the model fits the data. It is typically based on a strong theoretical
foundation suggesting a specific model (Stevens, 1996). CFA allows researchers to test
hypotheses about a particular factor structure. In addition, CFA tends to capitalize less on
chance than exploratory factor analysis (Stevens, 1996; Thompson & Borrello, 1992).
Parallel to Study 1, three separate variables were retained to test the relationship between
different dimensions of cognitive complexity: differentiation, abstractness, and
integration. Table 2.2 lists all the items in each dimension. The results of CFA are
reported next.
Differentiation. For differentiation, three items were excluded based on
modification indices (―I am not interested in learning how things work,‖ ―There is no
evidence that small things may make all the difference,‖ and ―I like when people include
lots of details in describing an event‖). The remaining seven items demonstrated good fit
with a CFI = .97, RMSEA = .05, Chi-square = 18.88 at p = .17, and df = 14. These seven
items were summed and averaged to form a composite CCI differentiation dimension
score with a higher score indicating higher level of differentiation (M = 3.57, SD = .50,
range 2.29 to 4.86). Reliability for this dimension was low (Cronbach‘s α = .59).
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Abstractness. For abstractness, eight items demonstrated good fit with a CFI
greater than .90 (CFI = .95), RMSEA = .06, Chi square = 30.17 at p = .07 and df = 20. To
achieve a fit, two items were excluded (―I like to learn about new things even if they
seem complicated,‖ and ―I generally avoid reading material difficult to understand‖). One
additional item with the lowest loading (―I tend to think what may lead a person to
behave in a certain way‖) was deleted to retain an equal number of items per cognitive
complexity dimension. Responses to seven items retained after were summed and
averaged to form a composite CCI abstractness score with a higher score indicating
higher level of abstractness (M = 3.64, SD = .54, range 2.29 to 4.86). Reliability for this
dimension was low (Cronbach‘s α = .60).
Integration. For integration, three items were deleted to achieve a good fit (―I do
not typically speculate about things,‖ ―I do not like to spend time thinking about
consequences,‖ and ―There is little value in thinking about how one thing may lead to
another‖). The remaining seven items demonstrated a good fit with CFI = .96, RMSEA =
.07, Chi-square = 22.79 at p = .06 and df = 14. Responses to the seven items retained after
the CFA were summed and averaged to form a composite CCI integration score with a
higher score indicating higher levels of abstractness (M = 4.01, SD = .50, range 2.71 to
5.00). Reliability for this dimension was moderate (Cronbach‘s α = .76).
Overall, results of the CFA provided additional evidence confirming the factor
structure that underlie the data, and items loaded as predicted on the expected factors. In
Study 3, a second-order CFA was conducted to confirm the three-dimensional structure
of the CCI (results are described later). Reliability overall for the remaining 21 items was
good (Cronbach‘s α = .87). These 21 items were summed and averaged to form a
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composite scale, ranging from 1 to 5 with a higher score indicating higher cognitive
complexity (M = 3.71, SD = .49, range 2.29 to 4.90).
Intolerance to Ambiguity
Intolerance to ambiguity was measured by the same measure as in Study 1
(Martin & Westie, 1959; see Appendix Q). For the present study, the five-point responses
ranged from 1 (strongly disagree) to 5 (strongly agree). An exploratory factor analysis
(principal component) was performed to investigate the dimensionality of the measure in
the study. Examination of scree plot and eigenvalues revealed that a single factor
structure best fit the data (eigenvalue = 3.02, 50.29% var.), which was consistent with
Study 1. Similar to the results in Study 1, two items with low loadings were excluded
from the analysis (―First impressions are very important‖ and ―It doesn‘t take very long
to find out if you can trust a person‖). All retained items had a loading above .57. Items
with the highest loading included ―There are two kinds of women: the pure and the bad‖
(.84) and ―You can classify almost all people as either honest or crooked‖ (.82).
Reliability for the scale was good (α = .79). All items were summed and averaged to form
a composite score (M = 2.20, SD = .76, range 1.00 to 4.50) with a higher score indicating
higher levels of intolerance to ambiguity.
Intellectual Breadth
Intellectual breadth was measured by the same instrument as in Study 1 (Goldberg
et al., 2006; see Appendix M). An exploratory factor analysis (principal component) was
performed to investigate the dimensionality of the measure in the study. Consistent with
results for Study 1, examination of scree plot and eigenvalues revealed that a single factor
structure best fit the data (eigenvalue = 4.49, 49.83% var.). However, to maintain a single
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factor structure one item with low loading was excluded (―I think I do not like concerts‖).
The remaining items had a loading above .53. Items with the highest loading included ―I
think that I love to learn new things‖ (.80) and a reverse-coded item ―I think that I avoid
difficult reading material‖ (.80). The reliability for this scale was good (α = .86).
Responses were summed and averaged with a higher score indicating a higher degree of
intellectual breadth (M = 3.61; SD = .74, range 1.78 to 5.00).
Need for Cognition
Need for cognition was measured by the same measure as in Study 1 (Cacioppo et
al., 1984), with one half of the items reverse-coded (see Appendix F). An exploratory
factor analysis (principal component) was performed to investigate the dimensionality of
the measure in the study. Similarly to Study 1 results, examination of scree plot and
eigenvalues revealed a one-factor structure best fit the data (eigenvalue = 7.36, 45.98%
var.). However, to maintain a single factor structure, two items with low loadings were
excluded (―I usually end up deliberating about issues even when do not affect me
personally‖, and a reverse-coded item ―I feel relief rather than satisfaction after
completing a task that required a lot of mental efforts‖). All other item loadings were
above .55. Two items with the highest loadings included ―Thinking is not my idea of fun‖
(reverse coded item, .77), and ―I like to have responsibility of handling a situation that
requires a lot of thinking‖ (.70). Reliability for this scale was very high: α = .92. All 16
items were summed and averaged to form a composite score (M = 5.57, SD = 1.32, range
2.06 to 8.94) with a higher score representing a higher need for cognition.
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Analyses
Prior to conducting analyses, data were screened for missing values. There were
very little missing data in this sample, thus missing data were not recoded or imputed.
The overall sample size of valid cases was 142, and listwise deletion application was
used for all analyses.
Analyses included Pearson‘s correlations for all continuous measures. The level
of significance for correlations was set at p < .01 to reduce the possibility of significant
correlations due to chance (Type I error). In order to estimate internal consistency,
Cronbach‘s α were calculated for all continuous composite variables (reported
previously). To form unidimensional measures of all constructs for use in analyses, factor
analyses were performed (and reported previously). Criteria for factor retention were an
eigenvalue greater than 1.0, examination of scree plots, and item loadings of .50 or
above. If items were deleted, the factor analysis was rerun to confirm the dimensionality
of the new scale. Scales were modified based on results of these analyses to form the best
measure of each construct, as described previously. Before performing analyses,
descriptive statistics were run to explore the reasonableness of assumptions for tests, and
no transformations were needed.
Power Analysis
A post-hoc t test on correlations was performed to ensure that there was adequate
test power to detect a ―medium‖ size effect, r = .30 (according to Cohen‘s (1988) effect
size conventions between the groups), with alpha error probability = .05 for a two-tailed
test. The test‘s power to detect specified effect was: 1-beta = .98 which indicates that
there is less than 2% chance of making a Type II error. Thus, the study has power of 98%
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to yield a significant effect at the .05 level when correlations are .30 or higher. Overall,
the present study has adequate power. Next, results of all analyses conducted to test the
validity of the new measure will be reported.
Results
Correlations were performed to examine the relationships between all variables
with the level of significance set at p < .01 to protect against Type I error (a zero order
correlation matrix for all variables in Study 2 is presented in Table 2.2). The results are
reported next, organized by CCI dimensions.
Cognitive Complexity
Correlations between overall CCI and all other variables used in the Study 2 were
performed. In addition, correlations between each dimension of CCI and other variables
were performed to test which dimension could serve as a better proxy of cognitive
complexity. It was expected that abstractness would correlate higher with other variables
related to cognitive complexity measures. Finally, correlations between each dimension
of CCI were performed to test if they correlate with each other at low to moderately
positive levels (Streufert & Streufert, 1978, p.122). As expected, the results were similar
to the results in Study 1: all the correlations among CCI dimensions were statistically
significant: for CCI differentiation and CCI integration r = .47 (p < .01), for CCI
differentiation and CCI abstractness r = .30 (p < .01), and for CCI integration and CCI
abstractness r = .53 (p < .01).
Intolerance to Ambiguity
Correlations between cognitive complexity and intolerance to ambiguity
demonstrated no significant association between these variables. There was no significant
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relationship between overall CCI and intolerance to ambiguity (r = -.15, p = .07). In
addition, none of the dimensions for CCI were significantly correlated intolerance to
ambiguity at p < .01. (r = -.01, p = .93 for differentiation, r = -.09, p = .27 for
abstractness, and r = -.15, p = .08 for integration). Thus, the expanded CCI performed in
parallel to a shorter version of CCI in Study 1.
Intellectual Breadth
The relationships between CCI and intellectual breadth were significant. There
was a strong association between overall CCI and intellectual breadth (r = .71, p < .01).
All three CCI dimensions were significantly correlated with intellectual breadth. Contrary
to the prediction, among different dimensions of CCI, differentiation (r = .59, p < .01)
had a stronger relationship with intellectual breadth than abstractness (r = .53, p < .01), or
integration (r = .51, p < .01). Thus, for intellectual breadth and expanded CCI, the
patterns of association were similar to those of Study 1.
Need for Cognition
Results of correlations between need for cognition and overall CCI demonstrate
that need for cognition is strongly related to CCI (r = .74, p < .01). This result adds to
convergent validity of the expanded CCI measure. Among CCI dimensions, as expected,
abstractness (r = .63, p < .01) correlates higher with the need for cognition than other two
dimensions of cognitive complexity, with r = .52 (p < .01) for integration and r = .45 (p <
.01) for differentiation. Thus, the expanded CCI performed similarly to CCI in Study 1 in
relation to need for cognition.
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Summary of Results
Based on the results of Studies 1 and 2, the expanded version of the measure of
cognitive complexity, CCI, was utilized in a further study of message effects. The
expanded measure was developed and tested in Study 2, and it included 21 items (after
excluding low loading items) with seven items for each dimension of cognitive
complexity. The CCI demonstrated adequate psychometrics, including good reliability
and convergent validity. In both Studies 1 and 2, the CCI showed a very similar pattern of
content coverage. The broad conclusion drawn from Studies 1 and 2 is that researchers
who opt to measure cognitive complexity of participants can do that with a relatively easy
to administer and adequately reliable measure, the CCI (the expanded version). Thus, to
measure cognitive complexity of the participants, the 21-item CCI scale was utilized in
the Study 3.
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CHAPTER 4
STUDY 3
The first two studies established psychometric properties of the newly constructed
measure of cognitive complexity, the CCI. The principal objective of the Study 3 is to
examine the role of cognitive complexity in persuasive information processing and,
subsequently, its contribution to attitude change. Study 3 is an experimental study
designed to investigate the relationship between cognitive complexity and changes in
attitudes and behaviors (in relation to alcohol use and sleeping habits). To test the role of
cognitive complexity in message processing, two different topics were selected.
Participants were presented with messages about lack of sleep and alcohol consumption
among college students. The topic choice was justified because both topics are familiar
and relevant to college students. Each of these behaviors (excessive alcohol consumption
and lack of sleep) can lead to negative health consequences. At the same time, college
students might have different levels of personal involvement in each of the topics. Prior
to and after presenting these messages, participants‘ attitudes and behavioral intentions
toward each issue were measured. Although the present study relied on participants‘ selfreport of alcohol consumption and hours slept, substantial empirical research suggest that
anonymous self-reports by adolescents about risk behaviors typically can yield valid and
reliable results (Dowdall & Wechsler, 2002).
In the present study, hypotheses and research questions were generated based on
message-processing frameworks, specifically, social judgment theory (Sherif & Hovland,
1961) and transportation theory (Green & Brock, 2000). Next, a brief review of two
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topics chosen for the present study (alcohol consumption and sleep) will be presented,
followed by an introduction of the message-processing framework.
Cognitive Complexity and Alcohol Consumption
Use of alcohol has become a normative part of adolescents‘ lives (Gatins &
White, 2006). Specifically, adolescents 18-21 years old comprise the group of heaviest
alcohol consumption of drinkers in the United States (Chen & Kandel, 1995). Excessive
alcohol consumption is one of the leading health concerns for colleges and universities,
with reports that 70% to 95% of students attending large U.S. universities consume
alcohol (e.g., Johnston, O‘Malley & Bachman, 1996; Wechsler, Austin, & DeJong,
1996). College students report consumption of an average of 5.26 drinks per week for
first year students to 6.79 drinks for seniors (Core Institute, 2007).
For many students, drinking on campus is an extension of behavior initiated in
high school (Voelker, 2004). According to a survey conducted by Core Institute (2007),
33.3% of first year, 32.6% of sophomores, 29.0% of juniors, and 25.7% of senior college
students are heavy drinkers (those who had 5 or more drinks in one sitting at least once
during the two weeks prior). These statistics are consistent with reports that
approximately 70% to 80% of college students consume alcohol, and about half of these
drinkers are heavy and/or frequent drinkers (O‘Malley & Johnston, 2002).
Among potential negative consequences of alcohol consumption by college
students are primary effects such as memory loss, drunk driving, death, in addition to
secondary effects such as unwanted sexual advances, being late to classes, and sleep loss
(Campo et al., 2003). Many experts believe that excessive drinking can cause mental
health problems including depression (Cheers, 2006). In addition, people with alcohol
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problems are more likely to face relationship difficulties or physical injury (Alcohol and
Mental Health, 2008).
There is a great deal of research devoted to prevention campaigns, PSAs, and
messages on alcohol abuse (e.g., Austin & Chen, 2003; Lederman, Stewart, & Russ,
2007; Smith, Atkin, & Roznowski, 2006). Despite widespread efforts to reduce alcohol
consumption among students including interventions and campaigns emphasizing the
negative consequences of heavy and frequent alcohol consumption, 75.6% of college
student believe that alcohol enhances social activity, 62.3% believe that alcohol allows
people have more fun, and 53.9% believe that it facilitates sexual opportunities (Core
Institute, 2007). These data indicate that not all social norms campaigns are effective and
that different approaches should be utilized.
The above findings signal a need to continue to explore factors affecting college
students‘ decision to consume alcohol. Although many studies examine the relationship
between alcohol use and various psychological and environmental variables, to date, only
one study has assessed the potential role of a related variable, cognitive complexity, in
promoting alcohol consumption. Heinz, Veilleux, and Kassel (2009) examined the
relationship between cognitive structures, specifically dysfunctional attitudes (beliefs that
involve external contingencies for one's self-worth, such as, for example, a need to be
perfect in order to gain acceptance from others) and automatic negative thoughts,
depressive symptoms, and problem-related drinking. They found strong associations
between dysfunctional attitudes and problem drinking behavior. These findings highlight
the potential importance of cognitive structures, and in particular, cognitive complexity,
in the decision making process to consume excessive amounts of alcohol. Overall,

99
alcohol consumption provides a good context for study of relationship among several
variables, including behavior, message processing, and vested interest.
Cognitive Complexity and Sleep Deprivation
There is a trend in America to sleep less hours than recommended levels (Holden,
1993). According to the National Sleep Foundation‘s ―Sleep in America‖ annual poll
(Sleep in America, 2008), inadequate sleep contributes to many problems, among them
anger, stress, obesity, problems at work, depression, and various accidents. Among the
Sleep in America (Sleep in America, 2008) poll respondents, 29% fell asleep or became
very sleepy at work in the past month, and 36% have fallen asleep or nodded off while
driving in the past year. Although the National Sleep Foundation reports that an average
teenager needs between 8 1/2 and 9 1/4 hours of sleep each night, only 15% of teenagers
actually get this amount of sleep (Hudson, 2008). More than half of the adolescents report
feeling too tired or sleepy during the day, with 45% reporting to sleep less than eight
hours on school nights (Sleep in America, 2006).
Lack of sleep is an especially common among college students, who often
voluntarily deprive themselves of some sleep on weekdays. College students are
notorious for sacrificing sleep to both study and party (Forquer, Camden, Gabriau, &
Johnson, 2008). As a result of such behavior, college students appear to be among the
most sleep-deprived groups in America (Pilcher & Walters, 1997). In 2000, about 40% of
adults reported sleep problems, however, this number was significantly higher for college
students: about 71% of college students reported sleep complaints (Voelker, 2004), with
more than 30% reporting chronic severe sleep difficulties (Brown, Buboltz, & Soper,
2001).
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Lack of sleep, similar to excessive alcohol consumption, contributes to physical,
emotional, social, and academic problems (Brown, Buboltz, & Soper, 2006) such as
feelings of tension, anger, fatigue, concentration and memory loss, and lower life
satisfaction (Pilcher, Ginter, & Sadowsky, 1997). Sleep deprivation has a significant
effect on mood and general feelings of well-being. Johnson and MacLeod (1973) for
example, found that sleep deprived subjects were less happy, less friendly, and
increasingly irritable. In addition, research shows that there is a positive link between
lack of sleep and depression (Voelker, 2004). Carney and Waters (2006) found a link
between sleep related problems and cognitive arousal (e.g., increased worries and
anxiety). Dawson and Reid (1997) found that lack of sleep affects performance in a
fashion similar to consumption of alcohol, and sustained wakefulness of 24 hours results
in a decline in cognitive psychomotor performance equivalent to that found at a blood
alcohol concentration of 0.10%. For college students, lack of sleep contributes to
increased feelings of sleepiness during the day, thus decreasing the ability to pay
attention in class and also negatively affects the ability to perform on exams (Pilcher &
Walters, 1997). Despite the serious negative consequences of lack of sleep, far fewer
public health initiatives are addressing this issue compared to alcohol and drug-related
PSAs and campaigns. As a result, there is a very limited impact on knowledge and public
health behaviors regarding lack of sleep.
Topic Summary
In the present study, two topics varying in degree of message/campaign
familiarity for students were chosen: sleep deprivation and alcohol consumption. The
decision to test cognitive complexity and message processing in relation to two different
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topics was made due to several reasons. Previously, Petty, Cacioppo, and Goldman
(1981) found that individuals were willing to exert cognitive effort only when the
personal consequences of an issue are high. Given that the level of personal relevance
presented in a message may affect an individual's cognitive processing of the message
and will affect the persuasive outcome of a message (Massi Lindsey & Ah Yun, 2003), it
is possible that the choice of topic may affect the persuasive outcome of various
messages. Because personal relevance is issue-specific, a person might be highly
involved in one issue but not another. As a result, to avoid this possible limitation, two
different topics were chosen. Next, a wealth of data for both alcohol consumption and
lack of sleep points to a reliable association between these risk behaviors and negative
health consequences for those engaged in these behaviors (as well as for those around
them), both short and long term. However, despite the similar negative effect of alcohol
consumption and lack of sleep, there are some differences between these two health risk
behaviors.
First, although sleep deprivation can have similar hazardous effects as being
drunk, negative consequences of lack of sleep are typically less well-known and are taken
less seriously than those of alcohol consumption. Consumption of alcohol and negative
consequences of excessive drinking are very familiar and involving topics for most
college students (Godbold & Pfau, 2000). Most students have a wealth of information
about college drinking (Lederman et al., 2007). In contrast, although ―all-nighters‖ are
considered to be a part of the college life and many students experience lack of sleep
first-hand, students are generally lacking knowledge or misinformed about negative
consequences of this unhealthy behavior (Brown et al., 2006). There are also fewer health

102
campaigns and PSAs dedicated to sleep deprivation. As a result, many students do not
realize that lack of sleep may be a contributing factor to many health and psychological
problems, including poor academic performance (Pilcher & Walters, 1997). For example,
when Pilcher and Walters (1997) tested the cognitive performance of college students
following sleep deprivation, they found that sleep deprived students performed
significantly worse on cognitive tasks than non-deprived participants. However, sleep
deprived participants rated their concentration, effort, and estimated performance
significantly higher than non-deprived participants. The researchers concluded that
college students were not aware of the extent to which sleep deprivation negatively
affected their ability to complete cognitive tasks. These results could also indicate higher
optimistic bias among sleep-deprived participants. Based on these findings, it could be
expected that participants will have less knowledge about negative consequences of sleep
deprivation. Because in the present study personal involvement (the discussion of
personal involvement is elaborated later) was used as a proxy for knowledge about a
topic, the following hypothesis was proposed:
H1: Participants will report more personal involvement (self and others) with
negative consequences of alcohol consumption than with lack of sleep.
Although alcohol consumption has direct implications for health (such as falling,
poisoning, or driving injuries), health effects of sleep deprivation are less immediate. In
their review of sleep deprivation literature, Naitoh, Tamsin, Kelly, and Englund (1990)
found that sleep deprivation did not directly cause acute sickness, although it was
possible that it contributed indirectly when combined with stressful environments or
biological weakness. Overall, although both topics are familiar to college students and
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have similar health effects (direct and indirect), there are enough differences between
these topics to provide variability.
To examine the mechanism of message processing in two various contexts
(alcohol and sleep), social judgment theory (SJT, Sherif & Hovland, 1961) was
employed. SJT offers insights into how attitudinal and behavioral changes might occur
when a recipient processes a message. Next, elements of social judgment theory will be
reviewed, specifically in relation to cognitive complexity and message processing.
Social Judgment Theory
In the present study, social judgment theory (SJT; Sherif & Hovland, 1961) was
used to provide a theoretical framework for examining the relationship between cognitive
complexity and message processing. SJT provides the context for understanding human
decision processes from a cognitive perspective and explains why two receivers can listen
to the same persuasive message and react differently to it based on their evaluation of the
message. At the basis of this theory is a premise that an attitude toward an issue can be
thought of as a range of attitudes rather than simply a single point along a continuum. As
Sherif, Sherif, and Nebergall (1965) describe, ―an individual‘s stand toward other people,
groups or social issues is not adequately reflected by a single alternative or position
among those available‖ (p. 3).
As its name suggests, SJT is a model of judgment, according to which the
audience evaluates, interprets, or ―judges‖ a message. Specifically, a listener judges how
much the message agrees or disagrees with his or her own attitude. Typically, a person‘s
stance on an issue encompasses a range of positions that would be acceptable or
unacceptable. SJT holds that people‘s ―judgments‖ depend greatly on what is referred to
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as their ―attitudinal anchors‖, or the position on a particular issue that a person holds at
the moment of persuasion or message exposure (Sherif et al., 1965). Thus, an
individual‘s attitudinal anchor influences how he/she evaluates a persuasive message. In
addition, the theory posits that people have an attitudinal continuum consisting of three
different categories of latitudes: latitude of acceptance (the range of positions a person
finds acceptable), latitude of rejection (the range of unacceptable positions), and latitude
of non-commitment (the range of positions that a person has no real opinion or feels
neutral about). These latitudes affect how a message will be judged and the likelihood of
attitudinal change (Park et al., 2007).
Social judgment theory posits that there are two steps involved in a persuasion
process. When people receive a message, they automatically evaluate its position by
comparing it to their own, and then recipients adjust their position toward or away from
the message. If the message advocated is close to the attitudinal anchor, it falls into
latitude of acceptance, and the position being advocated is positively evaluated and
assimilated. Then, there is likelihood that a persuasion attempt will be successful. If,
however, the message is too far from the recipient‘s attitudinal anchor, then it is
negatively evaluated, contrasting occurs, the message falls into latitude of rejection and
the persuasion attempt will most likely fail. Messages that fall into latitude of noncommitment are most persuasive because they are assumed not to be subject to
assimilation or contrast effects (Siero & Jan Doosje, 1993). Therefore, to ensure that
there will be attitudinal change and to avoid message rejection, it is important to structure
a message in such a way that it will be not too far away from the receiver‘s attitudinal

105
anchor. As a result, in the present study, an extra caution was taken so that messages
would not have unintended effects and ―backfire.‖
Attitudes, SJT, and Cognitive Complexity
In the present study, consistent with SJT, attitudes are defined as ―the stands the
individual upholds and cherishes about objects, issues, persons, groups, or institutions‖
(Sherif et al., 1965, p. 4), or, more specifically, a person‘s positive or negative evaluation
of performing a focal behavior (e.g., lack of sleep or alcohol consumption). Wicker‘s
(1969) meta-analytic review of 42 studies found that attitudes are very slightly related or
unrelated at all to behaviors, concluding that attitudes are not directly related to the
behaviors. One approach to understand under which circumstances attitudes predict the
behaviors is to test variables that might mediate the relationship between attitudes and
behaviors. One such variable that mediates the relationship between attitudes and
behaviors is behavioral intention, which reflects a person‘s motivation and desire to
perform a certain behavior (Fishbein & Ajzen, 1975). Behavioral intention is an
important predictor of a behavior, with studies reporting mean correlations between
behavioral intentions and behaviors from r = .44 to .53 (e.g., Hale, Householder, &
Greene, 2002). Thus, a measure of behavioral intention was included in this study.
To better understand people‘s attitudes and perceptions toward a particular issue,
one must study how these attitudes/perceptions are formed or influenced. To that effect,
one of the possible predicting variables, cognitive complexity, will be examined in the
present study. The review of literature on cognitive complexity suggests that individuals
with higher cognitive complexity are more likely to interpret events from different
perspectives and with more tolerance. In contrast, holding a single viewpoint on an issue
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could be associated with lower cognitive complexity and the extremity of attitudes. For
example, Schroder et al. (1967) observed that those who did not fully integrate given
information in their strategic decisions were more likely to retaliate to enemy moves in a
simulated war game. Burleson and Caplan (1998) suggested that more cognitively
complex individuals tend to perceive more accurately others‘ emotional states and tend to
make more sophisticated inferences. Furthermore, people with higher cognitive
complexity are more likely to make more accurate judgments about affective and
intentional states of others (Burleson & Caplan, 1998). Shepherd and Trank (1992) found
that cognitively more complex students demonstrated more varied evaluations of teachers
than those with lower levels of cognitive complexity. In one of the earliest studies on
cognitive complexity, Scott (1962) reported that more cognitively complex people are
more likely to demonstrate cognitive flexibility, while less cognitively complex people
are more likely to demonstrate cognitive rigidity. Similarly, O‘Keefe and Brady (1980)
reported that people with lower levels of cognitive complexity were exhibiting more
attitude polarization than those with higher levels of cognitive complexity, and Nidorf
and Argabrite (1970) found that cognitively more complex people were less likely to
make more extreme, or polarized, judgments. Overall, it appears that higher cognitive
complexity could be associated with more situational sensitivity, and low complexity
could be associated with more severe judgment and extremity of attitudes and opinions.
This leads to the following hypothesis:
H2: Those scoring higher on cognitive complexity scale will exhibit a greater
range of opinions toward an issue (drinking and sleep) than those scoring lower
on that scale.
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To summarize previous findings, less cognitively complex people could be more
easily persuaded by new information, even if this information is inconsistent with their
previous opinions and beliefs. In other words, less cognitive complex people are more
likely to process information heuristically (for more about heuristic-systematic model,
HSM, see Chaiken, 1980; Chaiken, 1987). Such people are also more likely to express
more extreme attitudes. Despite the fact that individuals with higher levels of cognitive
complexity are more likely to perceive the intent of persuasive messages (Plank &
Minton, 1995) and typically hold a broader range of attitudes and views of the world,
they are more resistant to persuasive attempts. Such resistance to persuasive attempts
could be attributed to the fact that cognitively complex people better understand and
weigh the arguments (Plank & Minton, 1995). Thus, the following hypothesis was
proposed:
H3: There will be less attitudinal change demonstrated after reading messages
(about excessive alcohol consumption or lack of sleep) by people with higher
cognitive complexity than by those with lower cognitive complexity.
Next, a brief review of cognitive complexity and social judgment theory in relation to
personal involvement will be presented.
SJT, Cognitive Complexity, and Personal Involvement
Social judgment theory holds that the width of latitudes of rejection, acceptance
and non-commitment may vary across topics or across individuals. One of the most
salient factors affecting the width of the latitudes is personal involvement, an important
cognitive moderator affecting attitude change (Kyle, Absher, & Graefe, 2003).
Involvement (also called ego-involvement) is an integral component of social judgment
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theory and typically is defined as ―the arousal, singly or in combination, of the
individuals‘ commitments or stands in the context of appropriate situations‖ (Sherif et al,
1965, p. 65). In other words, involvement is the degree to which someone feels an issue is
important (Thomsen, Borgida, & Lavine, 1995). The more important the issue is for an
individual, the higher the ego-involvement of the individual with the respect to the issue
under the consideration. A person‘s involvement in the topic of the persuasive message
has long been recognized as one of the primary factors influencing message processing
and determining the route of persuasion (e.g., Petty & Cacioppo, 1979; Petty et al., 1981).
Personal involvement has been found to influence persuasion by affecting the
motivation to process a message: individuals are more motivated to process information
that is personally relevant to them and less motivated to process information that is not
personally relevant (Petty & Cacioppo, 1979). For example, Wang and Calder (2006)
found that when participants are highly involved with a product, they are more likely to
pay attention to it and process a message more consciously. Braverman (2008) found a
main effect for personal involvement and message processing; that is, message
effectiveness depends on the level of personal involvement. In fact, from the social
judgment theory perspective, the more involved a person is with a topic, the more
resistant he/she will be to an attitude change (Sherif et al., 1965). Highly involved with an
issue individuals typically possess smaller latitudes of acceptance and noncommitment
and wider latitudes of rejection (Park, Levine, Kingsley Westerman, Orfgen, & Foregger,
2007). In general, involvement inhibits persuasion, and those highly involved with an
issue will be intolerant of opposing viewpoints on the issue and will reject persuasion
attempts. Thus, the attitude change will be most difficult to achieve for those who are
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personally involved with an issue. When the message advocates a position opposite one
in which an individual is involved, then the persuasion will be more difficult to achieve
for those higher involved in the issue. To test that, the following hypothesis was
proposed:
H4: Those reporting more personal involvement (self and others‘ experiences) in
the issue will demonstrate less attitudinal and behavioral changes generated by a
message.
Shulman (2008), in her study of political involvement and integrative complexity
proposed that involvement is a collaborative function of both environmental and
cognitive factors that manifest themselves in the intensity of one‘s attitudes, beliefs,
and/or behaviors. Cho and Boster (2005) found that there is a positive association
between value-relevant involvement (also known as ego-involvement) and attitude
extremity. Drawing on these findings, it seems plausible to propose that there should be
some association between cognitive complexity and personal involvement. By
understanding the relationships between the two, more accurate predictions could be
made about message processing. Thus, the following question was asked:
RQ1: Is there a positive association between personal involvement (self and
others‘ experiences) and cognitive complexity?
Because cognitive complexity reveals how a person processes stimuli (Goldstein
& Blackman, 1978), and refers to the way a person organizes the environment around, it
is logical to suggest that cognitive complexity might have some impact on message
processing. To explore how differences in cognitive complexity are related to message
processing, it is important to review one key variable affecting message processing, i.e.,
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evidence type. Next, to examine the relationship between message processing and
cognitive complexity, a brief review of message evidence types will be presented.
Message Processing and Cognitive Complexity
Human exposure to information relies on cognitive processes of individuals (e.g.,
Cacioppo et al., 1996; Harrington et al., 2003; Palmgreen, 1984). Humans are not passive
recipients of information but rather are active participants in structuring this input. In
other words, cognitive needs of individuals influence their information processing (e.g.,
Harrington et al., 2003) by selecting or excluding, assimilating or distorting, accepting or
rejecting, and retaining or discarding certain information. Knowledge of these cognitive
processes implies that predictions can be made about the way people process messages
and also may suggest opportunities for using these systematic tendencies for more
effective message design. Thus, from communication experts‘ points of view, the active
nature of human information processing offers an opportunity for more effective
utilization of resources available for message design.
Over the past several decades, communication research focusing on message
processing and effects has been instrumental in advancing field of message design and
processing. However, understanding how different parts of information-processing
models (e.g., message intake, process, and outcome) function remains an ongoing
challenge. In particular, despite much research attention devoted to how mediated
messages (e.g., ads, billboards, flyers, PSAs) are processed, there is still a great deal to be
learned on this subject. Specifically, knowing which variables moderate or mediate
message influence could help with design of persuasive messages.
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Message Evidence Type
The effectiveness of a persuasive message is a critical concern for communication
experts. One key feature that appears to determine the effectiveness of a persuasive
campaign in relation to cognitive complexity and message processing is evidence type, or
supporting information presented in the message. Evidence provides the supporting
material in the message to persuade a message receiver to accept the conclusion of the
message (Allen & Preiss, 1997) and has a consistent and strong effect on persuasion
attempts (Reinard, 1998). Cognitive complexity is linked to organizational structures, so
it is logical to examine message evidence in relationship with cognitive complexity. The
majority of researchers operationalize evidence as ―testimonial quotes attributed (or not
attributed) to a particular source‖ (Reynolds & Reynolds, 2002, p. 429). Typically,
message evidence can be presented as either in the form of statistics (sometimes called
anecdotal or testimonial messages) or in the narrative form. Both types of message
evidence will be reviewed next.
Statistical Evidence
Statistical evidence provides factual information, often in the form of percentages,
averages, or other numbers (O‘Keefe, 2002). Allen and Preiss (1997) describe statistical
messages as those containing a major premise and supporting arguments for that premise
in the form of empirical facts and statistics that summarize a large number of cases.
Statistical messages typically rely on rational appeals for logical appeal. Statistical
evidence assumes that the use of a large number of cases provides a sense of objectivity
in the analysis and considers the typicality of the examples as the basis for a claim (Allen
& Preiss, 1997, p. 126). This form of evidence could state, for example, that the majority
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of respondents (73%) rate quality of their sleep as good or better (Sleep in America,
2002), and the proof for the conclusion comes from the overall analysis of a large number
of cases.
Previous research indicated that presence of statistical evidence is more
persuasive than the absence of such evidence (Kazoleas, 1993). Massi Lindsay and Ah
Yun (2003) proposed that statistical evidence is typically processed through a law of
large numbers cue such that individuals presented with statistical messages perceive
statistical evidence to be a reflection of the attitudes of the general population and are
more likely to have favorable attitudes toward a given topic. An alternative to statistical
message format is presenting information in the form of the narrative evidence.
Narrative Evidence
Narrative messages, also labeled anecdotal, provide a different mode of
presenting evidence and involve people interacting in the physical and social world
(Oatley, 2002). Narrative evidence incorporates case stories, anecdotes, examples, and
testimonials, and typically involves an emotional appeal rather than rational appeal. An
example of a message using narrative evidence (narrative message) would provide a story
of an individual who got drunk and suffered an injury (a broken leg) from falling down
while drunk, resulting in missed classes and doing poorly in school. Overall, although
narrative messages are typically more vivid and personal, they provide only one or a few
instances of a particular case, which may or may not be representative of other cases and
could even be misleading (Frymier & Nadler, 2007).
Scholars who studied the persuasiveness of narrative messages found that any
number of intervening factors may explain the effects of a given message. For example,
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Ah Yun and Massi Lindsey (2001) found that the perceived vividness of the narrative
message affect person‘s attitude toward organ donation.
Statistical versus Narrative Evidence
Persuasive health campaigns have utilized both types of evidence, leading to
question which format is more efficient (and under which circumstances, with what
groups). Slater (2002) reports that while most persuasion researchers employ statistical or
factual messages, health practitioners typically use narrative or testimonial messages. To
answer the question of which message type is most effective, several researchers
compared persuasive outcomes of narrative and statistical messages (e.g., Allen and
Preiss, 1997; Greene & Brinn, 2003; Greene, Campo, & Banerjee, in press; Hoecken,
2001). To date, however, there is no clear answer to this question, as the superiority of
the evidence type depends on the topic, message quality, or individual characteristics
(Greene et al., in press). Although each of the evidence types has been found to be
persuasive in different circumstances, it is unclear how they function. That is, we know
less about the mechanism for change. Narrative messages, for example, may generate
more concrete and vivid images in the minds of the audience (Frymier & Nadler, 2007)
and be more involving as a result of their potential to stir emotions (Hastall & KnoblochWesterwick, 2007), but they may seem less credible than messages with statistical
evidence. On the other side, although statistical messages provide more generalized
information than narrative and can be seen as more valid and credible (Kopfman, Smith,
Ah Yun, & Hodges, 1998), they are more abstract and less illustrative. Thus, the two
evidence types may involve recipients differently.
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Each of the message evidence types has been shown to elicit different effects on
message processing and different degrees of persuasiveness (e.g., Reinard, 1988). To
provide an answer to what type of message evidence is more effective in persuading an
audience, a number of studies have compared effects of statistical versus narrative
messages. Some studies found that statistical arguments are more persuasive than
narrative, yet others found that the opposite is true. For example, Allen and Preiss (1997)
based on a meta-analysis of 15 studies reported that statistical evidence is more
persuasive than narrative (r = .10, K = 16, N = 1836). This result was confirmed in a
study by Allen et al. (2000) in which statistical evidence was found to be slightly more
persuasive than narrative evidence (M = 17.58, SD = 5.21 vs. M = 17.32, SD = 4.99;
messages combining the two types of evidence were found to be the most persuasive).
Results of Hoecken‘s (2001) study also demonstrated similar findings of statistical
superiority, while Taylor and Thompson (1982) and Bar-Hillel (1980) in their studies
found that narrative messages are more persuasive than statistical. Kopfman et al. (1998)
found that statistical evidence messages are more effective in terms of cognitive
reactions, although narrative messages produced greater results for affective reactions.
Yet other studies found that there is no difference in persuasiveness between these two
types (e.g., Baesler, 1997), suggesting that both statistical and narrative evidence types
could be effective in persuasive attempts. However, Kazoleas (1993) found that although
initially both types of evidence were equally effective in changing attitudes, the attitude
change elicited by narrative messages tended to be significantly more persistent over time
(two weeks after the messages were introduced), and those exposed to the narrative
messages had a better recall.
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From the preceding discussion, it follows that the inconsistent effects of statistical
versus narrative messages are as yet unresolved, and the conclusions are still somewhat
mixed. One underlying question in this issue is what marker of ―persuasiveness‖ is used:
more credible vs. more involving evidence type. As Greene and Brinn (2003) put it,
―both statistical and narrative evidence has been shown to produce persuasive effects‖ (p.
445), though they may function differently. Thus, to shed further light on the issue, the
following question was asked:
RQ2: Which type of message evidence (statistical or narrative) produces bigger
attitudinal and behavioral changes (for both alcohol and sleep messages)?
There are several theoretical reasons to expect that message evidence type and
receivers‘ levels of cognitive complexity could affect message perceptions. One way that
message evidence can affect message processing is through a transportation experience.
To better understand the mechanism of message processing in relation to cognitive
complexity and message evidence type, a brief overview of the transportation theory will
be presented next.
Message Processing and Transportation Theory
One theoretical perspective that may address the role of evidence type in message
processing is transportation theory (Green & Brock, 2000). Transportation theory
investigates the effects of narratives, or stories, on individuals‘ beliefs and examines the
mechanisms by which a narrative-based belief change might occur. Green and Brock
(2000) define transportation experience as immersion or absorption into a story that
―entails imagery, affect, and attentional focus‖ (p. 701). Another definition provided by
Wang and Calder (2006) describes transportation as ―a process of narrative information
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processing in which a person not only attends to information but he or she is absorbed
into the flow of a story in a pleasurable and active way‖ (p. 406). In other words, a person
captured by a narrative can be ―caught up‖ with the story, or transported mentally into the
situation being depicted, fully focusing on the events occurring in the narrative.
According to the transportation theory, transportation may affect beliefs by
making narratives seem more like personal experience (Green, 2004). Green (2004)
found that transportation was positively associated with perceived realism of the story.
Green‘s (2006) findings that higher transportation is also positively associated with
behavioral change and could motivate health beliefs are confirmed by Wang and Calder‘s
(2006) study. Wang and Calder examined how differences in transportation affect an ad
that is presented in the context of a story. They found that transportation leads to a more
favorable attitude when the ad is not intrusive to the transportation experience. Although
other forms of communication might also elicit transportation, transportation theorized to
occur in response to narrative messages (Green & Brock, 2000), particularly because
narrative messages are typically perceived as more realistic than statistical messages
(Greene & Brinn, 2003).
Green and Brock (2000) proposed that transportation and cognitive elaboration
are distinct constructs. They argued that although individuals who enjoy thinking in
general may pay enough attention to a story to be transported, this interaction between
transportation and need for cognition typically is non-significant and does not predict
individuals‘ transportation into the story. According to Green and Brock (2000)
―elaboration implies critical attention to major points of an argument, whereas
transportation is an immersion into a text. Elaboration leads to attitude change via logical
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consideration and evaluation of arguments, whereas transportation may lead to
persuasion through other mechanisms‖ (p. 702). Indeed, the results of their study
confirmed that correlation between need for cognition (measured by 18-item Need for
Cognition Scale; Cacioppo et al., 1984) and transportation is non-significant (r = .09, p >
.10). These findings provided support for the distinctiveness of need for cognition (as a
proxy for elaboration) and transportation. Based on these findings, the following was
proposed:
H5: There will be no difference in rating a message as more realistic, reflective,
and believable among those with different levels of cognitive complexity.
The mechanism of message processing cannot be generalized across different
groups of people. Personal involvement and cognitive complexity are two individual
difference factors that are explored in the next sections in order to understand their role in
message processing.
Personal Involvement and Message Evidence Type
Exploring the mechanism of message processing through the lens of social
judgment theory does not seem possible without investigating the role that personal
involvement with an issue plays in evaluating evidence. Personal involvement is an
important moderator that might affect the persuasiveness of narrative versus statistical
messages (Braverman, 2008). Chaiken (1980) and Petty and Cacioppo (1986) proposed
that individuals attend more carefully to messages when the topic is personally relevant
to them. Braverman (2008) found that those more involved in the issue were more
persuaded by informational (or statistical) messages, whereas those who are less involved
were more persuaded by testimonials. In the present study two different topics (alcohol
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and sleep) were chosen to investigate the relationship between personal involvement,
message processing, and message evidence type. Thus, the following hypothesis was
proposed:
H6: Those more involved in the issue will report more attitudinal and behavioral
changes when exposed to statistical messages than when exposed to narrative
messages.
Cognitive Complexity and Message Evidence Type
Understanding cognitive responses to messages could shed light on if and what
type of attitudinal and behavioral changes could occur when processing messages. In a
sharp contrast to many studies investigating superiority of one evidence type over
another, very few studies to date assessed the effectiveness of message evidence in
relation to cognitive complexity and variables related to it. Kahneman and Tversky
(1973) found that statistical evidence typically has less impact on individuals‘ judgments
than narrative evidence. They proposed that statistical evidence have little or no effect on
attitudes because individuals are unable to process information presented in a statistical
format. Furthermore, they proposed that individuals with mathematical and statistical
skills (which may imply higher cognitive complexity) should be more persuaded by
statistical evidence than individuals who lack or have minimal levels of those skills. In
another study, Kopfman et al. (1998) suggested that individuals‘ perceptions of
persuasive messages are affected by cognitive processes. Several interesting conclusions
have emerged from this research, including the findings that statistical messages produce
greater results in terms of cognitive reactions (i.e., total, positive and negative thoughts
about message topic, message ratings, and assessments of causal relevance), while
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narrative messages produce greater results for all of the affective or emotional reactions
(i.e., negative and positive emotions about a topic). In the same study, statistical
messages were found to enhance both systematic and heuristic processing, while
narrative messages were found to enhance only heuristic processing. The findings from
these studies point out the need for future research on the relationship between cognitive
complexity and message evidence types.
When examining message processing, factors such as the ability to process
message (or message processing effort), message perceptions and message recall should
not be left without attention. To explore how message perceptions, message processing
effort and recall might affect message processing, McGuire‘s process model of
persuasion is briefly described in the next section.
McGuire’s Process Model of Persuasion
The notion of a process model of persuasion is generally accepted in the area of
communication research (e.g., McGuire, 1969; 1973). This model asserts that, in
response to a message, the receiver experiences a series of behavioral steps of persuasion.
Each of the steps is necessary, but alone they are insufficient to allow the prescribed
behavior to occur. Different models might vary in the number of steps, but they generally
include attention to the message, comprehension of its content, and some overt behavior.
The present study is concerned with the message perceptions, message processing effort,
and recall components of the process model.
Message perception is an important prerequisite for inducing prescribed behavior.
Many different factors interact and determine how receptive a recipient is to a persuasive
communication. Extensive research has focused on many of these factors (McGuire,
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1973; Eagly & Chaiken, 1975). However, research devoted to cognitive complexity is
noticeably scarce. As early as in 1966, Carraher and Buckley proposed that a more
complex cognitive structure might be associated with more elaborate evaluation
structures. Harrington et al. (2003) found that messages with optimal levels of cognitive
engagement result in greater central processing in individuals. Drawing from these
findings, it could be assumed that people with higher cognitive complexity will be
systematically processing the arguments in the message, which will result in greater
message processing efforts and retention. In addition, Gilbert (1991) reported that active
cognitive efforts are required to process information. Thus, it is reasonable to propose
that those with higher levels of cognitive complexity will have better recall of the
messages. Massi Lindsey and Ah Yun (2003) proposed that because statistical evidence
is highly specific—using precise percentages, frequencies, and probabilities—the
evidence provided in statistical appeals is perceived as being highly verifiable, or more
believable. Earlier, Gilbert (1991) found that people more prone to believe in ideas that
they comprehend. Based on these findings and on the prior research described earlier, it
seems reasonable to suggest that there should be interactions between cognitive
complexity, message evidence type, and message topic. Thus, to examine the effects of
these variables on message processing variables and attitudes and behaviors, the
following question was asked:
RQ3: What is the interactive effect of cognitive complexity with message
evidence type and topic on attitudinal and behavioral changes, message
perceptions (realism, reflectiveness, and believability), message processing
efforts, and message recall?
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The present study was designed to test the aforementioned hypotheses and
research questions. In the next section the design, participants, procedure, stimulus
material, and measurement instruments used in the study will be discussed.
Method
After receiving IRB approval, survey data were collected from a convenience
sample of undergraduate college students enrolled in communication classes at a large
northeastern university. Next, the design, participants, procedure, stimulus material, and
measurement instruments used for the study will be reported.
Design
The present study used a repeated measure design with two weeks between preand posttests. The design included random assignment of participants to the eight
different experimental groups and a control group. Random assignment ensures that the
groups are similar on average in both observable and unobservable variables and any
differences in outcomes between the groups are results of the intervention alone within an
acceptable degree of statistical precision (Ray, 2006). There were four different
experimental conditions (2 X 2, varied by topic and by message evidence) with two
message replications each to avoid message specific effects and to allow generalizations
about message categories (Jackson & Jacobs, 1983): alcohol with narrative evidence,
alcohol with statistical evidence, sleep with narrative evidence, and sleep with statistical
evidence. There was also a control group where participants received a message about an
issue unrelated to alcohol and sleep (the construction cost of a new bridge).
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Message Stimuli Creation
Two different types of messages were created for each of the two health topics
under investigation. One message provided statistical information regarding the negative
outcomes of a health behavior (i.e., statistical message), whereas the second message
provided narrative evidence regarding the negative outcomes of unhealthy behaviors (i.e.,
narrative message). In addition, a control message about a topic not related to alcohol or
sleep behavior (bridge construction cost) was created (see Appendices W through AE for
messages). The presented statistical information was based on information obtained from
National Sleep Foundation and Centers for Disease Control and Prevention (CDC)
websites.
To ensure comparability of messages, message length, source, and negative
outcomes of the behavior were held constant across experimental stimuli. Negative
outcomes of the health behavior for both topics were short term (injury). Statistical
messages were a short passage (161-163 words) attributed to a credible source (CDC)2
that presented statistical information regarding negative outcomes of drinking or sleep
behavior of college students. Narrative messages were short passages (162-164 words)
relating a story of a fictional college student (Jamie; that gender-neutral name was chosen
to minimize gender-biased message effects, as Jamie could be a female or male student)
about his or her injury as a result of drinking or lack of sleep. Two versions of each of the
four core messages were produced, resulting in total of 9 messages (including the control
message): two statistical messages on alcohol consumption, two statistical messages on
lack of sleep, two narrative messages on alcohol consumption, two narrative messages on
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lack of sleep, and, finally, an unrelated control message which was derived from a
newspaper article about a bridge collapse (See Appendices W to AE for messages).
One of the possible unintended effects of any persuasive communication is that it
could be perceived as a potential threat to an individuals‘ freedom (Brehm, 1966).
Psychological reactance theory (Brehm, 1966) focuses on individuals‘ actions when their
freedom to perform a behavior is threatened, restricted, or limited. As a result, the
receivers could become more opposed to the issue advocated in the message than they
were in the first place. In this case, the message actually becomes counter-productive.
Weinstein, Grubb, and Vautier (1986) found that persuasive messages that do not
explicitly advocate a safer health position have shown to reduce psychological reactance
in adolescents. For instance, in the context of alcohol prevention campaigns, someone
who feels that the campaign threatens their behavior may increase the consumption of
alcohol. In the present study, several precautions were taken when constructing the
messages to avoid this effect. For instance, messages about negative consequences of
excessive consumption of alcohol and lack of sleep did not advocate a safer position and
utilized neutral language. For example, extreme phrases such as ―zero drinking‖ or ―sleep
10 hours per night‖ were not used because messages using extreme language are easier to
reject.
Participants
Participants for Study 3 were recruited from introductory and major
undergraduate communication courses at a large northeastern University. The study was
administered outside of class time and introduced as a study of attitudes toward health
issues among college students. Participants received extra credit for their participation
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and were offered an opportunity to enter a drawing to win one of three US $50.00 gift
certificates. All participants were assured that responses were anonymous, and the preand posttests pairing methodology ensured that data was anonymous.
618 college students completed pretest survey in the Fall of 2007. The attrition
rate across the study was 8.74%, resulting in 564 surveys completed two weeks later. Of
those surveys, 562 Time 1 and Time 2 surveys were matched (using a code selected by
each student) with 2 participants omitted due to missing data and incomplete information.
Participants younger than 18 (n = 0) or older than 27 (n = 6) were excluded from
analyses, as they could deviate from a typical college population. This resulted in a final
sample of 556 participants, with 356 females (64%) and 200 males (36%), ranging in age
from 18-27 years (M = 19.90, SD = 1.44). In terms of ethnic composition, 61.2% of the
sample was Caucasian, followed by Asian (11.5%), Hispanic/Latino (5.0%), 4.1%
African American, 3.6% Bi-multi racial, and other groups less than 2.5% each.
Procedure
Questionnaires were completed at two times. At Time 1 after providing written
consent, participants entered a room that seated up to 40 participants simultaneously;
seats were separated and assigned for each participant. Participants arriving at the study
together were seated on opposite sides of the room. All the participants filled out a
written questionnaire and read a randomly assigned message. Questionnaires were
randomized based on both message topic and message type evidence. Each participant
was exposed to only one message. The first portion of the questionnaire included
measures of cognitive complexity (i.e., CCI and RCQ), participants‘ behaviors and
behavioral intentions related to alcohol use and lack of sleep, personal experience with
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negative outcomes related to these behaviors, and scales assessing attitudes toward
drinking and lack of sleep health behaviors. After completion of this portion of the
questionnaire, participants read the assigned message. Following the message, the
students were asked to rate their perceptions of message and message attention, as well as
indicate their attitudinal judgments regarding drinking and lack of sleep behaviors. The
questionnaire concluded with demographic questions. On average, it took participants
about 35 minutes to complete the Time 1 survey. Upon completion of the questionnaire,
all participants were provided information about returning for Part 2 and contact
information should they have any questions or concerns.
At Time 2 (two weeks after Time 1), about 91% participants returned and filled
out another questionnaire (delayed post-test). The Time 2 questionnaire included
measures of cognitive complexity (CCI), participants' recall of the message, participants‘
behaviors regarding alcohol use and lack of sleep during the past two weeks, and
attitudes toward drinking and lack of sleep health behaviors. On average, it took
participants about 25 minutes to complete this second questionnaire. Upon completion of
the questionnaire, all participants were debriefed.
Table 3.1 contains a list of all variables measured at Time 1 and Time 2. In the
following section, the measures assessing the variables pertinent to the present study will
be described.
Measurement Instruments
Cognitive Complexity Instrument (CCI)
Cognitive complexity was measured by 21 Likert-type items developed and tested
in Studies 1 and 2 (see Appendix AF), with an equal number of items (seven) for each
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dimension of cognitive complexity: differentiation, abstractness, and integration. About
half of the items were reverse-coded. Responses ranged from 1 (strongly disagree) to 5
(strongly agree). All items are listed in Table 3.2.
Confirmatory factor analyses (CFA) were performed using AMOS version 17.0 to
confirm the construct validity of the measure at Time 1. In addition, a second-order
confirmatory factor analysis was conducted to confirm the three-dimensional structure
(differentiation, abstractness, and integration) of the measure. Results of the CFAs are
reported next.
Differentiation. For differentiation, two items were excluded based on
modification indices (―In order to fully understand how a thing works one needs to know
all the small details about it‖ and ―When someone is telling a story I wish they would get
straight to the point‖). The remaining five items demonstrated good fit with CFI = .95,
RMSEA = .05, Chi-square = 12.46 at p = .03, and df = 5. Responses to the five items
retained after CFA were summed and averaged to form a composite CCI differentiation
dimension score with a higher score indicating higher level of differentiation (at Time 1,
M = 3.68, SD = .50, range 2.20 to 5.00; at Time 2, M = 3.66, SD = .48, range 2.20 to
5.00). Reliabilities for this dimension were very low (Cronbach‘s α = .50 at Time 1, and α
= .56 at Time 2). To examine the consistency of the research participants‘ responses for
the differentiation dimension, test-retest reliability was calculated. The correlation
between the scores at Time 1 and Time 2 was significant (r = .64, p < .01).
Abstractness. For abstractness, six items demonstrated good fit with a CFI greater
than .90 (CFI = .99), RMSEA = .04, Chi square = 16.98 at p = .05, and df = 9. To achieve
a fit, one item was excluded (―I like to keep things simple‖). Responses to the six items
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retained after CFA that tapped into this dimension were summed and averaged to form a
composite CCI abstractness score separately for Time 1 and Time 2 with a higher score
indicating higher level of abstractness (at Time 1, M = 3.63, SD = .58, range 1.67 to 5.00,
and at Time 2, M = 3.59, SD = .57, range 1.50 to 5.00). Reliabilities for this dimension
were moderate (Cronbach‘s α = .70 at Time 1 and α = .73 at Time 2). To examine the
consistency of the research participants‘ responses for the abstractness dimension, testretest reliability was calculated. The correlation between the scores at Time 1 and Time 2
was significant (r = .74, p < .01).
Integration. For integration, two items were deleted to achieve a good fit (―Before
making a decision, I tend to think about possible consequences‖ and ―I often try to
understand logical relations between events‖). The remaining five items demonstrated a
good fit with CFI = .98, RMSEA = .05, Chi-square = 13.33 at p = .02 and df = 5.
Responses to these five items were summed and averaged to form a composite CCI
integration score with a higher score indicating higher levels of integration (at Time 1, M
= 3.84, SD = .49, range 1.80 to 5.00, and at Time 2, M = 3.86, SD = .43, range 2.40 to
5.00). Reliabilities for this dimension were low to moderate (Cronbach‘s α = .66 at Time
1, and α = .67 at Time 2). To calculate test-retest reliability for the integration dimension,
correlation analysis was performed. The correlation between the scores at Time1 and
Time 2 was significant (r = .64, p < .01).
Finally, to form an overall CCI score, responses to 16 items retained after CFA
were summed and averaged with a higher score indicating higher level of CCI (at Time 1,
M = 3.71, SD = .42, range 2.19 to 5.00, and at Time 2, M = 3.70, SD = .40, range 2.56 to
4.94). Reliabilities for overall CCI were high (Cronbach‘s α = .80 at Time 1, and α = .82
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at Time 2). To examine the consistency of the research participants‘ responses for overall
CCI, test-retest reliability was calculated. The correlation between CCI scores at Time 1
and Time 2 was significant (r = .78, p < .01).
Second-order CFA. In order to confirm the three-dimensional structure of the CCI
and to examine if the measure is consistent with the theoretical structure, a second-order
confirmatory factor analysis was performed. As expected, the results indicated that items
were intercorrelated. After comparing a series of nested models (to determine which
model most accurately represents the data), to improve the model fit, four items were
excluded based on modification indices. The remaining items comprised three factors
(differentiation, abstractness, and integration) that were empirically unique to their
respective three factors. The final model (see Figure 1) demonstrated adequately good fit
with Chi square = 104.8, df = 40 (and this ratio is less than 3), RMSEA = .06, and CFI =
.94. Thus, the results of the second-order CFA confirmed the three-dimensional structure
of CCI.
Role Category Questionnaire (RCQ)
Another measure of cognitive complexity employed in Study 3 was RCQ
(Crockett, 1965). The same procedure was used as in Study 1. The participants were
asked to describe two people they know: one person they liked, and another they disliked.
The instructions ask participants to ―write down everything you can think of that tells you
about this person‖ (see Appendix B). Participants were instructed to spend no more than
five minutes for each description.
The RCQ responses were coded by two independent coders who were blind to
hypotheses. The coders were trained on pretest data before beginning coding (see
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Appendix C for coding instructions), and training continued until coders demonstrated
adequate interrater reliability (Cohen‘s kappa = .80), which Landis and Koch (1977)
identified as almost perfect strength of agreement. Interrater reliability for total RCQ
coding had an agreement of Cohen‘s kappa = .81. All inconsistencies in the coding were
resolved by a third coder (graduate student), blind to hypotheses, resulting in 100% final
agreement. RCQ coding yields three cognitive complexity constructs separately for a
person liked and disliked: differentiation, abstractness, and integration. Next, scores for
the RCQ description of a person liked/disliked were summed and averaged to create a
total score for each category: total differentiation (M = 9.74, SD = 4.30, range 0 to 29.50),
total abstractness (M = 3.14, SD = .39, range 1.80 to 4.14), and total integration (M =
2.27, SD = .43, range 0 to 4). In each category, a higher score represented higher level of
cognitive complexity. Lastly, total scores for each category were summed and averaged
to create a composite score for RCQ (M = 5.00, SD = 1.56, range 0 to 12.50) with a
higher score indicating higher levels of cognitive complexity.
Measures of Attitudes (Drinking and Sleep)
Attitudes toward drinking. In the present study, attitude toward drinking was
measured at Time 1 and Time 2 by four Likert-type items (see Appendix AG). Three of
the items were developed by Campo and Cameron (2006). The instructions asked
participants to indicate their agreement or disagreement with the statements about
drinking. The following items were rated on a 5-point scale with responses ranging from
1 (strongly disagree) to 5 (strongly agree): ―I don‘t have to get drunk to have a good
time,‖ ―I think drinking to get drunk is a bad idea,‖ ―I feel better when I do not drink
alcohol,‖ and a reverse-coded ―Drinking alcohol is not a big deal‖ (this item was created
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by the author). Campo and Cameron (2006) reported a unidimensional structure of this
scale, with a pre-message reliability of α = .60 and post-message reliability of α = .62.
The exploratory factor analysis (principal component) conducted to investigate
the dimensionality of the measure in the study yielded one factor solution (eigenvalue =
2.01, 50.29% variance explained) with all items loading greater than .57 on the factor.
Items with the highest loadings were ―I feel better when I do not drink alcohol‖ (.81) and
―I think drinking to get drunk is a bad idea‖ (.80). Reliability was moderate (Cronbach‘s
α = .66 at Time 1 and α = .71 at Time 2) but higher than prior studies (see Campo &
Cameron, 2006). All four items were summed and averaged to form a composite scale
with a higher score indicating more negative attitudes to drinking (Time 1, M = 3.16, SD
= .71, range 1.00 to 5.00; Time 2, M = 3.15, SD = .73, range 1.00 to 5.00).
Attitudes toward sleep. Attitudes toward sleep were measured by four Likert type
items constructed by the author and pool of experts to mirror items measuring
participants‘ attitudes toward drinking (see Appendix AH). The instructions asked the
participants to indicate their agreement or disagreement with the statements about sleep.
The following items were rated on a 5-point scale with responses ranging from 1
(strongly disagree) to 5 (strongly agree): ―I don‘t have to stay up all night to prepare for
a test,‖ ―Lack of sleep is unhealthy,‖ ―I feel better when I get enough sleep,‖ and ―Lack
of sleep is not a big deal.‖
The exploratory factor analysis (principal component) conducted to investigate
the dimensionality of the measure at Time 1 yielded a one-factor solution (eigenvalue =
1.84, 61.23% variance explained). However, one item (―I don‘t have to stay up all night
to prepare for a test‖) was deleted from the analysis due to the low loading (.29). All the
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remaining items loaded above .74 on the factor. Items with the highest loadings were
―Lack of sleep is unhealthy‖ (.82) and ―I feel better when I get enough sleep‖ (.78).
Reliabilities were moderate (Cronbach‘s α = .66 for Time 1 and 2). The three items were
summed and averaged to form a composite scale with a higher score indicating more
positive attitude toward more sleep hours (Time 1, M = 4.23, SD = .60, range 2.33 to
5.00; Time 2, M = 4.10, SD = .60, range 1.00 to 5.00).
Attitude change measures. Attitudinal change scores were calculated separately
for alcohol and sleep such that the expressed attitude of the participants (toward drinking
and/or sleep) at Time 1 (prior to reading the message) was subtracted from the expressed
attitude (toward drinking and/or sleep) provided during Time 2 (two weeks after reading
the experimental message). A higher score for drinking indicated more negative attitudes
toward drinking (M = .01, SD = .49, range -2.25 to 2.00). A higher score for sleep
indicated more positive attitudes toward more hours of sleep (M = -.13, SD = .56, range 4.00 to 2.33). For the control group, it was expected that the attitude change measure
score would be equal to zero.
Range of Opinions about Drinking
Participants‘ opinions toward drinking were measured by a set of seven Likerttype items created by author and pool of experts (see Appendix AI). The instructions
provided to the participants asked them to indicate their agreement or disagreement with
the statements about drinking. To provide variability of opinions, two items were very
positive (e.g., ―Drinking alcohol is one of the best parts of college‖), two were neutral
(e.g., ―It is acceptable to drink alcohol only occasionally‖), one item was moderately
negative (e.g., ―Drinking a lot is unhealthy‖), and, finally, two items were very negative
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(e.g., ―Drinking alcohol should be prohibited‖). All items were rated on a 5-point scale
with responses ranging from 1 (strongly disagree) to 5 (strongly agree). To determine the
range of opinions about drinking, responses to each item were summed and averaged,
with higher score indicating greater range of opinions (M = 3.14, SD = .35, range 2.00 to
4.43). Because the measure taps range of opinions and to maximize the variance, items
with opposite directions were not recoded. As a result, reliability of the scale and factor
analysis were not computed.
Range of Opinions about Sleep
Opinions about lack of sleep was measured by seven Likert-type items
constructed by the author and pool of experts to mirror items measuring participants‘
opinion about drinking (see Appendix AJ). The instructions provided to the participants
asked them to indicate their agreement or disagreement with the statements about sleep.
Similarly to items measuring opinions about drinking, items about lack of sleep reflected
very positive opinion (e.g., ―There is nothing wrong with getting not enough sleep‖),
neutral (e.g., ―It is fine sometimes not to get enough sleep‖), and strongly negative (e.g.,
―Lack of sleep leads to many problems‖). All items were rated on a 5-point scale with
responses ranging from 1 (strongly disagree) to 5 (strongly agree). To determine the
range of opinions about lack of sleep, responses to each item were summed and averaged,
with higher score indicating greater range of opinions (M = 3.36, SD = .41, range 2.00 to
5.00).
Personal Involvement with Drinking
Because the dynamics of interpersonal relationships is a major determinant of a
behavior (Festinger, 1954) and humans are inherently social creatures, the personal
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experiences of others (e.g., family members and friends) are important in our lives. That
is, individuals use the opinions and beliefs of relevant others to form and validate their
own. Petty et al. (1981) stated that issues that have personal consequences for an
audience typically induce greater involvement. Sherif (1963) proposed that judgment
processes, or comparisons, always incorporate past experiences along with the current
circumstances. In the present study, past personal experience with negative consequences
of drinking was used as a proxy for personal involvement as well as participants‘
knowledge about the outcomes of the behavior. Based on a framework provided by
Perkins (2002), a measure of personal experience was created. Thus, a decision was made
to measure experiences of oneself and experience of others (which included a family
member, friend/best friend, and an acquaintance) with negative outcomes of a behavior
(see Appendix AK). Personal experience with negative consequences of drinking was
measured only at Time 1.
Self-experience. Self-experience was measured by a question that asked
participants to indicate if they have experienced the following outcomes as a result of
drinking alcohol: academic problems, blackouts/memory loss, personal injury, illness,
impaired driving/accident, poor judgment/bad decision making, problems at work, and
relational problems. All these negative outcomes were adapted from Perkins (2002). This
question had two dichotomous response options for each negative outcome category
(yes/no); thus, scores varied from 0 (no experience) to 1 (experienced any of the listed
problems) for each item, with a maximum possible score of 8. A higher score indicated
more personal involvement for self (M = 1.80, SD = 1.62, range 0 to 7).
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Others’ experiences. Others‘ experiences with negative consequences of drinking
were measured parallel to the self-experience measure. Participants were asked to
indicate if a family member, friend/best friend, and an acquaintance (separately for each
referent group) had experienced the following outcomes: academic problems,
blackouts/memory loss, personal injury, illness, impaired driving/accident, poor
judgment/bad decision making, problems at work, and relational problems. Scores varied
from 0 (no experience) to 1 (experienced any of the listed problems) for each negative
outcome category, with a maximum possible score of 24. A higher score indicates more
personal involvement for others (M = 9.90, SD = 4.45, range 0 to 24).
Personal Involvement with Sleep
In the present study, personal experience with negative consequences of lack of
sleep was used as a proxy for personal involvement. A measure of personal experience
with lack of sleep was created in parallel to a measure of personal experience with
drinking (see Appendix AL). Similarly to measure of personal experience with drinking,
this measure consisted of two groups: self-experience, and others‘ experience (which
included family members, friends, and acquaintances). Personal experience with negative
consequences of lack of sleep was measured only at Time 1.
Self-experience. Self-experience was measured by a question that asked
participants to indicate if they have experienced the following outcomes as a result of
lack of sleep: academic problems, blackouts/memory loss, personal injury, illness,
impaired driving/accident, poor judgment/bad decision making, problems at work,
relational problems. There were two dichotomous response options for each negative
outcome item (yes/no). Scores varied from 0 (no experience) to 1 (experienced any of the
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listed problems) for each item, with a maximum possible score of 8. A higher score
indicated more personal involvement for self (M = 2.11, SD = 1.68, range 0 to 8).
Others’ experience. Others‘ experiences with negative consequences of lack of
sleep were measured parallel to self-experience measure. Participants were asked if their
family members, friends, and acquaintance (separately for each referent group) had
experienced any of the following outcomes: academic problems, blackouts/memory loss,
personal injury, illness, impaired driving/accident, poor judgment/bad decision making,
problems at work, relational problems. Scores varied from 0 (no experience) to 1
(experienced any of the listed problems) for each item, with a maximum possible score of
24. A higher score indicated more personal involvement for others (M = 5.70, SD = 4.31,
range 0 to 23).
Measures of Behavior
Drinking behavior. Drinking behavior was measured twice, at Time 1 and Time 2.
At Time 1, participants were asked to provide estimates of their drinking behavior before
receiving the message (see Appendix AM). Behavior was measured by a two-item scale
of situational drinking behavior adapted from Campo et al. (2003) and Campo and
Cameron (2006). In previous studies, this scale demonstrated stable reliability: α = .78
(Campo, Cameron, Brossard, & Frazere, 2004; Campo & Cameron, 2006). The two items
used at Time 1 were ―How many alcoholic drinks do you normally consume when you
socialize in a setting with alcohol during the week?‖ and ―How many alcoholic drinks do
you normally consume when you socialize in a setting with alcohol during the weekend?‖
Both items were highly correlated to each other (r = .73, p < .01). The two items were
summed and averaged to form a composite scale with a higher score indicating higher
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drinking behavior (M = 3.65, SD = 2.93, range 0 to 11.00). These means are somewhat
similar to the results reported by Campo et al. (2003), M = 3.38, SD = 3.18, range 0 to
30.00, and Campo et al. (2004), M = 3.01, SD = 2.43.
At Time 2, participants were asked two similar questions about their drinking
behavior, but with the time period specified: ―In the last 2 weeks, how many alcoholic
drinks did you consume when you socialized in a setting with alcohol during the week?‖
and ―In the last 2 weeks, how many alcoholic drinks did you consume when you
socialized in a setting with alcohol on the weekend?‖ (see Appendix AN). The
correlations between two items were significant and very strong (r = .74, p < .01). These
two items were summed and averaged to form a composite scale with a higher score
indicating higher drinking behavior (M = 4.62, SD = 5.91, range 0 to 55).
Sleep behavior. Sleep behavior was measured twice, at Time 1 and Time 2. At
Time 1, participants were asked to provide estimates of their sleep behavior before
receiving the message (see Appendix AO). Sleep behavior was measured by a two-item
scale created to mirror drinking behavior measure. The two items were ―How many hours
of sleep do you usually get on an average weekday night?‖ and ―How many hours of
sleep do you usually get on an average weekend night?‖ The correlations between two
items were significant (r = .21, p < .01). The two items were summed and averaged to
form a composite scale with a higher score indicating more hours of sleep (M = 7.37, SD
= 1.26, range 4 to 15). The reported average hours of sleep for the current study is close
to the adolescents‘ hours of sleep (7.6 hours per school night and 8.9 hours for nonschool nights) reported by National Sleep Foundation (Sleep in America, 2006).
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To measure sleep behavior two weeks later, participants were asked the following
two questions at Time 2: ―In the last 2 weeks, how many average hours of sleep did you
get on weekday nights?‖ and ―In the last 2 weeks, how many average hours of sleep did
you get on weekend nights?‖ (see Appendix AP). The items were significantly correlated
(r = .39, p < .01). The two items were summed and averaged to form a composite scale
with a higher score indicating more hours of sleep (M = 7.30, SD = 1.38, range 2.50 to
11).
Behavior change measures. Behavior change scores were calculated separately
for alcohol and sleep such that the expressed behavior (toward drinking and/or sleep)
reported at Time 1 (prior to reading the message) was subtracted from the expressed
behavior of the participants (toward drinking and/or sleep) at Time 2 (two weeks after
reading the message). It was expected that for the control group, there will be no or very
insignificant behavior change. The descriptive statistics for drinking behavior change
were: M = 1.00, SD = 4.56, range –10 to 44, with a positive change indicating
participants‘ increased drinking after Time 1 survey. For sleep behavior change, M = .07, SD = 1.20, range -4.50 to 5.00, with negative change indicating less sleep after Time
1 survey.
Measures of Behavioral Intentions
Behavioral intention to drink. Behavioral intention to drink was assessed at Time
1 (before the message was read) using two Likert-type items adapted from Godbold and
Pfau (2000). These items were rated on a 5-point scale with responses ranging from 1
(strongly disagree) to 5 (strongly agree): ―In the next 2 weeks, I am likely to drink
alcohol,‖ and ―In the next 2 weeks, I am likely to drink 5 or more alcoholic drinks in one
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setting‖ (see Appendix AQ). The correlation between the two items was significant (r =
.77, p < .01). To create a composite score with a higher score indicating higher intention
to drink, the two items were summed and averaged (M = 3.47, SD = 1.31, range 1 to 5).
Behavioral intentions to sleep. Behavioral intention to sleep less than eight hours
a night was assessed at Time 1 using two Likert-type items. These items were created by
author and a pool of experts to parallel the alcohol measure (see Appendix AR). The
items were rated on a 5-point scale with responses ranging from 1 (strongly disagree) to
5 (strongly agree): ―In the next 2 weeks, I am likely to sleep at least 8 hours every night,‖
and ―In the next 2 weeks, I am likely to get less than 8 hours of sleep at least one night‖
(this item was recoded). The correlation between both items was significant (r = .67, p <
.01). The two items were summed and averaged to create a composite score with a higher
score indicating higher intention to sleep at least eight hours per night (M = 2.11, SD =
1.04, range 1 to 5).
Measures of Message Perception
Message perception was measured at Time 1 by a series of 14 Likert-type items
based on a measure of message perception (Greene & Brinn, 2003; Greene et al., in press;
Greene & Rubin, 1991), with 5-point responses ranging from 1 (strongly disagree) to 5
(strongly agree) (see Appendix AS). The scale has good reliability, with previous studies
reported α from .70 to .87 for various dimensions (e.g., Greene & Brinn, 2003; Greene et
al., in press).
Greene and Brinn (2003) reported a three-dimensional structure of the measure:
message realism, message reflectiveness, and information value. Similarly, Greene et al.
(in press), found that slightly modified message perception measure consisted of three
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factors: realism, reflectiveness, and believability. Therefore, drawing from the prior
research that revealed three independent components, three separate factor analyses were
run to confirm the unidemensionality of each scale: realism, reflectiveness, and
believability.
Message realism. An exploratory factor analysis (principal component) was
performed to investigate the dimensionality of the message realism measure. It yielded a
one-factor solution (eigenvalue = 2.50, 50.04% variance explained) with item loadings
greater than .55 on the factor. The measure of realism included five items such as: ―This
message was realistic.‖ Items with highest loading included ―This message was useful‖
(.83) and ―This message was effective‖ (.75). Reliability for the scale was moderate
(Cronbach‘s α = 75). All items were summed and averaged to form a composite scale
with a higher score indicating higher perception of realism (M = 3.33, SD = .60, range
1.40 to 5.0).
Message reflectiveness. Message reflectiveness scale consisted of five items such
as ―This message made me think about my own life.‖ The exploratory factor analysis
(principal component) confirmed its unidimensional structure (eigenvalue = 2.29, 45.76%
variance explained) with item loadings greater than .54 on the factor. Items with the
highest loadings included ―This message made me feel strong feelings‖ (.79) and ―This
message scared me‖ (.74). Reliability for the scale was moderate (Cronbach‘s α = 69).
All items were summed and averaged to form a composite scale with a higher score
indicating higher message reflectiveness (M = 2.63, SD = .64, range 1.0 to 5.0).
Message believability. The third scale, message believability, consisted of four
items. An exploratory factor analysis (principal component) was performed to investigate
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the dimensionality of the measure. Examination of scree plot and eigenvalues revealed
that a single factor structure best fit the data (eigenvalue = 1.62, 53.99% variance
explained) with item loadings greater than .50 on the factor. However, due to the low
loading, one item (―I can recall details of the message‖) was excluded from the analysis.
Items with highest loading included ―This message was not very persuasive‖ (.84;
recoded item) and ―This message was convincing‖ (.82). Reliability for the scale was
low (Cronbach‘s α = .54). All items were summed and averaged to form a composite
scale with a higher score indicating higher message believability (M = 2.93, SD = .71,
range 1.0 to 5.0).
Message Processing Effort
Message processing effort was measured using a shortened version of Salomon‘s
(1981; 1984) Amount of Invested Mental Effort (AIME; see Appendix AT). There were
three items rated on a 4-point Likert scale: ―How hard did you try to understand the
message?‖ with responses ranging from 1 (I did not try at all) to 4 (I tried very hard),
―How much did you concentrate while reading the message?‖ with responses ranging
from 1 (I did not concentrate at all) to 4 (I concentrated very hard), and ―How easy was
it for you to understand the message you just read?‖ with responses ranging from 1 (very
easy to understand) to 4 (very hard to understand). This measure was used at Time 1.
The AIME is a well-known measure and has been used to determine if the
cognitive processing of the presented information is effortless or more demanding
(Salomon, 1984). The measure of AIME has been associated with information
processing demands of various media, for example differences in processing visual (silent
TV film) versus print messages (Salomon, 1984). Previous studies reported reliability
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ranging .50 to .85 (e.g., Banerjee & Greene, 2006; Salomon, 1984; Salomon & Leigh,
1984). In a study exploring the effectiveness of a production versus analysis workshop
antismoking intervention, the reported reliabilities of AIME were Cronbach‘s α = .74
and .85 (Banerjee & Greene, 2006). Greene and Brinn (2003) in their study of messages
influencing tanning behavior used a shortened version of the AIME scale and reported a
reliability of Cronbach‘s α = .71.
In the present study, an exploratory factor analysis (principal component) was
performed to investigate the dimensionality of the measure. It yielded a one-factor
solution (eigenvalue = 1.54, 76.84% variance explained) with item loadings greater than
.88 on the factor. One item (―How easy was it for you to understand the message you just
read‖) was deleted from the analysis due to the low loading (.14). The correlation
between items was significant (r = .57, p < .01). Reliability for the scale was moderate
(Cronbach‘s α = 70). Two items were summed and averaged to form a composite scale
ranging from 1 to 4, with a higher score indicating more message processing effort
invested (M = 2.41, SD = .66).
Message Recall
Message recall was measured at Time 2 (two weeks after participants were
exposed to the experimental message) by a series of items developed by author and a
pool of experts (see Appendix AU). This measure was utilized to reveal the extent to
which participants recalled the message they read during Time 1. Message recall
questions were based on the structure and content of the messages the participants read at
Time 1. The first question directly asked participants if they remembered the
story/message they read. The possible answers were: yes, no, or not sure. The remaining
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five items were based on structure and content of the message, and the correct answers
for these questions varied based on the experimental group. For instance, one of the
questions asked: ―How would you describe the structure/form of the message?‖ and there
were five possible options to choose from, with only one correct answer for each
question. Scoring for each item was based on whether the participant answered correctly.
For each item, participants received a score of 1 (correct answer) or 0 (incorrect answer).
Therefore, the range for each question was from 0 to 1 with the maximum possible score
for the five items of 5. Additionally, if participants checked more than one option or did
not check any of the options, they received a score of 0 for that item. The range of scores
for message recall was from 0 to 5 (M = 3.52, SD = 1.01). A composite recall score was
calculated with higher scores indicating more accurate recall.
Analyses
Prior to conducting analyses, data were screened for missing values. There were
very little missing data in this sample (less than 5% of any scale), thus missing data were
not recoded or imputed. The overall sample size was 556, and listwise deletion
application was used for each analysis.
Preliminary analyses included Pearson‘s correlations (one-tailed, unless otherwise
noted) for all continuous measures. The zero order correlation matrix for all continuous
variables is presented in Table 3.3. The level of significance for correlations was set at p
< .01 to reduce the possibility of significant correlations due to chance (Type I error). In
order to estimate internal consistency, Cronbach‘s alphas were calculated for the
continuous composite variables (reported previously). It was necessary to form
unidimensional measures of all constructs for use in the analyses, thus factor analyses
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were performed (and reported previously). Criteria for factor retention were an
eigenvalue greater than 1.0, examination of scree plots, and item loadings of .45 or
above. If items were deleted, the factor analysis was rerun to confirm the dimensionality
of the new scale. Scales were modified based on results of these analyses to form the best
measure of each construct, as described previously.
Before testing any hypotheses, descriptive statistics were run to explore the
reasonableness of assumptions for tests. Normality was examined by skewness and
kurtosis on composite variables in the study, and the results indicated that no
transformations were needed.
Power Analysis
Two types of power analyses were performed to ensure that there was adequate
power to predict between subject effects of message type and within subject effects of
time. An Analysis of Variance (ANOVA) was conducted to explore between subjects
effects (message type) with α error probability set at .05 level and medium effect size f =
.25. The test‘s power to detect specified effect was 1-beta = .99. A repeated measure
Multiple Analysis of Variance (MANOVA) was performed to explore within subjects
effects of time with α error probability set at .05 level and medium effect size f = .25. The
test‘s power to detect specified effect was 1-beta = .99. Thus, the present study has
adequate statistical power to detect between subjects effects. The next chapter reports
results of all analyses conducted to test the hypotheses and research questions.
Message Replication
To ensure generalizability of the study, two versions of each of the four core
messages were used in this study. To test the possibility that message specific effects
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could potentially be a confounding variable of a message, several independent-samples t
tests were conducted. All t tests were performed at p < .05 level. The dependent variables
included: cognitive complexity (both CCI and RCQ), attitudes toward drinking and lack
of sleep (at Time 1 and Time 2), attitudinal change toward drinking and toward lack of
sleep, personal involvement (self and others‘ experience) with drinking, personal
involvement with sleep (self and others‘ experience), range of opinions (about drinking
and sleep), drinking and sleeping behaviors, behavioral intentions (toward drinking and
sleep), message processing effort, message perceptions (realism, reflectiveness, and
believability), and message recall.
For participants exposed to narrative messages about negative consequences of
drinking, all t tests for were non-significant, which indicated that there were no
differences caused by different versions of the narrative messages about negative
consequences of drinking. Similarly, the results of the t tests for statistical messages
about drinking were non-significant; thus, there were no differences caused by different
versions of the statistical messages about negative consequences of drinking. Results of
all t tests for statistical and narrative messages about negative consequences of lack of
sleep were non-significant. Therefore, there were no differences caused by different
versions of the messages, and all versions were combined for analyses. Results for all
message replication t tests are presented in Table 3.4.
Overall Attrition
Although randomization results in similar groups by nullifying participants‘
selection biases, and controls for both known and unknown potentially confounding
variables (Ray, 2006), attrition from these groups may create dissimilarities. To test that
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possibility, several independent sample t tests were performed. According to Green and
Salkind (2003), if the sample size is moderate to large, t tests will still yield reasonably
accurate results even when the assumption of normality is violated. Therefore,
independent samples t tests were conducted because the sample size was moderate (those
who did not return at Time 2, n = 62, those who returned at Time 2, n = 556 after
excluding those who were younger than 18 or older than 27). All t tests were performed
at p < .05 level. The dependent variables included: CCI, RCQ, attitude toward drinking
and sleep, attitudinal judgments about heavy drinkers and sleep deprived people, range of
opinions about drink and sleep, personal involvement (self and others) with drinking,
personal involvement with sleep (self and others), drinking and sleeping behaviors,
behavioral intentions to drink and sleep, message perception (realism, reflectiveness, and
believability), and message processing.
The t tests for RCQ, attitude toward drinking and sleep, attitudinal judgments
about heavy drinkers and sleep deprived people, range of opinions about drink and sleep,
personal involvement with drinking (self and others), personal involvement with sleep
(others), drinking and sleeping behaviors, behavioral intentions to drink and sleep,
message perception (realism, reflectiveness, and believability), and message processing
effort were non-significant, thus, there were no significant differences between two
groups of participants. Table 3.5 presents the results of t tests for all variables. Only for
two variables, CCI and personal involvement with sleep (self-experience), the results of t
tests were significant, indicating that there were differences between two groups of
participants for these two variables. The results of these tests are described next.
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The t test for CCI was significant. Levene‘s test for Equality of variance indicated
that variances in cognitive complexity between two groups were not significantly
different from each other at p < .05, thus, the equality-of-variance assumption was not
violated. There were significant differences in levels of cognitive complexity measured
by CCI between participants who returned to Time 2 survey and those who did not return
at Time 2, t(615) = 2.87, p < .01. Those participants who did not return to the study at
Time 2 demonstrated higher cognitive complexity (M = 3.87, SD = .45) than those who
did return at Time 2 (M = 3.71, SD = .42). The 95% confidence interval for the difference
in means ranged from .05 to .28, and the effect size was medium (d = .37). Therefore, the
level of cognitive complexity as measured by CCI was significantly different between
two groups of participants. Overall, the study lost slightly more participants who were
higher in CCI (but not RCQ). There are several plausible explanations of this result. First,
participants with higher levels of cognitive complexity could have been more bored with
the study that those with lower levels of cognitive complexity and chose not to return.
Alternatively, participants‘ expectations of exerting more effort could have been
negatively violated at Time 1 and resulted in disinterest in returning for Time 2.
The t test for personal involvement with sleep (self-experience) was also
significant. Levene‘s test for Equality of variance indicated that variances in personal
involvement with sleep (self-experience) between two groups did not differ significantly
from each other at p < .05, thus, the equality-of-variance assumption was not violated.
There were significant differences in levels of personal involvement with sleep (selfexperience) between participants who returned to Time 2 survey and those who did not
return at Time 2, t(614) = 3.10, p < .01. Non-returning participants were more personally
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involved with negative consequences of lack of sleep (self-experience, M = 2.82, SD =
1.89) than those who did return at Time 2 (M = 2.11, SD = 1.69). The 95% confidence
interval for the difference in means ranged from .26 to 1.16. Therefore, two groups were
significantly different in personal involvement for sleep (self-experience), and the study
lost more participants with self-experience for sleep issues.
Results
A series of analyses was performed to investigate the relationship between
cognitive complexity and other variables affecting message processing. Psychometric
analyses for all measures were presented in the method section along with measure
descriptions and descriptive statistics. The level of significance was set at p < .05 for all
tests except for correlations, which were tested at p < .01 to protect against Type I error.
Next, the results of the analyses will be presented.
Measures of Cognitive Complexity (CCI and RCQ)
To examine the association between the Cognitive Complexity Instrument (CCI)
developed by the author and the well-established measure of cognitive complexity, Role
Category Questionnaire (RCQ), a series of correlations was performed. The correlations
(overall and by dimensions) are presented in Table 3.6. The correlation between CCI (at
Time 1) and RCQ was statistically significant (r = .12, p < .01). Thus, the results of this
study confirmed that CCI was related to RCQ, albeit weakly. The correlations between
three CCI dimensions and RCQ were significant for differentiation (r = .10, p < .01) and
integration (r = .19, p < .01). For CCI abstractness and RCQ the correlation was nonsignificant (r = .03, p = .24).
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Hypothesis 1
Hypothesis 1 proposed that study participants would report more personal
involvement (self and others‘ experience) with negative consequences of alcohol
consumption than with lack of sleep. Two paired-sample t tests (for self-experience and
for others‘ experience) were conducted to test this hypothesis with the level of
significance set at p < .05. For self-experience, contrary to our expectations, results
indicated that personal involvement with negative consequences of lack of sleep (M =
2.11, SD = 1.69) was significantly greater than involvement with alcohol consumption (M
= 1.79, SD = 1.61), t(553) = 3.60, p < .01. The 95% confidence interval for the mean
difference between the two groups was .14 to .49. For others‘ experience, results
indicated that personal involvement with negative consequences of consumption of
alcohol (M = 9.91, SD = 4.31) was significantly greater than with lack of sleep (M = 5.71,
SD = 4.31), t(559) = 22.01, p < .01. The 95% confidence interval for the mean difference
between the two groups was 3.82 to 4.57. Thus, the results indicated opposite findings for
involvement with drinking and with lack of sleep. Hypothesis 1 was partially supported
and participants‘ level of involvement (others‘ experience) was greater for alcohol
consumption than for sleep, although for self-experience participants demonstrated higher
level of personal involvement with the sleep issue.
Hypothesis 2
Hypothesis 2 predicted that participants with higher levels of cognitive
complexity would exhibit a greater range of opinions toward an issue than those with
lower levels of cognitive complexity. To test this hypothesis, correlations between
measures of cognitive complexity (CCI and RCQ) and range of opinions (for drinking
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and sleep) were performed. The results indicated that there were no significant
associations between cognitive complexity and range of opinions about drinking (for CCI
and range of opinions about drinking, r = -.03, p = .54, for RCQ, r = -.03, p = .22). For
sleep, correlations were significant: for CCI and range of opinions about sleep, r = .10, p
< .01, for RCQ, r = .12, p < .01, indicating that participants with higher cognitive
complexity demonstrated a greater range of opinions about the sleep issue. For the
alcohol and sleep issues, both measures of cognitive complexity behaved in a similar
manner. Overall, hypothesis 2 was only partially supported for the range of opinions
about sleep but not for the range of opinions about drinking.
Hypothesis 3
Hypothesis 3 predicted that participants with lower levels of cognitive complexity
would demonstrate greater attitude change toward an issue after reading the message than
those with higher levels of cognitive complexity. To test this hypothesis, two correlations
(for drinking and lack of sleep) were performed. The results indicated that there were no
significant associations in attitude change for those with higher or lower levels of
cognitive complexity (for CCI and attitude change about drinking, r = .01, p = .50; for
CCI and attitude change about lack of sleep, r = -.03, p = .23). In addition, correlations
were performed to test if correlations with RCQ were significant and if RCQ behaves in a
manner similar to CCI. For RCQ and attitudinal change about drinking, correlation was
non-significant (r = .01, p = .45). For RCQ and attitudinal change about lack of sleep, the
correlation was also non-significant (r = .02, p = .30). Thus, both measures of cognitive
complexity demonstrated similar patterns. Overall, Hypothesis 3 was not supported, and
there was no association between levels of cognitive complexity and attitudinal change.
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Hypothesis 4
Hypothesis 4 proposed that participants with higher levels of personal
involvement (self and others‘ experiences) in the issue would demonstrate less attitudinal
and behavioral changes after exposure to a message. To test this hypothesis, several
correlations were performed.
Personal Involvement with Drinking
For attitudinal change, the correlation with personal involvement in drinking
(self-experience) was significant and positive (r = .12, p < .01), indicating more negative
attitudes toward drinking. However, for others‘ experience the correlation was not
significant (r = .03, p = .23), indicating no significant changes in attitude toward
drinking. For behavioral change, the correlations with personal involvement in drinking
(both self- and others‘ experiences) were significant and positive (for self, r = .17, p <
.01; for others, r = .14, p < .01). These results indicated that, contrary to the predictions,
those more personally involved in drinking demonstrated higher behavioral change,
indicating greater engagement in drinking behavior between Time 1 and Time 2
Personal Involvement with Sleep
For attitudinal change, the correlations with personal involvement with lack of
sleep (self- and others‘ experiences) were non-significant (for self-experience, r = .02, p
= .30; for others‘ experience, r = .04, p = .21), indicating no attitudinal changes toward
sleep. For behavioral change, the correlations with personal involvement with lack of
sleep (self- and others‘ experiences) were also non-significant (for self, r = -.01, p = .40;
for others, r = -.02, p = .36). Thus, Hypothesis 4 was not confirmed for sleep and was
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opposite of the prediction for alcohol (for attitudinal change, only for self-experience, and
for behavioral change, for self and others‘ experiences).
Hypothesis 5
Hypothesis 5 predicted that there would be no differences in rating a message as
more realistic, more reflective, and more believable among those with different levels of
cognitive complexity. To test that prediction, correlations were conducted between
message perception variables (realism, reflectiveness, and believability) with CCI and
RCQ. Both measures of cognitive complexity behaved in a similar manner: the
correlations were non-significant for realism (for CCI, r = .06, p = .07; for RCQ, r = -.04,
p = .20), for reflectiveness (for CCI, r = -.02, p = .73; for RCQ, r = .08, p = .08), and for
believability (for CCI, r = -.02, p = .60; for RCQ, r = -.02, p = .72). The results indicated
that cognitive complexity does not affect perception of messages as more realistic,
reflective, or believable. Thus, Hypothesis 5 was supported.
Hypothesis 6
Hypothesis 6 proposed that those participants more involved in the issue (drinking
and sleep) would report more attitudinal and behavioral changes when exposed to
statistical messages than when exposed to narrative messages. To test that hypothesis, a
series of one-way analyses of covariance (ANCOVA) were conducted. The independent
variable, evidence type, included two levels: statistical and narrative (with the control
group excluded from this analysis). The covariate used in ANCOVAs was the personal
involvement (self and others‘ experience). For each ANCOVA, the preliminary analysis
evaluating the homogeneity-of-slopes assumption was performed to evaluate the
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interaction between the covariate and factor in the prediction of the dependent variable
(Green & Salkind, 2003). The results are presented by dependent variables.
Personal Involvement and Attitudinal Change (Drinking)
Self-experience. For personal involvement with drinking (self-experience) and
attitudinal change toward drinking, a preliminary analysis evaluating the homogeneity-ofslopes assumption indicated that the relationship between the covariate (personal
involvement, self-experience) and the dependent variable (attitudinal change toward
drinking) did not differ significantly as a function of the independent variable (message
evidence type), F(1,497) = .01, p = .91. The homogeneity of slopes assumption (Green &
Salkind, 2003) was not violated, and the ANCOVA was computed. There was no
significant main effect, F(1,498) = 2.38, p = .12, partial eta-squared = .01. The adjusted
for initial difference means of attitudes toward drinking across the message evidence
types were ordered in the following manner: those exposed to the narrative messages had
the largest adjusted mean (M = .04, SE = .03) followed by those exposed to the statistical
messages (M = -.03, SE = .03). However, the relationship between the covariate (personal
involvement) and attitudinal change, controlling for the evidence type, was significant,
F(1,498) = 5.89, p = .02, partial eta-squared = .01, indicating that as the personal
involvement increases, so does the attitudinal change. Overall, the results indicated that
there were no differences in attitudinal changes among groups exposed to different
message evidence types when controlling for personal involvement. Table 3.7 presents
the results for this test.
Other’s experience. For personal involvement with drinking (others‘ experience)
and attitudinal change toward drinking, the homogeneity-of-slopes assumption was not
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violated, F(1,497) = 1.45, p = .23, and the ANCOVA was computed. It revealed no
statistically significant main effect F(1,498) = 2.04, p = .15, partial eta-squared = .01.
The adjusted for initial differences means toward drinking across the message evidence
types were ordered in the following manner: for those exposed to the narrative messages,
M = .04, SE = .03, for those exposed to the statistical messages M = -.03, SE = .03. The
relationship between the covariate (personal involvement) and attitudinal change,
controlling for the evidence type, was also non-significant, F(1, 498) = .52, p = .47,
partial eta-squared = .01. Thus, the relationship between the personal involvement and
attitudinal change did not differ significantly as a function of the message evidence type.
Overall, the results indicated that there were no differences in attitudinal changes
between groups exposed to different message evidence types when controlling for
personal involvement. Table 3.8 presents the results for this test.
Personal Involvement and Attitudinal Change (Sleep)
Self-experience. For personal involvement with sleep (self-experience) and
attitudinal change toward lack of sleep, the homogeneity-of-slopes assumption was not
violated, F(1,491) = .97, p = .33, and the ANCOVA was computed. It revealed no
statistically significant main effect F(1,492) = .08, p = .78, partial eta-squared = .01. The
adjusted for the initial difference means of the attitudinal change toward lack of sleep
across the message evidence type were: for the narrative messages group, M = -.14, SE
.04, and for the statistical messages group, M = -.12, SE = .04. The relationship between
the covariate (personal involvement) and attitudinal change, controlling for the evidence
type, was also non-significant, F(1, 492) = .12, p = .73, partial eta-squared = .01. Thus,
the results indicate that there were no significant differences in attitudinal change toward
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lack of sleep between more or less involved in the issue (self-experience) participants
when they were exposed to different message evidence types. Table 3.9 presents the
results for this test.
Others’ experiences. For personal involvement with sleep (others‘ experiences)
and attitudinal change toward lack of sleep, the homogeneity-of-slopes assumption was
not violated, F(1,491) = .36, p = .55, and the ANCOVA was computed. It revealed no
statistically significant main effect F(1,492) = .07, p = .79, partial eta-squared = .01. The
adjusted for the initial difference means of the attitudinal change toward lack of sleep
across the message evidence type were: for the narrative messages group, M = -.14, SE =
.04, and for the statistical messages group, M = -.12, SE = .04. The relationship between
the covariate (personal involvement) and attitudinal change, controlling for the evidence
type, was also non-significant, F(1,492) = .73, p = .40, partial eta-squared = .01. Thus,
the results indicate that there were no significant differences in attitudinal change toward
lack of sleep between more or less involved in the issue (others‘ experience) participants
when they were exposed to different message evidence types. For overall attitudinal
changes, ANCOVA demonstrated that there is no significant relationship between
attitudinal change and message evidence types, controlling for personal involvement (self
and others‘ experience). Table 3.10 presents the results for this test.
Next, four separate ANCOVAs were conducted to test the relationship between
behavioral change and message evidence type, controlling for personal involvement (self
and others‘ experiences).
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Personal Involvement and Behavioral Change (Drinking)
Self-experience. For personal involvement with drinking (self-experience) and
behavioral change toward drinking, the homogeneity-of-slopes assumption was not
violated, F(1,501) = .02, p = .89, and the ANCOVA was computed. It revealed no
statistically significant main effect F(1,502) = .19, p = .66, partial eta-squared = .01. The
adjusted for the initial difference means of the behavioral change toward lack of sleep
across the message evidence type were: for the narrative messages group, M = .99, SE =
.29, and for the statistical messages group, M = 1.17, SE = .29. However, the relationship
between the covariate (personal involvement) and behavioral change, controlling for the
evidence type, was significant, F(1, 502) = 16.46, p < .01, partial eta-squared = .03. This
result indicated that the covariate, personal involvement, has a significant effect on
behavioral change: as personal involvement increases, so does a behavioral change.
Overall, the results indicate that there were no significant differences in behavioral
change toward drinking between those more or less involved in the issue (selfexperience) participants when they were exposed to different message evidence types.
Table 3.11 presents the results for this test.
Others’ experiences. For personal involvement with drinking (other‘s
experiences) and behavioral change toward drinking, the homogeneity-of-slopes
assumption was not violated, F(1,501) = .17, p = .68, and the ANCOVA was computed.
It revealed no statistically significant main effect F(1.502) = .27, p = .61, partial etasquared = .01. The adjusted for the initial difference means of the behavioral change
toward drinking across the groups exposed to different message evidence type were: for
the narrative messages group, M = .97, SE = .29, and for the statistical messages group,
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M = 1.18, SE = .29. However, the relationship between the covariate (personal
involvement) and behavioral change, controlling for the evidence type, was significant,
F(1, 502) = 9.18, p < .01, partial eta-squared = .02, indicating that behavioral change is
affected by personal involvement. Overall, the results indicate that there were no
significant differences in behavioral change toward drinking controlling for personal
involvement (others‘ experience) when participants were exposed to different message
evidence types. Table 3.12 presents the results for this test.
Personal Involvement and Behavioral Change (Sleep)
Self-experience. For personal involvement with lack of sleep (self-experience) and
behavioral change toward sleep, the homogeneity-of-slopes assumption was not violated,
F(1, 498) = .51, p = .48, and the ANCOVA was computed. It revealed no statistically
significant main effect F(1,499) = .15, p = .70, partial eta-squared = .01. The adjusted for
the initial difference means of the behavioral change toward sleep across the message
evidence type were: for the narrative messages group, M = -.06, SE = .08, and for the
statistical group, M = -.10, SE = .08. The relationship between the covariate (personal
involvement) and behavioral change, controlling for the evidence type was also nonsignificant, F(1, 499) = .03, p = .87, partial eta-squared = .01. Thus, the results indicate
that controlling for personal involvement, there were no significant differences in
behavioral change toward sleep between participants exposed to different message
evidence types. Table 3.13 presents the results for this test.
Others’ experiences. The final ANCOVA was performed for personal
involvement with lack of sleep (other‘s experiences) and sleep behavioral change. A
preliminary analysis evaluating the homogeneity-of-slopes assumption indicated that this
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assumption was not violated, F(1,498) = .03, p = .86, and the ANCOVA was computed.
No statistically significant main effect was found, F(1,499) = .15, p = .71, partial etasquared = .01. The adjusted for the initial difference means of the sleep behavioral were:
for the narrative messages group, M = -.06, SE = .08, and for the statistical group, M = .10, SE = .08. The relationship between the covariate (personal involvement) and
behavioral change, controlling for the evidence type was also non-significant, F(1, 499) <
.01, p = .97, partial eta-squared = .01. Thus, the results indicate that controlling for
personal involvement (others‘ experience) there were no significant differences in sleep
behavioral change among participants exposed to different message evidence types.
Table 3.14 presents the results for this test.
Overall, the results of ANCOVAs demonstrated that there are no significant
relationships between attitudinal or behavioral changes toward drinking and lack of sleep
and message evidence type, controlling for personal involvement (self and others‘
experience). Thus, Hypothesis 6 was not supported. However, in some instances personal
involvement plays an active role as a significant covariate in the relationship between
attitudinal and behavioral changes and message evidence type.
Research Question 1
Research question 1 asked if there is any relationship between personal
involvement (self-experience and others‘ experience) and cognitive complexity. To
answer this question, several correlations were performed. First, the correlations between
CCI and personal involvement with negative consequences of drinking (self and others‘
experiences) were performed. The results were non-significant for all of these tests (for
self, r = -.06, p = .07; for others‘, r = .07, p = 06). Next, the correlations between CCI and
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personal involvement (self and others‘ experience) with lack of sleep were performed;
once again, the results were non-significant (for self, r = .03, p = .22; for others‘, r = .06,
p = 07). For cognitive complexity as measured by RCQ, the results were mixed. The
correlations between RCQ and personal involvement with drinking (self and others‘
experiences) were non-significant (for self, r = .05, p = .14; for others‘, r = .10, p = .01).
However, the correlations between RCQ and personal involvement with sleep (self and
others‘ experiences) were both significant, although weak, at p < .01 (r = .14 for self, and
r = .13 for others‘ experiences). Thus, the results indicate that cognitive complexity is not
associated with personal involvement for drinking, however, it may be positively
correlated with personal involvement for sleep as measured by RCQ but not CCI. In other
words, those with higher cognitive complexity (as measured by RCQ) tend to be more
personally involved in sleep issue (self and others‘ experiences) than drinking issue.
Research Question 2
Research question 2 asked which type of message evidence (statistical or
narrative) produces bigger attitudinal and behavioral changes (for both alcohol and sleep
messages). In order to answer this question, four independent t tests were performed.
None of the t tests were significant; thus, there is no association between type of message
evidence and attitudinal and behavioral changes. Table 3.15 presents the results of t tests.
Research Question 3
Research question 3 asked what is the interactive effect of cognitive complexity
with message evidence type and topic on attitudinal and behavioral changes, range of
opinions, message perceptions (realism, reflectiveness, and believability), message
processing efforts, and message recall. To assess the effects of message evidence type,
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topic, and cognitive complexity on these variables, a series of 2 (high cognitive
complexity vs. low cognitive complexity, measured by CCI) X 2 (drinking vs. sleep
topic) X 2 (statistical vs. narrative) between-participants factorial ANOVAs were
performed (the control group was excluded from these analyses). A median split (median
= 3.75) was created in the cognitive complexity variable to differentiate between those
with lower (< 3.75; n = 244) and higher (> 3.75; n = 265) cognitive complexity. The
result of each ANOVA is reported next by dependent variables.
Attitudinal Change toward Drinking
For attitudinal change toward drinking, neither main nor interaction effects were
significant. This absence of significant effects indicated that there were no differences in
attitudinal change among different experimental groups. The results of the ANOVA
along with means and standard deviations for attitudinal change toward drinking as a
function of the cognitive complexity, message topic, and message evidence are presented
in Tables 3.16 and 3.17.
Attitudinal Change toward Sleep
For attitudinal change toward sleep, there were no significant main effects but a
significant interaction effect between type of the evidence and cognitive complexity,
F(1,487) = 4.41, p = .04, partial eta-squared = .01. Follow-up examination of the
interaction between cognitive complexity and message evidence type indicated that for
those with higher levels of cognitive complexity, exposure to narrative messages led to
more positive attitudinal change (positive attitude about more hours of sleep), and
exposure to statistical messages led to a more negative change (less positive attitude
toward more hours of sleep). However, those with lower levels of cognitive complexity
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demonstrated opposite effects: exposure to narrative messages resulted in more negative
change (less positive attitude about more hours of sleep) while exposure to statistical
messages resulted in a higher positive change (more positive about more hours of sleep).
To simplify, for those with higher cognitive complexity, narrative messages worked
better, but for those with lower cognitive complexity statistical messages worked better.
Thus, attitudinal change toward sleep as a function of message type and cognitive
complexity was significantly different between different experimental groups. The
interaction between message type evidence and cognitive complexity is presented in
Figure 2. The results of ANOVA along with means and standard deviations for attitudinal
change toward sleep are presented in Tables 3.18 and 3.19.
Behavioral Change toward Drinking
For behavioral change toward drinking, results of ANOVA for main and
interaction effects were non-significant. Thus, for the behavioral change toward drinking,
there were no differences between means for the groups. The results of ANOVA along
with means and standard deviations for behavioral change toward drinking are presented
in Tables 3.20 and 3.21.
Behavioral Change toward Sleep
For behavioral change toward sleep, the results of ANOVA for main and
interaction effects were non-significant, indicating that there were no differences between
means for the groups. The results of ANOVA along with means and standard deviations
for behavioral change toward sleep are presented in Tables 3.22 and 3.23.
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Message Perception
Message realism. For message realism, there was a significant main effect for
message evidence type, F(1,500) = 19.45, p < .01, partial eta-squared = .04, and a
significant interaction between topic and message type, F(1,500) = 15.38, p < .01, partial
eta-squared = .04. The significant main effect for message type indicated that those
exposed to statistical messages perceived message as more realistic (M = 3.46, SD = .04)
than those exposed to narrative messages (M = 3.24, SD = .04). Follow-up evaluation of
the interaction between message evidence and format indicated that for alcohol, there
were no differences by message evidence; that is, participants perceived narrative and
statistical alcohol messages about negative consequences of drinking as equally realistic.
For sleep, however, participants rated the statistical messages as more realistic than
narrative messages. Thus, the perception of message realism as a function of message
type and topic was significantly different among different groups. The interaction
between message type evidence and topic is presented in Figure 3. The results of
ANOVA along with means and standard deviations for message realism are presented in
Tables 3.24 and 3.25.
Message reflectiveness. For message reflectiveness, the ANOVA resulted in no
significant main effects but a significant interaction between topic and message type,
F(1,500) = 10.56, p < .01, partial eta-squared = .02. Follow-up examination of the
interaction between message topic and message type indicated that those exposed to
narrative messages about alcohol reflected more on the message. For sleep, however, the
finding was opposite, with narrative messages rated as least reflective. Those exposed to
statistical messages about sleep had a higher perception of message reflectiveness than

162
those exposed to statistical messages about drinking. Thus, the perception of message
reflectiveness as a function of message type and topic was significantly different among
different experimental groups. The interaction between message type evidence and topic
is presented in Figure 4. The results of ANOVA along with means and standard
deviations for message reflectiveness are presented in Tables 3.26 and 3.27.
Message believability. For message believability, results of the ANOVA indicated
a significant main effect for message evidence type, F(1,500) = 21.69, p < .01, partial etasquared = .04, and a significant interaction effect between topic and message type,
F(1,500) = 4.35, p = .04, partial eta-squared = .01. The significant main effect for
message type indicated that those in a statistical group demonstrated significantly higher
perception of message believability (M = 3.08, SD = .05) than those in a narrative group
(M = 2.78, SD = .05) for both topics. For alcohol, statistical messages were slightly more
believable than narrative. For sleep, however, statistical messages were dramatically
more believable than narrative messages. Thus, the perception of message believability
depends on message evidence type, in addition to interaction between message type and
topic. The interaction between message type evidence and topic is presented in Figure 5.
The results of ANOVA along with means and standard deviations for message
believability are presented in Tables 3.28 and 3.29.
Message Processing Effort
For message processing effort, results of ANOVA demonstrated no significant
main effects but a significant interaction between topic and message type, F(1,500) =
8.32, p < .01, partial eta-squared = .02. Follow-up examination of the interaction between
message topic and message type indicated that for sleep issue, those exposed to statistical
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messages reported greater message processing effort than those exposed to narrative
messages. For alcohol, there was no real difference between statistical and narrative
messages on message processing effort. Thus, message processing effort as a function of
message type and topic was significantly different among different experimental groups.
The interaction between message type evidence and topic is presented in Figure 6. The
results of ANOVA along with means and standard deviations for message processing
effort are presented in Tables 3.30 and 3.31.
Message Recall
For message recall, there were no significant interaction effects, but there was a
significant main effect for cognitive complexity, F(1,495) = 5.40, p = .02, partial etasquared = .01. The cognitive complexity main effect indicated that those with higher
levels of cognitive complexity demonstrated significantly better message recall (M =
3.56, SD = .06) than those with lower levels of cognitive complexity (M = 3.35, SD =
.06). The results of ANOVA along with means and standard deviations for message recall
are presented in Tables 3.22 and 3.23.
Control Group
It was expected that for the control group there would be no attitudinal and
behavioral changes toward drinking or lack of sleep. For those exposed to the control
message, two-tailed paired-samples t tests were conducted to evaluate whether there were
significant changes between attitudes and behaviors toward drinking and lack of sleep at
Time 1 and Time 2, with the level of significance set at p < .05. For attitudes about
drinking and sleep among those exposed to the control message, the results indicate that
there were no significant changes between Time 1 and Time 2. Similarly, there were no
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significant changes between Time 1 and Time 2 for drinking and sleep behavior. Thus,
the results of the paired-samples t tests supported the prediction. For those exposed to the
control messages, over time there were no differences in attitudes about drinking or sleep.
The results of these tests are presented in Table 3.34.
Education
To explore differences among college students on cognitive complexity as a
function of education, independent-sample t tests were conducted. The year in school
variable was used as a proxy of education. Three separate t tests were conducted between
education and CCI (measured at Time 1 and Time 2) and education and RCQ. For
education and CCI (Time 1 and Time 2) the results of t tests were non-significant, and
junior/seniors students did not demonstrate higher levels of cognitive complexity as
compared to first year/sophomores. However, for education and RCQ the result of the
test was significant, t(547) = 2.48, p = .01, 95% confidence intervals .07 to .59, but the
results were counter to what was expected. Specifically, first year and sophomore
students demonstrated higher levels of cognitive complexity as measured by RCQ (M =
5.16, SD = 1.61) on average than junior/senior students (M = 4.83, SD = 1.49). The
results of the t tests are presented in Table 3.35.
Summary of Results
The results for all research questions/hypotheses were analyzed using appropriate
parametric procedures. Parametric procedures were employed for all continuous
dependent variables. The results for all hypotheses/research questions are explored
further in the discussion section. Table 3.36 summarizes the overall results for all
hypotheses and research questions. The following discussion section elaborates on the
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findings for the social judgment theory, main variables in the study, and effectiveness of
different message evidence types. Finally, limitations, implications, future research and
conclusion are presented in the discussion section.
Discussion
To date, research about the role of cognitive complexity in information processing
and attitude change is incomplete and non-systematic. The purpose of the third study was
to overcome some shortcomings of current research on cognitive complexity and to
understand if and how cognitive complexity affects message processing. In particular,
one of the goals of the Study 3 was to examine if and how cognitive complexity affects
the relationship between message processing and attitudinal and behavioral changes (in
relation to alcohol consumption and sleep). This section will discuss findings regarding
cognitive complexity, message evidence types, personal involvement, and interventionrelated variables (in relation to social judgment theory and transportation theories).
Results of the study will be organized by three main design variables (cognitive
complexity, message evidence, and personal involvement), and include the following
variables: attitudes and behaviors toward drink and sleep, drinking and sleep behaviors,
message perceptions (realism, reflectiveness, and believability), message processing
effort, and message recall. Next, limitations of sampling, procedure, design, and analyses
will be discussed. Finally, implications will be discussed, followed by recommendations
for future research.
Findings for Cognitive Complexity
In the present study, the three-dimensional structure of the CCI was examined,
and the three-factor structure of the measure was supported by conducting a second-order
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confirmatory factor analysis. As in the previous two studies, the reliabilities for these
dimensions were adequate. Once again, the CCI measure demonstrated adequate
convergent validity with RCQ and in most instances behaved in a manner similar to
RCQ. These findings add to the body of evidence regarding the validity of the CCI.
The present research sought to explore the role of cognitive complexity as a
predictor of information processing and as a potential moderator of the relationship
between exposure to persuasive information and attitude-based outcomes (e.g., attitudinal
and behavioral changes toward drinking and sleep). The most significant finding, in light
of current research, is the absence of significant main effects on all dependent variables
for cognitive complexity with the exception of message recall. In this study, participants‘
level of cognitive complexity did not directly affect attitudes and behaviors, or message
perceptions and message processing efforts. In other words, susceptibility to persuasion
(as demonstrated by attitudinal and behavioral changes) is not directly dependent on
cognitive complexity level. Thus, cognitive complexity did not act as a significant
predictor for any of the dependent variables except message recall. However, several
interactions with cognitive complexity were significant, which could serve as a caution to
other researchers investigating simple effects of the construct. In most of the studies on
message evidence type, evidence is manipulated independently of other relevant
variables; this design choice makes the examination of significant interactions
impossible. Investigation of the interactive effects could potentially explain more
variance in health risk behavior than predictions made exclusively on main effects of
cognitive complexity (or other variables).

167
Cognitive Complexity and Message Recall
For message recall, cognitive complexity was a significant predictor. In the
present study, participants with higher levels of cognitive complexity demonstrated
significantly higher message recall two weeks later than their lower cognitive complexity
counterparts. This result is consistent with previous findings by Cacioppo, Petty, and
Morris (1983) and Bradley and Meeds (2004) who investigated the relationship between
need for cognition and message recall. Both studies found that people with higher need
for cognition typically demonstrate greater message recall than those with lower need for
cognition.3 Because cognitive complexity is strongly related to need for cognition (based
on the findings from Study 1 and Study 2 as well as the review of literature), the current
results could be seen as a validation of the previous findings of Cacioppo et al. (1983)
and Bradley and Meeds (2004) and add to the validity of the CCI. Overall, the strong
association between CCI and need for cognition is not surprising as both measures are
based on the same underlying logic – more complex people prefer more complex and
varied information.
Cognitive Complexity and Range of Opinions
Interesting results were obtained when examining the relationship between
cognitive complexity and range of opinions. As predicted, participants who demonstrated
higher levels of cognitive complexity reported a greater range of opinions toward sleep.
However, there was no association between level of cognitive complexity and range of
opinions toward drinking. One possible explanation to that phenomenon is that situational
and environmental factors have some impact on cognitive complexity (see Suedfeld et al.,
1992). Based on this argument, a person with higher level of cognitive complexity may
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not engage cognitive skills at all times, depending on their motivation for
central/systematic processing. This finding supports previous reports that complexity
could manifest itself in one particular situation or context situation and not in another
(Schroder et al., 1967; Streufert & Streufert, 1978; Suedfeld et al., 1992). Overall, the
present results might indicate that the relationship between cognitive complexity and
range of opinions is a situation-dependent, and context-specific. It should be noted that
one of the shortcomings of this finding is that it might mean that the relationship between
cognitive complexity and some outcome variables is not generalizable across all topics,
which makes it more difficult for message designers to utilize as a targeting variable.
The observed variations in relationship between cognitive complexity and range
of opinions could also be explained by the amount of knowledge participants have about
an issue. Irwin, Tripodi, and Bieri (1967) suggested that cognitive complexity modes
could be affected by a state of perceptual vigilance. Building on the fact that participants
in their study demonstrated significantly higher levels of cognitive complexity (i.e.,
differentiation) when describing people who evoke negative affect, Irwin et al. (1967)
proposed that we dislike people who we perceive as threatening. As a result, in an effort
to describe others who are threatening, and to gain predictability and understanding,
people tend to demonstrate higher cognitive complexity by paying more attention to their
characteristics. Applying this reasoning to the findings of the current study, it could be
speculated that demonstrating higher levels of cognitive complexity on a topic with few
targeted messages (i.e., negative consequences of lack of sleep) but not to a more familiar
one (i.e., negative consequences of drinking), is related to a vigilant perceptual style of
the participants.
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Assuming that message topics varied in familiarity, more familiarity with
drinking issue could cause participants not to apply their cognitive abilities to that issue.
Thus, effect of familiarity could explain lack of motivation to think about drinking issue.
This suggestion is based on results of several studies on persuasive effects of product
warning labels (e.g., Godfrey, Allender, Laughery, & Smith, 1983; Godfrey & Laughery,
1984). These studies found that with increases of consumers‘ familiarity, their ability to
notice the warning messages decrease. Alternative explanations should be explored,
however, especially considering the fact that the present study did not measure
participants‘ familiarity and knowledge about issues per se, and reviews this assumption
(that students are more familiar with negative consequences of drinking) on the literature
review.
Participants may already be relatively complex on one of the issues but not the
other. In addition, the priming effect for drinking messages (students expecting messages
to tell them not to drink and be more ―preachy‖) could also explain the present findings.
It would be interesting in the future studies to measure message expectations prior to
message exposure.
Finally, people‘s ability to articulate a greater range of opinions about an issue
may not be solely due to their higher level of cognitive complexity but could be a
function of different perspectives discussed in the media and in interpersonal interactions
around this issue. This may suggest a different role of cognitive complexity in this
context, especially to people consuming more media and who are more socially active.
As a result, people higher in cognitive complexity could prefer perspectives that offer
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more complex and diverse understandings of the issue and reject too simplistic
explanations and/or proposed solutions to issues.
Cognitive Complexity and Attitudinal Change
Cognitive complexity also had a significant interaction with topic and attitudinal
change. The results of the current study demonstrated that when participants with higher
cognitive complexity were exposed to the narrative messages about sleep, they
demonstrated higher sleep attitudinal change than when exposed to statistical messages.
On the other hand, those with lower levels of cognitive complexity demonstrated higher
positive attitudinal change about more hours of sleep when they were exposed to
statistical messages. This phenomenon could be related to the finding by Whitehead
(1971) who found that participants scoring lower on critical thinking ability rated
speakers as slightly more trustworthy and objective when the speaker provided evidence
citation than the same speech without citation evidence. If statistical messages are viewed
as more authoritative and credible than narrative, then the results of the present study
confirm Whitehead‘s (1971) findings. If future studies confirm that cognitive complexity
affects perception of message credibility, then message designers should account for this
link when planning health risk campaigns and/or interventions.
Cognitive Complexity and Message Perceptions
Although not a main focus of the study, the present study explored the
relationship between cognitive complexity and perception of messages as more realistic,
reflective, and believable. The result of this investigation somewhat supports Green and
Brock‘s (2000) contention that transportation (which is positively associated with
perceived realism of the message; Green, 2004) and cognitive elaboration are distinct
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constructs. As expected, the differences in levels of cognitive complexity do not affect
perception of messages as more realistic, reflective, and believable. Thus, message
designers should explore other variables that could possibly predict more realistic,
believable, and reflective perceptions of messages.
Cognitive Complexity and Education
Finally, the examination of differences for education (with school year as a proxy)
and cognitive complexity (measured by CCI) revealed that there were no differences in
levels of cognitive complexity between first and second year students as compared to
third and fourth year students. This result confirms the previous findings of Study 1 and
previous research (e.g., Fong et al., 1997; Schneiner, 1979) and adds to the validity of the
CCI. It should be noted, however, that when cognitive complexity was measured by
RCQ, the results indicated differences by education. Taking into account the results of
previous research, as well as the fact that no differences were demonstrated in Study 1 (as
measured by three different measures of cognitive complexity), and in Study 3 when
utilizing CCI, the overall results could be interpreted that cognitive complexity is not (or
not strongly) affected by the year of schooling variable. While further research is needed
to confirm this point with a wider range of education and experiences (or by age), this
result is congruent with the related research (e.g., Messick, 1984; Tanaka, Panter, &
Winborne, 1988) which demonstrate that similar to cognitive complexity constructs are
not or only slightly affected by years in school.
If we accept the premise that cognitive complexity is an acquired skill (or an
environmental variable), then education could be thought of as a cause of cognitive
complexity. Thus, finding that there is no relationship between education and levels of
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cognitive complexity could indicate that cognitive complexity should be not viewed as an
acquired skill.
Findings for Message Evidence
Of all the variables utilized in the current study, this one accounted for the most
variance. It had significant interaction effects on all message perception variables
(realism, reflectiveness, and believability), as well as on message processing effort, thus
showing significant explanatory power. In general, statistical messages about sleep were
rated as more real, reflective, and believable than narrative messages about sleep.
Statistical messages about sleep required the most message processing effort, according
to the data. This finding contradicts previous findings that there are no differences in
message processing efforts between different message evidence types (see Greene &
Brinn, 2003) and that narrative messages require higher mental effort (Greene et al., in
press). Interestingly, the current study utilized the same measure of message processing
evidence (AIME) as Greene and Brinn (2003) and Greene et al. (in press). It should be
noted, however, that Greene and Brinn (2003) and Greene et al. (in press) examined the
simple effects between message processing effort and message evidence without
examining potential interactive effects of variables with message topic. However, the
present results for drinking issues confirmed Greene and Brinn‘s (2003) findings, as there
were no significant differences in message processing effort between different types of
message evidence for that topic. Thus, once again, the results of the present study
indicate that the interaction between message processing effort and message topic could
be issue-specific.
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In the present study, message evidence type in interaction with message topic was
the best predictor of subjects‘ perceptions of messages as more realistic, reflective, and
believable, in addition to message processing efforts. Perception of statistical messages
about sleep as more real, reflective, and believable presents one of the most interesting
findings of the present study. This finding contradicts the previous data rooted in
transportation theory. Up to this time, most of the research indicated that narrative
messages are perceived as more realistic, vivid, and memorable (e.g., Greene & Brinn,
2003; Nisbett & Ross, 1980). Kopfman et al. (1998) reported that statistical messages
were rated as more credible and effective than narrative. If realism, reflectiveness, and
believability are related to message credibility and effectiveness, then the present findings
could provide much needed empirical support on which to base decisions about message
evidence presentation. Perceived realism, for example, could be an important factor in
logic-based decision-making (Austin, Pinkleton, & Fujioka, 1999). In general, outcomes
of the persuasive messages could depend on the perception of the message receivers.
Thus, more positive message perception could provide a necessary link between message
persuasiveness and attitudinal and behavioral changes. Overall, results from this study
indicate that statistical and narrative messages function differently yet, both message
evidence types have some effects on message perception variables and message
processing efforts.
The investigation of a possible relationship between exposure to different
message evidence types and attitudinal and behavioral changes yielded no significant
results. This can be due to a variety of factors, including source credibility. Granfield
(2002), for example, reported that a social norm campaign failed due to the students‘ lack
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of trust to the messages. Similar results were reported by Thombs, Dotterer, Olds, Sharp,
and Raub (2004) who attributed the ineffectiveness of their social norm campaign to the
students‘ perception of the statistics presented in the messages as low in credibility.
Overall, the results did not provide support for considering different types of message
evidence to be critical factors in the persuasion process. However, it is possible that
changes in attitudes and behaviors will occur over longer periods of time.
Findings for the Personal Involvement
Based on the social judgment theory perspective (Sherif & Hovland, 1961), which
specifies that an increase in ego-involvement results in a corresponding decrease in
attitude change, it was proposed that higher levels of personal involvement would result
in less attitudinal and behavioral changes. The results of the analyses demonstrated that
personal involvement had an effect on one topic but not both. Those more personally
involved with the negative consequences of drinking demonstrated higher attitudinal (for
self-experience only) and behavioral changes (for self and others‘ experiences). Those
more personally involved with the negative consequences of sleep did not demonstrate
higher attitudinal and behavioral changes toward lack of sleep. These findings were
contrary to the proposed hypothesis.
The fact that personal involvement is the collaborative function of both
environmental and cognitive factors could provide some understanding for the present
findings. As such, personal involvement could be attributed to complex cognition versus
other factors (Shulman, 2008), which may lead to different conceptualizations of the
construct. Earlier, Johnson and Eagly (1989) proposed that issue involvement ―implies a
considerably broader set of operations than in fact have been used by investigators‖ (p.
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292). The current study measured participants‘ personal involvement through their
familiarity with negative consequences of risk health behaviors such as lack of sleep and
drinking behaviors. However, personal involvement that is affected by authentic interests
in the issue (or cognitive needs), close ties to one‘s self-concept, or normative influence,
was not measured. As a result, the information processes patterns could be fundamentally
different for the different types of involvement. For example, Johnson and Eagly (1989)
found that with value-relevant involvement, more issue-involved participants were less
persuaded than less-involved participants; however, with outcome-relevant involvement,
more involved participants were more persuaded by strong arguments than less-involved
participants. Finally, with impression-relevant involvement, more involved participants
were slightly less persuaded than less-involved participants. Thus, the effects of different
types of involvement might not be the same in different situations.
In addition, the dual-process models, such as Elaboration Likelihood Model
(ELM; Petty & Cacioppo, 1981), posit that personal involvement is one of the factors
determining central processing. From the ELM perspective, as long as the argument
quality is strong, those more involved in an issue should demonstrate greater attitudinal
change, which could lead to a behavioral change. Johnson and Eagly (1989) proposed
that the studies in the SJT and dual-process traditions may have been measuring or
inducing different types of involvement. Frymier and Nadler (2007) while elaborating on
the differences between different types of involvement in SJT and ELM noted that SJT
deals with involvement as a person‘s commitment to an issue and is related to a person‘s
self-concept and self-esteem (Sherif et al., 1965). ELM, on the other hand, refers to
whether an issue or topic affects receivers‘ interests and goals (Frymier & Nadler, 2007).
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As a result, different conceptualizations of personal involvement might explain different
findings from these two research traditions. Thus, although the current findings were
contrary to what was expected based on SJT perspective, they were in line with findings
based on ELM traditions.
Prior knowledge of the persuasive topic (also based on ELM traditions) could
explain the variability of findings for personal involvement. The more extensive such
prior knowledge, the more likely the receiver is to engage in more elaborate thinking
(e.g., Maheswaran & Sternthal, 1990). If college students have more prior knowledge of
negative consequences of drinking, then that knowledge may enhance the elaboration
regarding risks of engagement in risk behavior, which could lead to attitudinal and
behavioral changes.
The results of the current study demonstrate opposite findings for the personal
involvement and attitudinal changes in relations to different topics (drinking and sleep).
One possible explanation of this divergence by topic could stem from examining different
types of attitude modifications (Park et al., 2007). Park et al. proposed that ―when
confronted with an object or issue an individual has not previously seen or heard, he or
she may start evaluating it, forming a new attitude. Even when an individual has some
familiarity with the object or issue, it is possible that he or she has not yet started an
evaluation of the entity‖ (p. 85). In the current study, this could be the case with lack of
sleep issue, because of the relatively less known and thought of negative consequences of
this behavior. Thus, it could be possible that for the drinking topic, the attitude change
was previously considered, while for the sleep topic, an attitude formation (which is
characterized as an individual‘s evaluation of an entity that he or she did not previously
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assess, Park et al., 2007), and not attitude change, was considered. Hence, attitude
formation versus attempting to change an existing attitude might explain the opposite
findings by different topics in the present study.
Finally, in the present study levels of personal involvement were tested in
relations to different topics. It was expected that participants would report more personal
involvement (self and others‘ experiences) with negative consequences of alcohol
consumption than with lack of sleep. This prediction was partially supported, with
participant reporting higher levels of personal involvement with negative consequences
of drinking only for others‘ experience, and reporting more personal involvement (selfexperience) with negative consequences of lack of sleep. These findings could be
explained by the fact that participants are more likely to be biased by the drive toward
positive self-concept when reporting their own experiences with negative consequences
of drinking. On the other hand, participants reported higher self-experience with negative
outcomes of lack of sleep, as there is much less stigma and more tolerance about lack of
sleep than excessive drinking. A similar explanation of the results in regard to the
negative consequences of drinking and sleeping could be offered by attribution theory
(Kelley, 1967, 1971). Attribution theory proposes that, depending on the outcomes,
people tend to attribute the cause of the outcome to themselves (dispositional or internal
attributes) or to others (situational or external attributes). Typically, positive outcomes
are attributed to the self, and negative outcomes are more frequently attributed to the
others or external sources (Mackenzie & Allan, 2004). In relation to alcohol
consumption, Vuchinich, Tucker, Bordini, and Sullwold (1981), for example, reported
that people tend to give more external attributions to explain their drinking behavior.
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Thus, if drinking is viewed as a more negative behavior than lack of sleep, participants
are more likely to report others‘ involvement rather than self-involvement, especially
with negative consequences. On the other side, if lack of sleep is viewed as a less
negative behavior as compared to drinking, participants will be more likely to report their
own involvement in that behavior, compared to others‘ involvement with negative
consequences. Overall, from an attribution theory perspective, more students are willing
to admit that they have sleep problems rather than alcohol problems, and this is consistent
with the present findings.
One interesting finding provided by the data is that those with higher cognitive
complexity (as measured by RCQ, but not CCI) were more personally involved in sleep
issue, but not drinking issue. Because experience with negative consequences of health
risk behavior (drinking and sleep) was used in this study as a proxy of personal
involvement, it could be concluded that levels of cognitive complexity could predict
one‘s familiarity with negative consequences of some, but not all issues. On the other
hand, if cognitive complexity is topic-specific (and the results of the present study
support this assumption), then it could be inferred that personal involvement could
moderate levels of cognitive complexity.
Findings for Attitudinal and Behavioral Changes
Findings of the current study indicated that, contrary to the expectations, many
participants increased their alcohol consumption and their poor sleep habits after their
exposure to the messages. The behavioral change for drinking in the current study
indicated that participants consumed more alcohol at Time 2 (two weeks after the
exposure to the message) than at Time 1. The behavioral change for sleep in the present
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study indicated that participants slept fewer hours at Time 2 (two weeks after exposure to
the messages) than at Time 1. In general, sleep behavior may have naturally changed over
time because students got closer to final exams and paper deadlines. This finding is
consistent with the previous research indicating that the number of hours of sleep
declines as the academic semester progresses (Brown et al., 2006; Hawkins & Shaw,
1992). Thus, timing of the study (it was conducted during the second half of October,
around the time of midterm exams) could have contributed to the increase in
consumption of alcohol and decrease of sleep hours.
Another plausible explanation for these results is psychological reactance. Despite
the precautions taken when constructing messages to avoid psychological reactance,
participants in this study, by virtue of their prior drinking or sleeping behavior, still could
have experienced a threat to their freedom of performing the behavior. This could lead to
a ―boomerang effect,‖ a condition producing the opposite effects to the one advocated by
the message (Worchel & Brehm, 1970). Quick and Stephenson (2007), in their
pioneering study on psychological reactance observed a negative association between
reactance and message persuasiveness. If, in the present study, psychological reactance
was induced by exposure to messages, then as a result, participants could display it by
increasing their drinking and/or sleeping less. The psychological reactance in
combination with personal involvement in the issue could lead to the rejection of the
messages about negative consequences of excessive drinking and lack of sleep. Campo
and Cameron (2006) found that psychological reactance is a significant threat to social
norm campaign. In addition, information that is used for an influence attempt may have
other unintended and undesirable effects, by affecting not only one determinant of
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behavioral intention (for example, attitude) but also other determinants (for example,
subjective norm; Chaturvedi, 2005), which could lead to increases in unhealthy behavior
(Campo & Cameron, 2006).
The present study provided support for the relationship between attitudes,
behavioral intentions, and behaviors. Although it was not the focus of the present study,
correlations indicated that there was a strong relationship between these variables, as
predicted by theory (e.g., theory of reasoned action, Fishbein & Ajzen, 1975; theory of
planned behavior, Ajzen, 1985) and past research4. These results provide additional
evidence regarding the existence of strong relationships between attitudes, behavioral
intentions, and behaviors. The stronger relationship between behavioral intentions and
behaviors as compared to a relationship between attitudes and behaviors confirmed a
well-established fact that intentions, not attitudes, are principal determinant of a
behavior5, and that attitudes are related to the behaviors to the extent they influence
intentions (Armitage & Christian, 2003; Sheeran, 2002). The theory of planned behavior
(TPB; Ajzen, 1985) provides a useful framework to explain why the relationships
between these variables were not as strong for sleep as for drinking. TPB posits that one‘s
intention to engage or not engage in a behavior depends on three factors: attitudes toward
a behavior, subjective norm, and perceived behavioral control. From a TPB perspective,
drinking and sleep behavior could vary as a function of perceived behavioral control. Due
to the timing of the survey (close to the end of semester when students typically have to
prepare for exams and write final papers) participants might feel that they did not have
control over their sleep behavior in the same way that they do over their drinking choices.
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Interestingly, the results of the current study indicated that behavioral intentions
are related to range of opinions6. For both topics, those who intended to engage in health
risk behavior (drink and sleep less) demonstrated a wider range of opinions. Thus, while
the causality between these variables cannot be inferred, it is clear that there is some
association between range of opinions and behavioral intentions.
Limitations
The results of the Study 3 should be interpreted with some limitations in mind.
The limitations of the present study are detailed next and organized according to
sampling, procedure, design, and analyses.
Sampling
These data must be interpreted with sampling biases in mind, as obtaining a
general population sample is difficult, particularly to ask questions about health risk
behaviors, such as consumption of alcohol and lack of sleep. The sample was primarily
Caucasian students (61.2%), and other racial groups (e.g., African Americans, Asians,
and Bi/Multi-Racials) were proportionally underrepresented. However, the sample was
not nearly as biased in terms of racial composition as many other studies with 80% or
90% Caucasian participants (e.g., Cho & Boster, 2005; Heinz et al., 2009).
There were a number of demographic limitations. The data were collected from a
student population of a large northeastern university, and it is not known if these results
would generalize to other populations. However, use of college students to investigate
message processing about alcohol and sleep could be justified by the fact that these issues
are very pertinent to that population. Greenfield and Rogers (1999), for example, reported
that young adults aged 18 to 29 (who constitute only 27% of the entire US population)
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consume about 45% of overall adult drinking. Similarly, Forquer et al. (2008) reported
that college students are among the most sleep-deprived groups in the US.
Next, there is an issue of self-selection. Participants volunteered for this study and
therefore may be systematically different from their peers who declined participation.
However, the sample included students from both introductory and major communication
classes. In addition, some measures were not pre-tested with this population, although
some of them were adaptations of measures used in other research with college students.
Next, there was a low amount of variance in cognitive complexity due to the fact that the
respondents in this survey (college students) have generally high education levels, which
may restrict the range of cognitive complexity. Finally, while the study should be
replicated in other geographic regions, sampling respondents from different age groups
should be important as well.
Procedure
The procedure for the study involved random assignment of participants to eight
different experimental groups and a control group. This presented a possible
contamination through discussion, but to address that threat of validity, all participants
answered questions about alcohol and sleep (only messages were different). One problem
encountered in gathering these data could come as a result of response bias. Although the
attrition rate was relatively small (less than 10%), it still is a valid threat to validity. The
results of t tests addressing that issue were presented earlier.
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Design
There are several design limitations in the present study. Due to logistical
problems, matched randomization was not possible and instead, participants were
randomly assigned to the various experimental or control groups.
Use of the same measures for attitudes and behavior at Time 1 and Time 2 during
the two-week data collection period was necessary to evaluate changes over time. This
may have resulted in testing bias and could have sensitized the participants to the
questions. To minimize this problem, researchers informed the participants at Time 2 that
some questions were repeated. Because the questions were repeated for participants in all
experimental groups, it was assumed that testing bias would be equal across the
experimental groups.
Next, messages were minimal interventions, using only one brief (one-page)
message. There was limited opportunity to increase engagement with the messages, such
as to establish a situation or a character in narrative messages. The effects of messages
about negative consequences of risk health behaviors on attitudes and behaviors might
have become evident if longer messages were presented.
One potential source of bias in this study stems from the timing of data collection,
especially at Time 2, which was close to the end of the semester. Typically, college
students are under a lot of pressure and stressed at that time, and this timing could have
resulted in higher drinking behavior and fewer hours of sleep. Thus, the study sought to
minimize students‘ engagement in the target risk behaviors, but not completely eliminate
the risks.
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Although some studies use only one instance of a message manipulation
(especially in message evidence literature), the present study addressed message-specific
issues by testing two different versions of the message for each topic and evidence type.
Analysis of version effects did not result in any significant findings; therefore, there were
no differences caused by different message versions.
In addition, only two evidence types were tested in this study, although some
researchers recommend use of both statistical and narrative evidence combined in one
message (Reynolds & Reynolds, 2002). Combining both types of evidence may allow
creating a message that is both vivid and factual than using either type of evidence alone.
However, creating two more experimental groups (with participants exposed to the
combined type of message) was not possible based on the sample size. Next, the
participants were exposed to a message only at one time. It is possible that multiple
exposures to the messages could have resulted in different effects.
The sample size for this study also could be seen as a limitation. There were
several reasons to conduct such a high-powered and large sample study. First, the
analysis that required the most statistical power to detect effects, was a 2 X 2 X 2 X 2
ANOVA (cognitive complexity by message evidence by message replication by message
topic). Such analysis requires approximately 30 participants per cell plus control group,
thus, the sample size should be at least 510 participants. Next, the actual attrition rate
(8.74%) was lower than conservatively estimated (about 15%), which contributed to the
higher sample size.
Finally, more complex pathways of cognitive effects and message processing
were not examined in the study. Some potentially important variables were not included

185
in the study (e.g., previous exposure to other sources of information about negative
consequences of drinking and lack of sleep, perceived control over the behavior, and
motivation to process messages). Different mediating variables could be measured to
explore message processing.
Implications
Developing effective messages to persuade receivers who are engaged in health
risk behaviors to change their attitudes and behaviors presents a continuing challenge for
health practitioners and communication researchers. The results of these data reinforce
the need for theoretically sound interventions and persuasive campaigns (see Ajzen &
Fishbein, 1980; Hornik, 2002; Hornik & Yanovitzky, 2003). There are several theoretical
and practical implications of this research. Theoretically, the study demonstrates the
importance of studying both main and interactive effects of message variables that may
play roles in targeting health risk behaviors. It also draws attention to the importance of
clarifying the actual processes that link individual difference variables to the engagement
in risk health behaviors. Yanovitzky (2006) emphasized the importance of identifying the
particular circumstances in which such variables are likely to have some impact on
effective intervention targeting engagement in health risk behaviors.
The present study employed a social judgment theory perspective (Sherif &
Hovland, 1961), which provided a useful framework for investigating the relationship
between message processing and attitudinal and behavioral changes. By using this
theoretical framework, it was possible to examine the impact of message exposure on
changes in attitudes and behaviors, and message perception and recall. Social judgment
theory proposes that attitude change is most likely to occur when the position advocated
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in the message is not too far from the position that a receiver holds. This leads to a need
for incremental approaches to persuasion, by gradually exposing the receivers to a series
of messages. Thus, it is possible to change attitudes and behaviors over time, until at
some point the person will hold a position very different from the one he or she did
originally (Frymier & Nadler, 2007).
Previous findings that narrative messages were associated with higher perception
of realism (e.g., Green, 2004) were disconfirmed in the present study. Statistical
messages overall produced higher ratings in terms of message perception than narrative
messages. This finding has theoretical implications for transportation theory (Green &
Brock, 2000), indicating that narrative messages are not always viewed as more real,
believable, and reflective, as compared to statistical messages. There could be some
mediating or moderating variable that affects individuals‘ message perception depending
on a specific situation. For example, in the present study topic consistently interacted
with evidence format.
The effect of cognitive complexity on attitude and behavior change, especially
over time, should be further explored. If cognitive complexity affects message recall, as
was demonstrated in the present study, and the desired health behavior is delayed over
time, then better message recall could have a significant impact on participants‘ behavior.
In that case, message effects will be especially long-term for people higher in cognitive
complexity in regards to continuous behavior (such as eating healthy or sleep at least
eight hours per night). However, cognitive complexity might not have direct implications
for one-time decision contexts. Overall, knowing how to maximally engage people with
different levels of cognitive complexity could prevent waste of valuable resources.
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Next, findings that cognitive complexity is topic-specific could have a theoretical
impact for the research in that field. It is clear that there are variations in message
processing by topic, and examining the nature of these variations will provide some
guidance about effective message design.
On a practical note, the present findings indicate that researchers interested in the
effects of message processing must determine what happens between exposure to
message and the measurement of the outcome variables. Although in the current study
neither statistical nor narrative messages resulted in the desired outcome (i.e., attitude
change and decrease of risk health behavior), the findings provided some support for
Kopfman et al.‘s (1998) and Greene et al.‘s (in press) claim that statistical messages
produce somewhat higher ratings of cognitive heuristic cues (in this study, realism,
reflectiveness, and believability). Although at this point the effects of higher message
ratings on the desired outcomes in behavior and attitudes are unknown, there is some
suggestion that variables such as this could lead to higher persuasiveness at delayed time
intervals (Kopfman et al., 1998).
Additionally, the role of personal involvement with the behavior in question
should continue to be explored. Although the exposure to messages in the present study
did not result in changing attitudes and reduced engagement in health risk behaviors,
there is still a need to understand the way participants processed messages. When
considering participants previous engagement in risk behaviors, a single message may not
be effective, because a person‘s previous experience with a risk behavior could influence
the behavioral intention and actual behavior (Eagly & Chaiken, 1993). In addition,
participants‘ previous experiences can lead to reactance and boomerang effects when
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processing messages (Austin, 1995). Previous studies report that heavy drinkers, for
example, were more likely to consume even more alcohol after exposure to normative
campaign (Campo & Cameron, 2006). Similarly, Chaturvedi‘s (2005) findings reveal that
participants with prior smoking experience were less accepting of the anti-smoking
messages than their non-smoking counterparts. Thus, previous behavior should be
included in any theory-driven model. It is important to understand which factors can have
an impact on people with prior engagement with drinking and lack of sleep. Formative
research on audience members is important for campaign developers to ensure that
unintended effects of persuasive campaigns do not inhibit their efficacy and that
participants do not develop resistance to such campaigns. Finally, campaign planners
must consider the goal of campaigns such as preventing, limiting, or ceasing risk
behaviors and match their intervention with that goal.
Future Research
This study is the first to examine the effects of cognitive complexity on message
processing and attitudinal and behavioral changes in two different health risk contexts
(drinking and lack of sleep). The findings of this study should stimulate further research
in the field. This section details recommendations for future researchers.
There is still much work needed in the area of social judgment theory (Sherif &
Hovland, 1961) and its application to large health-based campaigns and intervention. The
interaction between message evidence type and variables in the social judgment theory
(e.g., ego-involvement) should be examined further. Another important area for future
research is examination of how the social judgment theory explains message effects. For
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instance, can exposure to a particular message increase participants‘ latitude of
acceptance so that a message falls within it (and not within latitude of rejection)?
Most of the studies prior to this one used only one topic, making impossible to
find any interactive or topic specific effects. Future research should investigate the
relationship between message processing and change of attitudes and behaviors toward
various topics. Next, future research should investigate if combining two types of
evidence in one message might be more persuasive than presenting participants with a
single evidence type (i.e., statistical or narrative) alone. Allen and Preiss (1997)
previously reported that a combination of statistical and narrative messages may be most
effective, but as of yet, the issue of which type of evidence is most effective is still
unresolved. Future research should attempt to delve more deeply into this issue.
Manipulation of the severity of negative consequences of health risk behaviors
(e.g., from an injury compared to date rape or death) could affect participants‘ attitudes
and behaviors. Additionally, Andsager, Bemker, Choi, and Torwel (2006) reported that
perceived similarity of the message source was directly related to ratings of message
effectiveness; however, there was no variability in Andsager et al.‘s (2006) study by
perceived similarity. At this point, it is not clear if the perception of the message as more
effective due to message source such as perceived similarity leads to the desired
outcomes. Thus, the effect of perceived similarity of the source in narrative messages
(e.g., college student with non-specified gender) should be explored in the future studies.
Different measures of drinking and sleep behavior should be implemented for
future studies, as participants may overestimate or underestimate their health risk
behavior when self-reporting. In addition, future research should integrate other
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important constructs in message processing, such as motivation. Varying states of
motivation among participants might explain why there were no differences in outcome
variables between people with different levels of cognitive complexity.
The effects of visual presentation on message perception as more vivid and
memorable could also be explored. For example, Nisbett and Ross (1980) suggested that
vivid messages are more memorable and persuasive. Additionally, based on the results of
the present study, it seems promising to investigate the effect of novelty, especially in
relations with personality traits such as sensation seeking. Affective responses such as
liking (or positive evaluation), happiness, fear, or message sensation value can be
explored in combination with cognitive complexity to understand the process that brings
about necessary changes for attitudinal and behavioral changes. Research on message
sensation value especially merits attention in the context of health campaigns.
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CHAPTER 5
OVERALL DISCUSSION
The Cognitive Complexity Instrument (CCI) was developed in series of three
studies. In Study 1, a pool of nine items with strong face validity was generated. These
items were consequently modified and revised in Studies 2 and 3 to create a scale that
better discriminates between individuals possessing different levels of cognitive
complexity. The response bias of acquiescence was minimized by having some items
with reverse scoring, where a negative response indicated higher cognitive complexity.
The instructions were designed to mitigate against other response biases. Due to the fact
that this study was anonymous, neither test anxiety nor social desirability biases were
considered especially likely. This empirical method of developing the scale enhances the
confidence one can place on the construct validity of the scale.
One of the major assumptions made in all three studies was that cognitive
complexity could be measured through a Likert scale. It should be acknowledged here
that a latent variable such as cognitive complexity cannot be directly observed and that
the only feasible way to tap it would be to identify and measure some observable
outcomes (or indicators) that are assumed to be directly caused by this construct but not
another construct. If cognitive complexity is a trait (much like sensation seeking, for
example), then cognitive complexity could be measured by tapping people‘s preferences
regarding the structure of the information they are provided with (for example, preference
for information with more complex structure and different points of view should increase
with higher levels of cognitive complexity). In that case, a measure of cognitive
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complexity would tap cognitive complexity as a general trait, similar to the way CCI
measures cognitive complexity.
Because of the different conceptualizations of cognitive complexity, researchers
working with that construct are required to choose among several existing measures,
which could lead to differences in research across studies. To avoid this limitation, in
Studies 1 and 3, different measures of cognitive complexity were utilized to compare
with the new measure. The results of these analyses of equivalence between CCI and
RCQ (and PCI in Study 1) indicate that although the measures behaved in a somewhat
similar manner and assessed somewhat similar cognitive complexity constructs, there
were some differences between them. The observed differences between the three
measures could be due to the different conceptualizations of the nature of cognitive
complexity by different measures. CCI taps cognitive complexity as a general trait, while
RCQ and PCI are task-oriented measures of cognitive complexity. That is, both RCQ and
PCI measure one‘s cognitive complexity skills, or enactment of a behavior caused by
different levels of cognitive complexity. Conceptually, this means that cognitive
complexity is an environmental variable, or an acquired skill that people use only in
certain situations and could be affected by people‘s motivation and engagement with the
task, among other factors. In such a case, cognitive complexity would be likely to
manifest itself when people are presented with a cognitive task (in much the same way as
measures of elaboration or systematic processing in dual processing models).
Next, both RCQ and PCI require a certain level of effort, motivation, and
engagement, and therefore might tap not only cognitive complexity as a skill but also
participants‘ motivation and engagement. This makes both measures susceptible to
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participants‘ levels of motivation, effort, and even fatigue. In other words, both PCI and
RCQ are quite likely to be biased (or dependent on) the circumstances under which the
measures were taken and could be confused with a person‘s motivation to use the
required skills. Based on this argument, RCQ and PCI might underestimate cognitive
complexity.
Finally, the differences in performance of cognitive complexity measures could
be explained by the fact that unlike RCQ and PCI, CCI is a self-report measure, which
could be biased by the drive toward positive self-concept. Previous research found that
people tend to claim above-average intelligence (Brown, 1997), and that typically the
validity of the self-report measures related to intelligence are slightly lower than for nonself reported measures (Paulhus, Lysy, & Yuk, 1998). Based on this argument, CCI might
overestimate cognitive complexity.
These conceptual differences make it difficult to compare the three measures of
cognitive complexity (CCI, RCQ, and PCI) examined in the current research. A possible
theoretical implication of the differences between CCI, RCQ, and PCI that requires
additional research is the possibility that CCI represents an additional dimension of the
cognitive construct, one that is not captured by either RCQ or PCI. Indeed, if cognitive
complexity is viewed as the interplay of many factors and events, including genetics,
predisposition, and environment (as suggested by Schroder et al., 1967), then it possible
that each measure of cognitive complexity taps only one of the dimensions of the
construct. Thus, several measures combined could be utilized simultaneously to
determine one‘s level of cognitive complexity from different perspectives, but this would
not be a parsimonious solution. To test some of these potential relationships among
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different measures of cognitive complexity, a structural equation modeling (SEM) was
conducted using AMOS version 17, with cognitive complexity as a latent variable, and
CCI, RCQ, and need for cognition as observed variables. The final model did not indicate
a good fit. Thus, it cannot be concluded that the cognitive complexity measures (CCI and
RCQ) and need for cognition measure different dimensions of a latent cognitive
complexity construct.
To demonstrate that the CCI taps the construct for which it was designed, its
relation to several other individual difference measures was examined. Evidence for
construct validity would hold if scores on the CCI measure both correlate positively with
scores on theoretically similar scales (i.e., convergent validity), as well as fail to correlate
with scores on theoretically distinct scales (i.e., discriminant validity; Crocker & Algina,
1986). Convergent and discriminant validity of the CCI were examined in Studies 1
through 3. A series of hypotheses were generated to test probable relationships between
cognitive complexity and other constructs, such as need to evaluate, self-esteem, and
sensation seeking. The pattern of associations in most cases supported the validity of the
scale for measuring cognitive complexity and was particularly consistent in Study 3. The
convergent validity of the CCI (tested in Study 1) indicated that the scale did not
inadvertently drift into unintended domains (DeVellis, 2003). In conclusion, the relations
between the CCI and other relevant scales provided some initial support for the construct
validity of the new measure, in addition to providing adequate evidence that the CCI is
assessing the construct for which it was designed and is relatively free from content
overlap.
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It should be acknowledged here that as a latent variable, cognitive complexity
could not be directly observed. Thus, the only feasible way to tap it would be to identify
and measure some observable outcomes (or indicators) that are assumed to be directly
caused by this construct but not another construct (such as intelligence). Such outcomes
should be related to people‘s differentiation, abstractness, and integration capabilities,
and a good measure of cognitive complexity should reflect these capabilities. Thus, in all
three studies the dimensional structure of the CCI was examined, and the three-factor
structure was validated. The three-dimensional structure of the CCI is consistent with
theoretical findings about the cognitive complexity construct and indicates that the CCI is
relatively well grounded in theory. The reliability for each of these dimensions was
adequate.
Although most of the analyses were performed using CCI as a unidimensional
construct, there is some initial evidence that the integration dimension performed better
than CCI differentiation and abstractness. Among the three dimensions of CCI,
integration performed reasonably well and was most strongly associated with RCQ and
PCI. Thus, there are some indications that CCI integration should be utilized when there
is a need to use the short version of cognitive complexity measure.
The design of Study 3 (repeated measures taken from the same people) allowed
for examination of CCI as a sufficiently stable measure. The adequate test-retest
reliability (r = .64, p < .01) indicated that the measure is stable and is not likely to be
biased based on the circumstances under which the measure is taken. This provides initial
evidence that CCI could be administered with an equal level of precision each time it is
being used and reduces the risk of potential bias in the measurement of this construct.
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Overall, the results of the present series of studies provide initial evidence for the
reliability and validity of the scale as a measure of the cognitive complexity construct.
In Study 3, the new measure of cognitive complexity, CCI, was utilized to assess
the effects of cognitive complexity on message processing. The study found that
cognitive complexity affected participants‘ message recall, which potentially could lead
to delayed persuasive effects. It was found that cognitive complexity is issue-specific;
thus, researchers should be wary of blindly assuming that different levels of cognitive
complexity are demonstrated equally in various situations. Although no attitudinal or
behavioral changes followed exposure to messages, this fact should not be viewed as
discouraging, as there is growing body of evidence that health campaigns (especially
when applied to alcohol) are controversial and not always lead to the desired immediate
outcomes (e.g., Campo et al., 2003; Campo & Cameron, 2006; Rimal & Real, 2003). As
Hornik and Yanovitzky (2003) pointed out, ―campaigns‘ models of effect do not operate
on the simple model that exposure will lead to new cognitions and that new cognitions
will lead to behavior changes among individuals over a short term‖ (p. 222). Petty,
Ostrom, and Brock (1981) noticed that the individuals‘ responses to the messages, and
not the messages themselves, determine individuals‘ reaction to these messages, and, as a
result, effectiveness of the campaign/intervention. Thus, examination of responses to the
different message evidence types and topics will allow for the development of more
effective health campaigns. Moreover, effects may operate through numerous channels
(i.e., individual, social and institutional paths) that should be explored in order to
understand how message exposure initiates change (see Greene & Brinn, 2003; Hornik &
Yanovitzky, 2003).
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Study 3 provided additional support for validation of the CCI. First, CCI and
RCQ behaved in a manner quite similar to each other. Next, the results of the relationship
between CCI and several variables (e.g., message recall and education) were theory
driven and consistent with prior research. Several theory driven predictions were
supported in the present research. First, similar to findings from previous research (e.g.,
Fong et al., 1997; Schneiner, 1979), there was no association between education and the
CCI. Next, there is no direct link between cognitive complexity and message perception
variables, which is consistent with previous research (e.g., Green & Brock, 2000).
Finally, individual differences in cognitive complexity are context-specific and might or
might not declare themselves in various situations (Schroder et al., 1967; Streufert &
Streufert, 1978; Suedfeld et al., 1992).
Study 3 provided some additional evidence to the existence of strong links
between attitudes, behavioral intentions, and behaviors, confirming that intentions are the
best predictor of volitional behavior. Finally, one interesting finding of this study is a
relationship between range of opinions and behavioral intentions (greater range of
opinions toward drinking was inversely associated with negative attitudes toward
drinking and positively associated with drinking intentions, and greater range of opinions
toward sleep was positively associated with positive attitudes toward more sleep hours
and inversely associated with behavioral intention to sleep at least eight hours per
night),which might help researchers to better understand the behaviors they are trying to
influence.
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Conclusions
By conducting the three present studies the author hoped to shed some light on the
interaction between cognitive complexity and attitudes and advance our understanding in
that area. Investigating the role of cognitive complexity is an especially promising area of
research. To that goal, developing a reliable and relatively easy to administer measure of
cognitive complexity should contribute to understanding the nature of cognitive
complexity and its implications for message processing. In summary, it was shown that it
is possible, at least in the college samples, to measure cognitive complexity in a
somewhat simple, direct, and reliable way. Although further development of CCI is
required and recommended, there is some initial evidence that CCI promises to be a
valuable addition to the growing array of individual-difference measures in the field of
communication.
This study contributes to the fields of persuasion and health communication by
exhibiting the use of cognitive complexity under the framework of social judgment
theory. No prior study has examined the efficacy of different message evidence
simultaneously in two different topics. In this respect, such an approach allows
investigation of interaction effects and has significant potential in terms of developing
more effective health campaigns.
The knowledge gained through conducting Studies 1 through 3 is important in
different areas of communication that involve attitudes and perceptions, for example,
persuasive communication, interpersonal communication, decision-making, and problemsolving. The present research will have implications for design of persuasive messages
and health campaigns. Understanding how message processing works will allow
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researchers and communication experts to create messages that better convey information
and result in desirable outcomes. This is an area that remains ripe for further research.
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ENDNOTES
1

This data is supported by Campo and Cameron‘s (2006) findings that social
norms campaigns do not always lead to the desired effects, and in certain cases such
campaigns could even lead to the increased alcohol consumption. One possible
explanation for such results could be that social norms campaigns can increase interest in
drinking and induce reactance in students. Wechsler et al. (2003) found that there is no
difference in alcohol use over time between colleges employing social norms campaigns
and colleges that do not employ these campaigns. At the same time, Lederman et al.,
(2007) reported that social norms campaigns have been effective at Rutgers University.
Although Polonec, Major, and Atwood (2006) in their study of 277 college students
found that the social norms campaign was effective in motivating 61% of the respondents
to think about binge drinking as a problem, they also clarify that accuracy in estimating
the campus social norm in and of itself does not necessarily lead to an increase or
reduction in alcohol consumption.
2
Warren (1969) demonstrated that citing credible sources of evidence strengthens
the persuasive effects of the message.
3
Bradley and Meeds (2004) reported that those lower in need for cognition
demonstrated less comprehension of the messages than those higher in need for
cognition. However, most studies operationalize message comprehension by using recall
measures (deTurck, 2002), thus, Bradley and Meeds‘ results replicate Cacioppo et al.
(1983) findings about the relationship between message recall and need for cognition.
4
The relations between attitude toward drinking, intentions to drink, and drinking
behavior were very strong (r = -.64 for attitudes toward drinking and intentions to drink;
r = .68 for intentions to drink and drinking behavior at Time 1, r = .53 for intentions to
drink and drinking behavior at Time 2, r = -.40 for attitudes toward drinking and drinking
behavior at Time 1, and r = -.54 for attitudes toward drinking and drinking behavior at
Time 2, all significant at p < .01). For sleep, the relationships between attitudes,
intentions, and behaviors were also significant with the exception of attitudes toward
sleep and sleep intentions, (r = .08, p = .03): for sleep intentions and sleep behavior at
Time 1, r = .41, for sleep intentions and sleep behavior at Time 2, r = .30, for attitudes
toward sleep and sleep behavior at Time 1, r = 12, and for attitudes toward sleep and
sleep behavior at Time 2, r = .10, all significant at p < .01.
5
Kim and Hunter (1993) conducted a series of meta-analyses and reported that
behavioral intentions explain up to 67% of the variance in the behavior.
6
For both topics, there was a significant correlation between the two variables:
for intention to drink and range of opinions about drinking, r = .16, p < .01, for intention
to sleep at least eight hours per night and range of opinions about sleep, r = -.22, p < .01.
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Appendix A
Cognitive Complexity Instrument, CCI (Study 1)
Strongly
Disagree

Disagree

O

O

O

O

O

2.2. I like to learn about new
things even if they seem
complicated.

O

O

O

O

O

3.

I believe that in order to fully
understand how a thing works
one needs to know all the
small details about it.

O

O

O

O

O

4.

I tend to think what may lead
a person to behave in a certain
way.

O

O

O

O

O

5.

Small nuances may make all
the difference.

O

O

O

O

O

6.

I like to think about world
problems and come up with
ideas how to solve some of
them.

O

O

O

O

O

7.

When I am reading a book, I
tend to compare it to the other
books I read before.

O

O

O

O

O

8.

Typically, I can explain how
one thing leads to another.

O

O

O

O

O

9.

Before making a decision I
tend to think about possible
consequences.

O

O

O

O

O

1.

I like to read detailed
descriptions of various things.

Neutral Agree

Strongly
Disagree
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Appendix B
Instructions for RCQ (Studies 1 and 3)
A. Think of a person who you know well and like quite a bit. This could be a
family member, a friend, or someone you work with. Try to visualize this
person. Write this person‘s initials below so you can keep this person in mind.
Now write down everything you can think of that tells you about this person.
You can write sentences, phrases or words. Just be sure to list everything that
describes what this person is like. Look at your watch and note the time. Take
five minutes, or as close to five minutes as you can to do this, and try to use all
five minutes. In no case may you use more than five minutes.
Initials__________

B. Think of a person who you know well but who you do NOT especially like.
This could be a family member, a friend, or someone you work with. Try to
visualize this person. Write this person‘s initials below so you can keep this
person in mind. Now write down everything you can think of that tells you
about this person. You can write sentences, phrases or words. Just be sure to list
everything that describes what this person is like. Look at your watch and note
the time. Take five minutes, or as close to five minutes as you can to do this,
and try to use all five minutes. In no case may you use more than five minutes.
Initials__________

220
Appendix C
Coding RCQ (Studies 1 and 3) (1 of 5)
We are trying to measure an individual‘s cognitive complexity. Cognitive
complexity (CC) is a measure of an individual‘s ability to see a situation as multifaceted.
For example, someone who would be described as highly cognitively complex about
music might think about music on many different levels: tone, rhythm, notes etc. A
cognitively simple approach to music may include thinking only about lyrics or words to
the song. There are three different concepts that we will be coding to measure CC:
differentiation, abstractness, and integration.
Differentiation
Differentiation relates to how many different constructs the individual used to
describe someone. The higher the number, the higher the person will score on
differentiation level.
Count the number of elements/constructs: any characteristic, quality, trait,
motivation, belief, mannerism, habit, or behavior attributed by the subject to the
described person.
Rules:
1) Phrase counts as 1 construct
2) Modifier words (e.g., very, quite) do not count
3) Only task relevant qualities count (physical characteristics, appearance,
demographic characteristics, and social roles do not count).
4) Give participant the benefit of the doubt
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Appendix C (continued)
Coding RCQ (Studies 1 and 3) (2 of 5)
5) Repeated constructs count only once (sweet, very sweet = 1), but similar twice
(sweet, nice = 2)
6) Idiomatic constructions which run several words are scored as one construct.
7) General statements about what people should do are not count.
Examples:
Unreasonably selfish = 1, but unreasonable and selfish = 2.
Big fat slob = 1 (idiomatic construction), but big and fat = 0 (physical description)
Skinny = 0 (physical description)
This is stupid = 0 (not task relevant), but she is stupid = 1
I am tired and bored of her/him = 0 (not task relevant)
Helpful and very helpful = 1 (repeated constructs), but domineering, assertive, and
aggressive = 3
People should be humble = 0 (general statement);
No one likes people who are stubborn = 0 (general statement)
Nobody is perfect = 0 (general statement)
He would make a good roommate = 1 (task relevant)
Abstractness
Abstractness measures level of refinement and abstraction for the constructs used.
Enter number from 0 to 4 for each of the constructs that you identified for coding
differentiation, separating each score by comma.
0 -- None
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Appendix C (continued)
Coding RCQ (Studies 1 and 3) (3 of 5)
1 -- Physical and appearance constructs. Description of other‘s physical qualities
and appearance. Examples:
She is short, has brown hair, and brown eyes.
He is really skinny and has freckles all over the face.
Fat, tall, blonde, blue eyes.
Attractive.
Wears hat.
2 -- Social role, demographic, behavioral, and specific interest, attitude, and
ability constructs. Refer to specific, concrete aspects of the other‘s social
status, actions, and preferences. Examples:
She is a student at this school.
He is a good hockey player.
He is always pushing others.
Speaks Italian.
Restless, always late.
3 -- Global evaluation and general interest, attitude, and ability constructs. Such
constructs express a general affective evaluation of the other, or refer to
general abilities or psychological characteristics of the other relevant only in a
specific context. Examples:
He is really intelligent, and always does well in school.
She is a pure bitch.
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Appendix C (continued)
Coding RCQ (Studies 1 and 3) (4 of 5)
Confident
Has problem with commitments
4 -- Abstract, psychologically centered constructs. Refer to general traits,
dispositions, and motivations that have implications for others‘ conduct and
character across of situations and relationships. Examples:
He is the kind of person who knows what he wants and will do anything to get
it.
He is kind and gentle to others.
Open-minded.
Happy.
Integration
Integration relates to how well the constructs are organized and interconnected.
Enter a score from 0 to 5 (only one score for each task)
0 -- None
1 -- List of random words or just 1 word or a word with modifier.
Example: Nice. Sweet. Really awful. Sleep, warm, eat, study, green (random
words).
2 -- Different behavioral roles. Statements are only one way or another (only positive
features or only negative).
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Appendix C (continued)
Coding RCQ (Studies 1 and 3) (5 of 5)
Example: overweight, selfish, unemployed, and lives at home, whiny, sort of
racist, but only in private, doesn’t drive, cries a lot, will steal from you, if he is
not high, he is not happy.
3 -- While both (negative and positive) sides are described, one side is presented and
supported much more fully than the other.
Example: sweet, caring, organized, shy, critical.
4 -- List contradiction and both positive and negative sides, but no interrelationship
are considered.
Example: fun to be around, reliable, spontaneous, outgoing, athletic, judgmental,
unplanned, not honest about things.
5 --Recognizes and elaborates contradictions and variability. Understands that
constructs are interconnected/interrelated. Use of ―but, then, thereby, although‖.
Examples: inconsiderate, angry, has mood swings, but can be thoughtful at times,
athletic, in shape, musician. Or: Although she/is very nice person, she/he
sometimes could be rude.
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Appendix D
Paragraph Completion Inventory (PCI), (Study 1)
You need to complete sentences continuing the same topic. You can use any phrases or
words. Look at your watch and note the time. Take 2 minutes to complete each sentence,
or as close to 2 minutes as you can to do this. In no case use more than 2 minutes for each
sentence.

1.When I am criticized:

2. When a friend acts differently towards me:

3. Parents:
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Appendix E
Cognitive Development Measure (1 of 3)
The next questions are aimed at understanding how people solve different types of
problems. Different people often have different ways of solving problems. We
would like you to solve several problems and fill in the correct answer.

1.

In a cloth sack, there are:
3 striped wooden squares

4 black wooden squares

5 white wooden squares

4 striped wooden diamonds

2 black wooden diamonds

3 white wooden diamonds

All of the square pieces are the same size and shape. The diamond pieces are also
the same size and shape. Reach in and take the first piece you touch. WHAT ARE
THE CHANCES OF PULLING OUT A STRIPED DIAMOND OR A WHITE
DIAMOND?
O
O
O
O
O

1 out of 3
1 out of 9
1 out of 21
9 out of 21
other (please indicate)___________
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Appendix E (continued)
Cognitive Development Measure (2 of 3)
Reason:
O
O
O
O
O

Seven of the 21 pieces are striped or white diamonds.
4/7 of the striped and 3/8 of the white are diamonds.
Nine of the 21 pieces are diamonds.
One diamonds piece needs to be selected from a total of 21 pieces in the cloth
sack.
There are 9 diamond pieces in the cloth sack. One piece must be chosen from
these.

Next, we would like you to solve this problem and fill in the correct answers.
2. Three strings are hung from a bar. String #1 and #3 are of equal length. String #2
is longer. Charlie attaches a 5-unit weight at the end of string #2 and at the end of
#3. A 10-unit weight is attached at the end of string #1. Each string with a weight
can be swung.

#1

#2

10-unit weight

#3

5-unit weight
5-unit weight

Charlie wants to find out if the length of the string has an effect on the amount of time
it takes the string to swing back and forth. WHICH STRING AND WEIGHT WOULD
HE USE FOR HIS EXPERIMENT?
O
O
O
O
O

string #1 and #2
string #1 and #3
string #2 and #3
string #1, #2, and #3
string #2 only
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Appendix E (continued)
Cognitive Development Measure (3 of 3)
Reason:
O
O
O
O
O

The length of the strings should be the same. The weight should be different.
Different lengths with different weights should be tested.
All strings and their weights should be tested. The experiment is concerned
with length not weight.
Only the longest string should be tested. The experiment is concerned
with length not weight.
Everything needs to be the same except the length so you can tell if
length makes a difference.

3. All of the following sentences are True. WHAT DETERMINES WHETHER OR NOT
MICE WILL FIGHT WITH EACH OTHER?
a) The mice are not brown, the mice are not old; the mice have food; the mice do not fight.
b) The mice fight; the mice do not have food; the mice are old; the mice are brown.
c) The mice are not old; the mice do not fight; the mice are brown; the mice do not have
food.
d) The mice have food; the mice are not brown; the mice fight; the mice are old.

Answer:

Explain your answer:

4. A dog has different colored puppies born on the same day. They were born in the
following order: Spotted (S), White (W), Tan (T), and Black (B). The puppies could
have been born in any order. WRITE ALL THE POSSIBLE WAYS IN WHICH
THE PUPPIES COULD HAVE BEEN BORN. Use the first letter of each puppy‘s
color in your answer, e.g., SWTB.

Answer:
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Appendix F
Need for Cognition Measure (Studies 1 and 2) (1 of 2)
Indicate degree of agreement or disagreement with each of the statements listed
below. Fill in your answer to each statement.
Very Strong Disagreement

Strong Disagreement

Moderate Disagreement

Slight Agreement
Neither Agreement Nor
Disagreement
Slight Disagreement

Moderate Agreement

Strong Agreement

Very Strong Agreement

1.

I would prefer complex to simple
problems.

O

O

O

O

O

O

O

O

O

2.

I like to have responsibility of handling
a situation that requires a lot of
thinking.

O

O

O

O

O

O

O

O

O

3.

Thinking is not my idea of fun.

O

O

O

O

O

O

O

O

O

4.

I would rather do something that
requires little thought than something
that is sure to challenge my thinking
abilities.

O

O

O

O

O

O

O

O

O

5.

I try to anticipate and avoid situations

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

where there is likely chance I will have
to think in depth about something.

6.

I find satisfaction in deliberating hard
and for long hours.

7.

I only think as hard as I have to.

O

O

O

O

O

O

O

O

O

8.

I prefer to think about small, daily

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

projects to long-term ones.

9.

I tasks that require little thought once I
learned them.
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Appendix F (continued)
Need for Cognition Measure (Studies 1 and 2) (2 of 2)
Strong Disagreement

Moderate Disagreement

Moderate Agreement
Slight Agreement
Neither Agreement Nor
Disagreement
Slight Disagreement

Strong Agreement

Very Strong Agreement

The idea of relying on thought to make

Very Strong Disagreement

10.

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

my way to the top appeals to me.

11.

I really enjoy a task that involves
coming up with new solutions to
problems.

12.

Learning new ways to think doesn‘t
excite me very much.

O

O

O

O

O

O

O

O

O

13.

I preferred my life to be filled with
puzzles I must solve.

O

O

O

O

O

O

O

O

O

14.

The notion of thinking abstractly is

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

appealing to me.

15.

I would prefer a task that is intellectual,
difficult and important to one that is
somewhat important but does not
require much thought.

16.

I feel relief rather than satisfaction after
completing a task that required a lot of
mental efforts.

17.

It is enough for me that something gets
the job done; I don‘t care how or why it
works.

18.

I usually end up deliberating about
issues even when do not affect me
personally.
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Appendix G
Need to Evaluate Measure (1 of 2)
Rate the extent to which each of the statements is characteristic of you. Fill in your answer to
each statement.

Extremely
Uncharacteristic

Somewhat
Uncharacteristic

Uncertain

Characteristic

Extremely
Characteristic

1.

I form opinions about everything.

O

O

O

O

O

2.

I prefer to avoid taking extreme positions.

O

O

O

O

O

3.

It is very important to me to hold strong
opinions.

O

O

O

O

O

4.

I want to know exactly what is good and bad
about everything.

O

O

O

O

O

5.

I often prefer to remain neutral about
complex issues.

O

O

O

O

O

O

O

O

O

O

6.

If something does not affect me, I do not
usually determine if it is good or bad.

7.

I enjoy strongly liking and disliking new
things.

O

O

O

O

O

8.

There are many things for which I do not
have a preference.

O

O

O

O

O

9.

It bothers me to remain neutral.

O

O

O

O

O

10. I like to have strong opinions even when I am
not personally involved.

O

O

O

O

O

11.

I have many more opinions than the average
person.

O

O

O

O

O

12.

I would rather have a strong opinion than no
opinion at all

O

O

O

O

O
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Appendix G (continued)
Need to Evaluate Measure (2 of 2)
Extremely
Uncharacteristic

Somewhat
Uncharacteristic

Uncertain

Characteristic

Extremely
Characteristic

13. I pay a lot of attention to whether things are
good or bad.

O

O

O

O

O

14.

O

O

O

O

O

15. I like to decide that new things are really
good or really bad

O

O

O

O

O

16. I am pretty much indifferent to many
important issues

O

O

O

O

O

I only form strong opinions when I have to.
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Appendix H
Measure of Openness
These questions ask about different ways you see yourself. For each statement, decide
how true it is about you. Fill in your answer to each statement.
Disagree Strongly

Disagree a little

Neither Agree nor
Disagree

Agree a little

Agree Strongly

1.

Is original, comes up with
new ideas.

O

O

O

O

O

2.

Is curious about many things.

O

O

O

O

O

3.

Is ingenious, a deep thinker.

O

O

O

O

O

4.

Has an active imagination.

O

O

O

O

O

5.

Is inventive.

O

O

O

O

O

6.

Values artistic, aesthetic
experiences.

O

O

O

O

O

7.

Prefers work that is routine.

O

O

O

O

O

8.

Likes to reflect, play with
ideas.

O

O

O

O

O

9.

Has few artistic interests.

O

O

O

O

O

10.

Is sophisticated in art, music
or literature.

O

O

O

O

O

I see myself as someone
who:
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Appendix I
Measure of Creativity
Below are phrases describing people's behaviors. Please use the rating scale below to
describe how accurately each statement describes you. Describe yourself as you generally
are now, not as you wish to be in the future. Fill in your answer to each statement.
Very Inaccurate

Moderately Inaccurate

Neither Agree nor
Disagree

Agree a little

Agree Strongly

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

I think that I:
1.
2.
3.
4.
5.
6.

7.
8.
9.

10.

Like to solve complex
problems.
Ask questions that nobody
else does.
Know the answers to
many questions.
Challenge others‘ point of
view.
Can easily link facts
together.
Have difficulty
understanding abstract
ideas.
Avoid philosophical
discussions
Am not interested in
theoretical discussions
Consider myself an
average person (R)Creativity14
Am not interested in
speculating about things
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Appendix J
Measure of Intellectual Complexity
Below are phrases describing people's behaviors. Please use the rating scale below to
describe how accurately each statement describes you. Describe yourself as you generally
are now, not as you wish to be in the future. Fill in your answer to each statement.
Very Inaccurate

Moderately
Inaccurate

Neither Agree nor
Disagree

Agree a Little

Agree Strongly

1.

Believe in the importance of art.

O

O

O

O

O

2.

Have a rich vocabulary.

O

O

O

O

O

3.

Enjoy examining myself and my
life.

O

O

O

O

O

4.

Enjoy discussing movies and
books with others.

O

O

O

O

O

5.

Try to examine myself
objectively.

O

O

O

O

O

6.

Am not interested in abstract
ideas.

O

O

O

O

O

7.

Try to avoid complex people.

O

O

O

O

O

8.

Avoid philosophical discussions.

O

O

O

O

O

9.

Am not interested in theoretical
discussions.

O

O

O

O

O

10.

Do not like poetry.

O

O

O

O

O

I think that I:
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Appendix K
Measure of Complexity
Below are phrases describing people's behaviors. Please use the rating scale below to
describe how accurately each statement describes you. Describe yourself as you generally
are now, not as you wish to be in the future. Fill in your answer to each statement.
Very Inaccurate

Moderately
Inaccurate

Neither Agree nor
Disagree

Agree a little

Agree Strongly

1.

Believe in the importance of art.

O

O

O

O

O

2.

Love to think up new ways of
doing things.

O

O

O

O

O

3.

Enjoy hearing new ideas.

O

O

O

O

O

4.

Carry the conversation to a higher
level.

O

O

O

O

O

5.

Prefer variety to routine.

O

O

O

O

O

6.

Avoid philosophical discussions.

O

O

O

O

O

7.

Rarely look for a deeper meaning
in things.

O

O

O

O

O

8.

Am not interested in theoretical
discussions.

O

O

O

O

O

9.

Am not interested in abstract
ideas.

O

O

O

O

O

10.

Try to avoid complex people.

O

O

O

O

O

I think that I:
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Appendix L
Measure of Intellect
Below are phrases describing people's behaviors. Please use the rating scale below to
describe how accurately each statement describes you. Describe yourself as you generally
are now, not as you wish to be in the future. Fill in your answer to each statement.
Very Inaccurate

Moderately
Inaccurate

Neither Agree nor
Disagree

Agree a little

Agree Strongly

1.

Have a rich vocabulary.

O

O

O

O

O

2.

Have a vivid imagination.

O

O

O

O

O

3.

Have excellent ideas.

O

O

O

O

O

4.

Am quick to understand
things.

O

O

O

O

O

5.

Use difficult words.

O

O

O

O

O

6.

Spend time reflecting on
things.

O

O

O

O

O

7.

Am full of ideas.

O

O

O

O

O

8.

Have difficulty understanding
abstract ideas.

O

O

O

O

O

9.

Am not interested in abstract
ideas.

O

O

O

O

O

10.

Do not have a good
imagination.

O

O

O

O

O

I think that I:
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Appendix M
Measure of Intellectual Breadth
Below are phrases describing people's behaviors. Please use the rating scale below to
describe how accurately each statement describes you. Describe yourself as you generally
are now, not as you wish to be in the future. Fill in your answer to each statement.
Very Inaccurate

Moderately
Inaccurate

Neither Agree nor
Disagree

Agree a little

Agree Strongly

1.

Love to read challenging
material.

O

O

O

O

O

2.

Find political discussions
interesting.

O

O

O

O

O

3.

Am interested in many things.

O

O

O

O

O

4.

Love to learn new things.

O

O

O

O

O

5.

Want to increase my knowledge.

O

O

O

O

O

6.

Do not enjoy going to art
museums.

O

O

O

O

O

7.

Do not like art.

O

O

O

O

O

8.

Prefer to stick with things that I
know.

O

O

O

O

O

9.

Avoid difficult reading material.

O

O

O

O

O

10.

Do not like concerts.

O

O

O

O

O

I think that I:
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Appendix N
Measure of Ingenuity
Below are phrases describing people's behaviors. Please use the rating scale below to
describe how accurately each statement describes you. Describe yourself as you generally
are now, not as you wish to be in the future. Fill in your answer to each statement.
Very Inaccurate

Moderately Inaccurate

Neither Agree nor
Disagree

Agree a little

Agree Strongly

1.

Love to think up new ways of doing
things.

O

O

O

O

O

2.

Have a vivid imagination.

O

O

O

O

O

3.

Am full of ideas.

O

O

O

O

O

4.

Carry the conversation to a higher
level.

O

O

O

O

O

5.

Come up with bold plans.

O

O

O

O

O

6.

Have excellent ideas.

O

O

O

O

O

7.

Do not have a good imagination.

O

O

O

O

O

8.

Have difficulty imagining things.

O

O

O

O

O

9.

Will not probe deeply into a subject.

O

O

O

O

O

10.

Can't come up with new ideas.

O

O

O

O

O

I think that I:
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Appendix O
Measure of Smartness
Rate the extent to which each item is an accurate self- description (enter the number next to
each statement from 1, Low, to 9, High).
1. I am considered exceptionally or unusually intelligent __________
2. I am considered a very brainy, scholarly person ___________
3. I am considered extremely gifted or talented at academic things ________
4. My school grades have usually been near the top of every class __________
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Appendix P
Measure of Argumentativeness (1 of 2)
This questionnaire contains statements about arguing controversial issues. Indicate how
often each statement is true for you personally. Remember, consider each item in terms of
arguing controversial issues. Fill in your answer to each statement.
Almost Never True

Rarely True

Occasionally True

Often True

Always True

1.

While in an argument, I worry that the person O
I am arguing with will form a negative
impression of me.

O

O

O

O

2.

Arguing over controversial issues
improves my intelligence.

O

O

O

O

O

3.

I enjoy avoiding arguments.

O

O

O

O

O

4.

I am energetic and enthusiastic when I argue

O

O

O

O

O

5.

Once I finish an argument I promise myself
that I will not get into another.

O

O

O

O

O

6.

Arguing with a person creates more
problems for me than it solves
.

O

O

O

O

O

7.

I have a pleasant, good feeling when I win a
point in an argument.

O

O

O

O

O

8.

When I finish arguing with someone I feel
nervous and upset.

O

O

O

O

O

9.

I enjoy a good argument over a controversial
issue.

O

O

O

O

O

10.

I get an unpleasant feeling when I realize I am
about to get into an argument.

O

O

O

O

O
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Appendix P (continued)
Measure of Argumentativeness (2 of 2)

Almost Never True

Rarely True

Occasionally True

Often True

Always True

11.

I enjoy defending my point of view on an
issue.

O

O

O

O

O

12.

I am happy when I keep an argument from
happening.

O

O

O

O

O

13.

I do not like to miss the opportunity to argue a
controversial issue.

O

O

O

O

O

14.

I prefer being with people who rarely
disagree with me.

O

O

O

O

O

15.

I consider an argument as exciting intellectual
challenge.

O

O

O

O

O

16.

I find myself unable to think of effective points
during an argument.

O

O

O

O

O

17.

I feel refreshed and satisfied after an
argument on a controversial issue.

O

O

O

O

O

18.

I have the ability to do well in an
argument.

O

O

O

O

O

19.

I try to avoid getting into arguments.

O

O

O

O

O

20.

I feel excitement when I expect that
conversation I am in leading to an
argument.

O

O

O

O

O
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Appendix Q
Measure of Intolerance to Ambiguity
Next, read the statements below and indicate for each statement how true it is about
you. Fill in your answer to each statement.
Strongly Disagree

Disagree

Undecided

Agree

Strongly Agree

1.

There are two kinds of people in the
world: the weak and the strong.

O

O

O

O

O

2.

A person is either a 100% American
or isn‘t.

O

O

O

O

O

3.

A person either knows the answer to a
question or doesn‘t.

O

O

O

O

O

4.

There are two kinds of women: the
pure and the bad.

O

O

O

O

O

5.

You can classify almost all people as
either honest or crooked.

O

O

O

O

O

6.

First impressions are very important.

O

O

O

O

O

7.

It doesn‘t take very long to find out if
you can trust a person.

O

O

O

O

O

8.

There is only one right way to do
anything.

O

O

O

O

O
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Appendix R
Measure of Cognitive Failures (1 of 2)
Next, read the statements below and indicate for each statement how true it is about
you. Fill in your answer to each statement.
Never
Do you read something and find you
haven‘t been thinking about it and must
read it again?

O

O

O

O

Very
Often
O

Do you find you forget why you went
from one part of the house to the other?

O

O

O

O

O

3.

Do you fail to notice signposts on the
road?

O

O

O

O

O

4.

Do you find that you confuse right and left
when giving directions?

O

O

O

O

O

5.

Do you bump into people?

O

O

O

O

O

6.

Do you find that you forget whether
you‘ve turned off a light or fire or locked
the door?

O

O

O

O

O

7.

Do you fail to listen to people‘s names
when you are meeting them?

O

O

O

O

O

8.

Do you find that you say something and
realize that it may be taken as insulting?

O

O

O

O

O

9.

Do you fail to hear people speaking to you
when you are doing something else?

O

O

O

O

O

10. Do you lose your temper and regret it?

O

O

O

O

O

11. Do you leave important letters
unanswered for days?

O

O

O

O

O

12. Do you find you forget which way to turn
on a road you know well but rarely use?

O

O

O

O

O

1.
1.

2.
2.
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Appendix R (continued)
Measure of Cognitive Failures (2 of 2)
Never
13. Do you fail to see what you want in a
supermarket (although it‘s there)?

O

O

O

O

Very
Often
O

14. Do you find yourself suddenly wondering
whether you‘ve used a word correctly?

O

O

O

O

O

15. Do you have trouble making up your
mind?

O

O

O

O

O

16. Do you find you forget appointments?

O

O

O

O

O

17. Do you forget where you put something like
a newspaper?

O

O

O

O

O

18. Do you find you accidentally throw away
the thing you want and keep what you
meant to throw away—as in the example of
throwing away the matchbox and putting the
used match in your pocket?

O

O

O

O

O

19. Do you daydream when you ought to be
listening to something?

O

O

O

O

O

20. Do you forget people‘s names?

O

O

O

O

O

21. Do you start doing one thing at home and
get distracted into doing something else?

O

O

O

O

O

22. Do you find you can‘t quite remember
something although it is on the ―tip of
your tongue‖?

O

O

O

O

O

23. Do you find you forget what you came to
the shops to buy?

O

O

O

O

O

24. Do you drop things?

O

O

O

O

O

25. Do you think you can‘t think of anything
to say?

O

O

O

O

O
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Appendix S
Measure of Quickness
Below are phrases describing people's behaviors. Please use the rating scale below to
describe how accurately each statement describes you. Describe yourself as you generally
are now, not as you wish to be in the future. Fill in your answer to each statement.
Very Inaccurate

Moderately Inaccurate

Neither Agree nor
Disagree

Agree a little

Agree Strongly

1.

Can handle complex problems.

O

O

O

O

O

2.

Am quick to understand things.

O

O

O

O

O

3.

Catch on to things quickly.

O

O

O

O

O

4.

Love to read challenging material.

O

O

O

O

O

5.

Am able to find out things by
myself.

O

O

O

O

O

6.

Can handle a lot of information.

O

O

O

O

O

7.

Quickly get the idea of things.

O

O

O

O

O

8.

Avoid difficult reading material.

O

O

O

O

O

9.

Try to avoid complex people.

O

O

O

O

O

10.

Don‘t understand things

O

O

O

O

O

I think that I:
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Appendix T
Measure of Sensation Seeking
We are trying to learn more about your likes and dislikes. Please fill in a bubble that
represents the best response for each item.
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1.

I would like to explore strange places.

O

O

O

O

O

2.

I would like to take off on a trip with no preplanned routes or timetables.

O

O

O

O

O

3.

I get restless when I spend too much time at
home.

O

O

O

O

O

4.

I prefer friends who are excitingly unpredictable.

O

O

O

O

O

5.

I like to do frightening things.

O

O

O

O

O

6.

I would like to try bungee jumping.

O

O

O

O

O

7.

I like wild parties.

O

O

O

O

O

8.

I would love to have new and exciting
experiences even if they are illegal.

O

O

O

O

O
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Appendix U
Measure of Self-Esteem
These questions are designed to look at how you see yourself. There are no right or
wrong answers. Please answer each item as carefully and accurately as you can and
fill in your response to each question.
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1.

When I am with others I feel like they are
glad I am with them.

O

O

O

O

O

2.

I feel like other people really like to talk with
me.

O

O

O

O

O

3.

I think that I make a good impression on
others.

O

O

O

O

O

4.

I feel that people really like me very much.

O

O

O

O

O

5.

I feel that I am a likable person.

O

O

O

O

O
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Appendix V
Measure of Cognitive Complexity, CCI (Study 2) (1 of 2)
Please fill in the bubble that reflects how accurately each statement describes you.
Strongly Agree

Neutral

Strongly Disagree

1.

I like to think about abstract issues

O

O

O

O

O

2.

I dislike all riddles

O

O

O

O

O

3.

I am not interested in thinking on abstract level

O

O

O

O

O

4.

I have difficulty understanding abstract ideas

O

O

O

O

O

5.

I like to come up with new ideas for how to solve
some problems

O

O

O

O

O

6.

I like to keep things simple

O

O

O

O

O

7.

I typically avoid philosophical discussions

O

O

O

O

O

8.

I like to learn about new things even if they seem
complicated

O

O

O

O

O

9.

I generally avoid reading material difficult to
understand

O

O

O

O

O

10.

I tend to think what may lead person to behave in
a certain way

O

O

O

O

O

11.

I spend a lot of time reflecting on how things are
connected

O

O

O

O

O

12.

I do not typically speculate about things

O

O

O

O

O

13.

I do not like to spend time thinking about
consequences

O

O

O

O

O

14.

I can typically link issues together

O

O

O

O

O

.
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Appendix V (continued)
Measure of Cognitive Complexity, CCI (Study 2) (2 of 2)

There is little value in thinking about how one thing may
16.

Strongly Agree

Before making a decision, I tend to think about
possible consequences

Neutral

Strongly Disagree

15.

O

O

O

O

O

O

O

O

O

O

lead to another

17.

I often try to understand logical relations between
the events

O

O

O

O

O

18.

Typically I can explain how one thing may lead to
another

O

O

O

O

O

19.

I can usually see different points of view

O

O

O

O

O

20.

I can often bring a new perspective to a situation

O

O

O

O

O

27.

In order to fully understand how a thing works,
you need to know all the details about it

O

O

O

O

O

28.

Small nuances may make all the difference

O

O

O

O

O

29.

I like when people include lots of details in
describing an event

O

O

O

O

O

30.

When someone is telling a story I wish they
would get straight to the point

O

O

O

O

O
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Appendix W
Narrative Message about Negative Consequences of Drinking (Version 1)
Please read the following message.

Below is a message written by a student named Jamie:

Last week my friends and I decided to head out to a bar for the evening.
We were having a good time, and I had some beer and got wasted. To this
day I don‘t remember anything about the next few hours. Someone drove
me home and put me to bed. My friends told me later that I was totally out
of control and did crazy things that I would normally never do. All I can
remember is standing at the bar, then I woke up in the morning with a
messed up shoulder and bruises all over my body. I have no idea of how
that happened. I am scared. It is scary to not remember blocks of time
when I‘ve been drinking. I know this kind of stuff is affecting my grades,
too, and I need to do well in my classes. I know now what it is to wake up
in the morning not remembering what happened last night.

Place X here _________ when you are done reading the message.
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Appendix X
Narrative Message about Negative Consequences of Drinking (Version 2)

Please read the following message.

Below is a message written by a student named Jamie:

In the last two years I have had some problems related to my drinking.
Sometimes I don‘t remember anything and become very unpredictable. It
happens at once, without any warning. My friends tell me that I say and do
crazy things that I would normally never do. All I can remember from the
last time is that I was standing at the bar, then I woke up in the morning in
my bed with a messed up shoulder and bruises all over my body. I don‘t
remember anything and have no recollection of how that happened. My
friends told me later that I was totally out of control. I know this kind of
stuff is affecting my grades, too, and I need to do well in my classes. I am
scared. It is scary to not remember blocks of time when I‘ve been
drinking. I know now what it is to wake up in the morning not
remembering what happened last night.

Place X here _________ when you are done reading the message.
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Appendix Y
Statistical Message about Negative Consequences of Drinking (Version 1)
Please read the following message.

Below is a message from the Centers for Disease Control and Prevention:

Alcohol use can result in several negative consequences, including
physical injury and academic impairment among college students. One
study found that people who drink alcohol are up to four times more likely
than non-drinkers to be hurt from physical injuries such as a fall or punch.
This risk remained 2.5 times that of a non-drinker for 24 hours after the
consumption of alcohol. Research also demonstrates a connection between
alcohol consumption and impaired academic performance. A nationwide
study reported that 26% of college students indicated they had performed
poorly on a test or project, 33% had missed a class during the last year due
to alcohol use, and 23% reported getting behind in schoolwork during the
current year as a result of drinking. Males drinking 5 or more or females
drinking 4 or more drinks in a row on at least 3 occasions in a 2-week
period were more than 8 times likely to report getting behind in classwork
due to their drinking.

Place X here _________ when you are done reading the message.
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Appendix Z
Statistical Message about Negative Consequences of Drinking (Version 2)
Please read the following message.

Below is a message from the Centers for Disease Control and Prevention:

Use of alcohol has been linked to unintentional injuries and academic
problems. Drinking can interfere with learning and academic achievement
of college students. One study found that alcohol consumption quadrupled
the risk of physical injury for the first six hours after drinking, and this
risk remained 2.5 times that of a non-drinker for the next 24 hours.
Research also demonstrates a connection between alcohol consumption
and impaired academic performance. One national study showed that
college students with an "A" average consume an average of 3.3 drinks
per week, whereas students with a "D" or "F" average consume about 9.0
drinks per week. Another study found that nearly one-third of social
drinkers had missed class and 21% had fallen behind in their schoolwork
because of their drinking. Among frequent drinkers-- students who had
engaged in high-risk drinking 3 or more times in the previous 2 weeks-over 60% had missed class and 46% had fallen behind in school because
of their drinking.

Place X here _________ when you are done reading the message.
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Appendix AA
Narrative Message about Negative Consequences of Lack of Sleep (Version 1)
Please read the following message.

Below is a message written by a student named Jamie:

When I was in high school, I started to cut back on my sleep, and things
got worse when I went to college. Between going out with friends and
getting ready for classes, I sleep on average about 4-5 hours a night. Even
though I am trying to catch up on my sleep during the weekend, it‘s not
the same. This constant lack of sleep is affecting my mood. I feel like I‘m
always tired. I am falling asleep during class. My grades are also slipping.
When I am studying for the tests, I cannot concentrate and don‘t
remember anything I read just before the test. Last time I was so sleepy
when walking home that I tripped and really messed up my shoulder. I‘m
not remembering things and have no idea how that happened. I can‘t seem
to stop this pattern, and I am really scared that I won‘t be able to get back
to normal even if I want to.

Place X here _________ when you are done reading the message.
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Appendix AB
Narrative Message about Negative Consequences of Lack of Sleep (Version 2)
Please read the following message.

Below is a message written by a student named Jamie:

As a typical college student, I don‘t have much time to sleep. Between
going out with friends and getting ready for class, I sleep on average about
4-5 hours a night. As a result, I always feel sleepy during the daytime
when I should be awake. This is affecting my grades, and I need to do
well. I always was a good student, getting at least B‘s, but now I cannot
keep up with my homework and even fell asleep a couple of times in class.
What is really scary is that lack of sleep is affecting other things. I am
always tired and miss a lot of classes. Last time I was so sleepy walking
home that I tripped and really messed up my shoulder. I‘m not
remembering things and have no idea how that happened. I can‘t seem to
stop this pattern, and I am really scared that I won‘t be able to get back to
normal even if I want to.

Place X here _________ when you are done reading the message.
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Appendix AC
Statistical Message about Negative Consequences of Lack of Sleep (Version 1)
Please read the following message.

Below is a message from the Centers for Disease Control and Prevention:

Lack of sleep, or sleep deprivation, causes many problems. Some of these
problems include learning difficulty and lack of coordination that can lead
to physical injury. There is evidence that lack of sleep affects academic
performance and alertness and can result in injury. Typical college
students need at least eight hours of sleep to maximize learning
capabilities. Yet, with the pressure of school, family and social life, some
students are not sleeping the required amount. The National Sleep
Foundation recently released a poll that indicated many students are
suffering from sleep deprivation that is severe enough to interfere with
daytime activities. Nearly 45% of students admit that they sleep less than
eight hours on school nights. On average, students sleep 6.8 hours. One in
10 students reports that he/she rarely or never gets a good night‘s sleep.
The problem often begins during the teen years. Most students admit that
they are often sleepy and 15% admit that they fall asleep in class.

Place X here _________ when you are done reading the message.
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Appendix AD
Statistical Message about Negative Consequences of Lack of Sleep (Version 2)

Please read the following message.

Below is a message from the Centers for Disease Control and Prevention:

Lack of sleep, or sleep deprivation, causes many problems. Some of these
problems include learning difficulty and lack of coordination that can
result in physical injury or death. Typical college students need at least
eight hours of sleep to maximize learning capabilities. Yet, students
report significantly worse sleep quality than the general population. The
consequences of insufficient sleep affect nearly every aspect of students‘
lives. The National Sleep Foundation recently released a poll that
indicated many students are suffering from sleep deprivation that is severe
enough to interfere with daytime activities. It was found that at least once
a week, about 28% of students fall asleep in class, 22% fall asleep doing
homework, and 14% arrive late or miss class because they overslept.
Among those students who report being unhappy, tense and nervous, 73%
feel they don‘t get enough sleep at night and 59% are excessively sleepy
during the day. They are also more likely than their peers to get lower
grades.

Place X here _________ when you are done reading the message.

259
Appendix AE
Control Message about Bridge Collapse
Please read the following message.

Below is the story published in a major US newspaper:

The recent collapse of a major bridge in Minnesota received much
national attention, and currently rebuilding bids are under discussion. A
Minnesota transportation official defended the selection of the most
expensive bid to replace the collapsed interstate bridge, saying the state
was not focused on being "cheap". Two losing bidders have filed a formal
protest of the state's selection, accusing the state Department of
Transportation of being "arbitrary and capricious." At nearly $234 million,
the winning bid from Flatiron and Manson Construction was the most
expensive and tied for the longest estimated time to completion, 437 days,
but it's technical score outranked the others. On Monday, the DOT
presented a new estimate of costs stemming from the Aug. 1, 2007
collapse, which killed 13 people and cut off a major Minneapolis artery.
The emergency response, site cleanup, stepped-up inspections of other
spans, traffic diversions and new bridge could cost state and local
governments $393 million if incentives in the reconstruction contract are
earned in full.

Place X here _________ when you are done reading the message.
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Appendix AF
Measure of Cognitive Complexity (Study 3, Time 1 and Time 2) (1 of 2)
Please fill in the bubble that reflects how accurately each statement describes you.
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

7. I am not interested in thinking on
abstract level.

O

O

O

O

O

8. Before making a decision, I tend to
think about possible consequences.

O

O

O

O

O

O

O

O

O

O

10. I have difficulty understanding abstract
ideas.

O

O

O

O

O

11. I often try to understand logical
relations between events.

O

O

O

O

O

1. I like to think about abstract issues
.
2. I spend a lot of time reflecting on how
things are connected.
3. I usually don‘t waste my time thinking
about little details.
4. I dislike all riddles.
5. I can typically link issues together
.
6. When describing a person, I typically
go beyond physical description.

9. I often see details that others overlook.
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Appendix AF (continued)
Measure of Cognitive Complexity (Study 3, Time 1 and Time 2) (2 of 2)
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

12. I like to read detailed descriptions of
various things.

O

O

O

O

O

13. I like to come up with new ideas for
how to solve some problems.

O

O

O

O

O

14. Typically, I can explain how one thing
may lead to another.

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

17. I can usually see different points of
view.

O

O

O

O

O

18. Small nuances may make all the
difference.

O

O

O

O

O

19. I typically avoid philosophical
discussions.

O

O

O

O

O

20. I can often bring a new perspective to a
situation.

O

O

O

O

O

21. When someone is telling a story I wish
they would get straight to the point.

O

O

O

O

O

15. In order to fully understand how a thing
works, you need to know all the
details about it.
16. I like to keep things simple.
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Appendix AG
Measure of Attitudes toward Drinking (Study 3, Time 1 and Time 2)
Indicate your agreement or disagreement with the following statements.
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1. I don‘t have to get drunk to have a good
time.

O

O

O

O

O

2. I think drinking to get drunk is a bad idea.

O

O

O

O

O

3. I feel better when I do not drink alcohol.

O

O

O

O

O

4. Drinking alcohol is not a big deal.

O

O

O

O

O
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Appendix AH
Measure of Attitudes toward Sleep (Study 3, Time 1 and Time 2)
Indicate your agreement or disagreement with the following statements.
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1. I don‘t have to stay up all night to prepare
for a test.

O

O

O

O

O

2. Lack of sleep is unhealthy.

O

O

O

O

O

3. I feel better when I get enough sleep
.

O

O

O

O

O

4. Lack of sleep is not a big deal.

O

O

O

O

O
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Appendix AI
Measure of Opinions about Drinking
Please fill in the bubble below that describes your view of the following statements:
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1. Drinking alcohol is one of the best parts
of college.

O

O

O

O

O

2. There is nothing wrong with drinking
alcohol as much and as often as one
wants.

O

O

O

O

O

3. It is acceptable to drink alcohol only
occasionally.

O

O

O

O

O

4. It is acceptable to drink only a couple of
alcoholic drinks in one setting.

O

O

O

O

O

5. Drinking a lot of alcohol is unhealthy.

O

O

O

O

O

6. Drinking alcohol leads to many different
problems.

O

O

O

O

O

7. Drinking alcohol should be prohibited.

O

O

O

O

O
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Appendix AJ
Measure of Opinions about Sleep
Please fill in the bubble below that describes your view of the following statements:
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1. Lack of sleep is part of college life
.

O

O

O

O

O

2. There is nothing wrong with getting not
enough sleep.

O

O

O

O

O

3. People can manage without much sleep.

O

O

O

O

O

4. It is fine sometimes not to get enough
sleep.

O

O

O

O

O

5. It is sometimes acceptable not to get
enough sleep.

O

O

O

O

O

6. People should get about 8 hours of sleep
every night.

O

O

O

O

O

7. Lack of sleep leads to many problems
.

O

O

O

O

O
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Appendix AK
Measure of Personal Involvement with Drinking (Self- and Others’ Experience)
Place an ―X‖ in the corresponding box if you, your friend(s)/best friend(s), someone you
know or a family member have experienced the following outcomes as a result of
drinking alcohol.

Impaired driving/accident
Poor judgment/Bad decision making
Problems at work
Relational problems

Family member

Illness

Acquaintance

Personal injury

Friend/best friend

Blackouts/Memory loss

Self

Academic problems

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O
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Appendix AL
Measure of Personal Involvement with Sleep (Self- and Others’ Experience)
Place an ―X‖ in the corresponding box if you, your friend(s)/best friend(s), someone you
know or a family member have ever experienced the following outcomes as a result of lack
of sleep.

Self

Friend/best
friend

Acquaintance

Family member

Academic problems

O

O

O

O

Blackouts/Memory loss

O

O

O

O

Personal injury

O

O

O

O

Illness

O

O

O

O

Impaired driving/accident

O

O

O

O

Poor judgment/Bad decision making

O

O

O

O

Problems at work

O

O

O

O

Relational problems

O

O

O

O
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Appendix AM
Measure of Drinking Behavior (Study 3, Time 1)
Please answer the following questions about yourself.

1. How many alcoholic drinks do you usually consume when you socialize in a setting with
alcohol on weekday? ______

2. How many alcoholic drinks do you usually consume when you socialize in a setting with
alcohol on weeknight? ______
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Appendix AN
Measure of Drinking Behavior (Study 3, Time 2)
Please answer the following questions about yourself.
1. In the last 2 weeks, how many alcoholic drinks did you consume when you socialized
in a setting with alcohol during the week? ___________

3. In the last 2 weeks, how many alcoholic drinks did you consume when you socialized
in a setting with alcohol on the weekend? ___________
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Appendix AO
Measure of Sleep Behavior (Study 3, Time 1)
Please answer these questions about your behavior.
1. How many hours of sleep do you usually get on average weekday night? ______

2. How many hours of sleep do you usually get on average weekend night? ______
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Appendix AP
Measure of Sleep Behavior (Study 3, Time 2)
Please answer these questions about your behavior.

1. In the last 2 weeks, how many average hours of sleep did you get on weekday nights?
__________

2. In the last 2 weeks, how many average hours of sleep did you get on weekend nights?
__________
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Appendix AQ
Measure of Behavioral Intention to Drink (Study 3)
Indicate your agreement or disagreement with the following statements.

Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1.

In the next 2 weeks, I am likely to
sleep at least 8 hours every night.

O

O

O

O

O

2.

In the next 2 weeks, I am likely to get
less than 8 hours of sleep at least on
1 night.

O

O

O

O

O
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Appendix AR
Measure of Behavioral Intention to Sleep (Study 3)
Indicate your agreement or disagreement with the following statements.

Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

1.

In the next 2 weeks, I am likely to
sleep at least 8 hours every night.

O

O

O

O

O

2.

In the next 2 weeks, I am likely to
get less than 8 hours of sleep at least
on 1 night.

O

O

O

O

O
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Appendix AS
Measure of Message Perception
These questions ask you to think about the message you just read.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1.

This message was effective.

O

O

O

O

O

2.

I learned a lot from this message.

O

O

O

O

O

3.

This message was realistic.

O

O

O

O

O

4.

This message made me think about
my own life.

O

O

O

O

O

5.

This message scared me.

O

O

O

O

O

6.

I liked this message.

O

O

O

O

O

7.

This message was not very
persuasive.

O

O

O

O

O

8.

This message was boring.

O

O

O

O

O

9.

This message was convincing

O

O

O

O

O

10.

This message made me feel guilty.

O

O

O

O

O

11.

This message didn‘t tell me
anything new.

O

O

O

O

O

12.

This message made me feel strong
feelings.

O

O

O

O

O

13.

I can recall details of the message.

O

O

O

O

O

14.

This message was useful.

O

O

O

O

O

Message realism included items 1, 2, 3, 6, and 14; message reflectiveness included items 4, 5, 8, 10, and
12; message believability included items 7, 9, and 11.
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Appendix AT
Measure of Message Processing Effort
Please answer the following questions about the message you just read

1.

How hard did you try to understand the message?
_____I did NOT try at all
_____I tried just a little
_____I tried pretty hard
_____I tried VERY hard

2.

How much did you concentrate while reading the message?
_____I did NOT concentrate at all
_____I concentrated just a little
_____I concentrated pretty hard
_____I concentrated VERY hard

3.

How easy was it for you to understand the message you just read?
_____Very easy to understand
_____Pretty easy to understand
_____A little hard to understand
_____Very HARD to understand
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Appendix AU
Measure of Message Recall (1 of 2)
About two weeks ago you participated in Part 1 of this study. In particular, you were
asked to read a short story/message. Do you remember what that story/message was
about?
_______Yes

_______No

_______ Not Sure

These questions ask what you remember about the message.
1. How would you describe the structure/form of the message?
a) It had statistics/numbers in it.
b) It was a narrative or a story.
c) It was an article from the newspaper.
d) There were graphs and pictures.
e) It was an interview with a famous actor.
2. The message was about
a) Bridge safety.
b) Lack of sleep.
c) Drinking.
d) Fighting.
e) Driving.
3.

The message stated that one negative outcome could be:
a)
b)
c)
d)
e)

Physical injury.
Legal problems.
Unintentional and/or unwanted sex.
Unemployment.
Loss of driver‘s license.

4. What other negative outcome was described in the message?
a)
b)
c)
d)
e)

Family problems.
Dating problems.
Academic problems.
Mental health issues.
Financial problems.
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Appendix AU (continued)
Measure of Message Recall (2 of 2)
5. The message was from
a) National Health Institute.
b) Centers for Disease Control and Prevention.
c) National Institute of Mental Health.
d) American Medical Association.
e) Association of College Students Health.
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Table 1.1
Independent Sample t Tests Results for Order Effect (Study 1)
Variable

Version 1

Version 2

t

df

p

CCI

M = 3.54
SD = .55
n = 121

M = 3.48
SD = .50
n = 123

.83

242

.41

RCQ

M = 4.70
SD = 1.92
n = 121

M = 4.26
SD = 1.70
n = 123

1.91

242

.06

PCI

M = 1.81
SD = .74
n = 121

M = 1.85
SD = .76
n = 123

-.46

242

.65

Cognitive Development

M = 5.14
SD = 2.99
n = 116

M = 6.16
SD = 3.04
n = 118

-2.60

232

.01

Two-tailed, p < .01
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Table 1.2
Item Loadings for Cognitive Complexity Instrument (CCI) by Dimensions (Study 1)
Item

Item Loadings

Differentiation (M = 3.33, SD = .69, range 1.33 to 5.00)
1.

I like to read detailed descriptions of various things

.69

2.

I believe that in order to fully understand how a thing works
one need to know all the small details about it

.63

3.

Small nuances may make all the difference

.62

Abstractness (M = 3.43, SD = .61, range 1.33 to 5.00)
1.

I like to learn about new things even if they seem
complicated

.65

2.

I tend to think what may lead a person to behave in a certain
way

.60

3.

I like to think about world problems and come up with ideas
how to solve some of them

.46

Integration (M = 3.92, SD = .59, range 1.00 to 5.00)

*

1.

Typically, I can explain how one thing leads to another

.62

2.

Before making a decision I tend to think about possible
consequences

.51

3.

When I am reading a book, I tend to compare it to other
books I read before*

.35

To maintain a single-factor structure, this item was deleted.
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Table 1.3
Bivariate Zero Order Correlation Matrix for All Variables (Study 1), (1 of 3)
1

2

3

4

5

6

7

8

9

10

11

12

13

1

1.00

2

.21*

1.00

3

.14

.35*

1.00

4

-.06

.12

.11

1.00

5

.36*

.13

.14

.18*

1.00

6

.22*

.02

-.01

-.17

-.01

1.00

7

-.06

.04

.02

-.06

.21*

.26*

1.00

8

.39*

.09

.11

.03

.35*

.28*

.09

1.00

9

.47*

.06

.15

.15

.57*

.17*

.31*

.47*

1.00

10

.42*

.23*

.18*

.13

.50*

-.01

.21*

.48*

.69*

1.00

11

.44*

.16

.16

.10

.51*

.02

.21*

.54*

.73*

.93*

1.00

12

.34*

.11

.17*

.08

.45*

.18*

.21*

.64*

.67*

.64*

.66*

1.00

13

.45*

.24*

.17*

.11

.58*

.09

.14

.49*

.52*

.63*

.62*

.48*

1.00

14

.32*

.07

.13

.09

.39*

.21*

.13

.65*

.53*

.59*

.63*

.84*

.49*

15

.27*

.02

.14

.13

.34*

.12

.02

.23*

.34*

.23*

.25*

.31*

.27*

16

.23*

-.07

.02

-.02

.37*

.37*

.29*

.20*

.37*

.19*

.22*

.25*

.31*

17

-.01

.01

-.04

-.02

-.29*

-.03

-.33*

.05

-.21*

-.09

-.12

-.11

-.11

18

-.05

-.21*

-.20*

-.18*

-.13

.30*

.02

.01

-.06

-.27*

-.20*

-.08

-.27*

19

.01

-.08

.16

-.15

-.24*

.14

-.18*

.09

-.15

-.06

-.07

-.10

-.15

20

.16*

.10

.05

.05

-.12

.09

-.18*

.12

-.02

.03

.01

.06

.01

21

.29*

.08

.10

.13

.44*

.09

.24*

.37*

.62*

.39*

.42*

.53*

.47*

22

.19*

.04

-.04

-.03

.10

.35*

.07

.38*

.28*

.13

.21*

.37*

.20*

23

.17

.07

.16

-.15

.07

.22*

.04

.24*

.17*

.14

.16

.21*

.12

24

.07

.06

.01

-.10

.02

-.07

-.01

-.04

.02

.01

.07

-.01

.02

25

.15

.07

-.01

-.15

.08

.02

-.05

.03

.09

.07

.11

.03

.11
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Table 1.3 (continued)
Bivariate Zero Order Correlation Matrix for All Variables (Study 1), (2 of 3)
14

15

16

17

18

19

20

21

22

23

24

25

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1.00

15

.21*

1.00

16

.21*

.22*

1.00

17

-.11

-.03

-.42*

1.00

18

-.18*

.04

.08

.10

1.00

19

-.09

-.09

-.11

.37*

17*

1.00

20

.03

-.06

-.05

.24*

-.04

.33*

1.00

21

.45*

.29*

.27*

-.15

-.02

-.20*

-.17

.1.00

22

.36*

.01

.23*

-.08

.14

.04

.07

.27*

1.00

23

.16

.08

.08

-.04

.03

.02

.04

.23*

.25*

1.00

24

.01

.03

.01

-.07

.01

.03

.07

.02

-.01

.09

1.00

25

.01

.01

.06

.02

.07

.01

.04

.04

.13

.11

.64*

1.00
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Table 1.3 (continued)
Bivariate Zero Order Correlation Matrix for All Variables (Study 1), (3 of 3)
1-CCI Total; 2-RCQ Total; 3-PCI; 4-Cognitive Development; 5-Need for Cognition; 6Need to Evaluate (Tendency to have an Opinion); 7-Need to Evaluate (Tendency to be
Neutral); 8-Openness; 9-Creativity; 10-Intellectual Complexity; 11-Complexity; 12Intellect; 13-Intellectual Breadth; 14-Ingenuity; 15-Smartness; 16-Argumentativeness:
Tendency to Approach Arguments; 17-Argumentativeness: Tendency to Avoid
Arguments; 18-Intolerance to Ambiguity; 19-Cognitive Failures: General; 20-Cognitive
Failures: Failure to Process Names; 21-Quickness; 22-Sensation Seeking; 23-SelfEsteem; 24-Education; 25-Age.
* Significant at p < .01; two-tailed

Table 1.4
Zero Order Correlation Matrix between Measures of Cognitive Complexity by Dimensions and Other Variables (Study 1), (1 of 3)
CCI

RCQ

PCI
Total

Integration

Abstractness

Differentiation

Total

Integration

Abstractness

Differentiation

Total

Cognitive Development

-.06

-.07

-.06

.01

.12

.14

-.03

.03

.11

Need for Cognition

.36*

.27*

.37*

.18*

.13

.17*

.01

-.10

.14

Need to Evaluate (Tendency to Have an Opinion)

.22*

.25*

.14

.13

.02

.01

.07

.07

-.01

Need to Evaluate (Tendency to be Neutral)

-.06

-.04

-.03

-.10

.04

.06

-.01

-.08

.02

Openness

.39*

.31*

.38*

.28*

.09

.09

.05

.06

.11

Creativity

.47*

.39*

.46*

.23*

.06

.09

-.02

-.08

.15

Intellectual Complexity

.42*

.29*

.43*

.27*

.23*

.25*

.04

.02

.17*

Complexity

.44*

.33*

.46*

.27*

.16

.18*

.01

-.02

.18*

Intellect

.34*

.25*

.33*

.25*

.11

.12

.03

.03

.17*
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Table 1.4 (continued)
Zero Order Correlation Matrix between Measures of Cognitive Complexity by Dimensions and Other Variables (Study 1), (2 of 3)
CCI

RCQ

PCI

Total

Total

Integration

Integration

Abstractness

Abstractness

Differentiation

Differentiation

Total

Intellectual Breadth

.45*

.35*

.43*

.25*

.24*

.26*

.10

-.01

.17*

Ingenuity

.32*

.26*

.29*

.23*

.07

.07

.03

.05

.13

Smartness

.27*

.22*

.18*

.18*

.02

.02

-.01

.03

.14

Argumentativeness: Tendency to Approach Arguments

.23*

.25*

.25*

.02

-.07

-.06

-.08

-.04

.02

Argumentativeness: Tendency to Avoid Arguments

-.01

-.04

-.04

.08

.01

.01

.02

.01

-.04

Intolerance to Ambiguity

-.05

-.01

-.04

-.09

-.21* -.21*

-.14

-.09

-.20*

Cognitive Failures: General Failure

.01

.03

.02

-.04

-.08

-.11

.04

.03

-.16

Cognitive Failures: Failure in Processing People‘s Names

.16

.13

.08

.17

.10

.09

.08

.11

.05

Quickness

.29*

.21*

.27*

.17*

.08

.09

.05

-.01

.10
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Table 1.4 (continued)
Zero Order Correlation Matrix between Measures of Cognitive Complexity by Dimensions and Other Variables (Study 1), (3 of 3)
CCI

RCQ

PCI
Total

Integration

Abstractness

Differentiation

Total

Integration

Abstractness

Differentiation

Total

Sensation Seeking

.19*

.16

.18*

.06

.04

.01

.12

.05

-.04

Education

.07

.03

.06

.09

.06

.07

.05

-.02

-.01

Age

.15

.14

.14

.05

.07

.07

.07

.01

-.01

*significant at p < .01, two-tailed correlations
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Table 1.5
Pattern of Associations between Measures of Cognitive Complexity and Other Variables
(Study 1) (1 of 2)
CCI
CCI

RCQ
Significant

PCI
Non-significant

RCQ

Significant

Significant

PCI

Non-significant

Significant

Cognitive Development

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Need for Cognition

Different

Same as PCI

Same as RCQ

Need to Evaluate (Tendency to
Have an Opinion)

Different

Same as PCI

Same as RCQ

Need to Evaluate (Tendency to
be Neutral)

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Openness

Different

Same as PCI

Same as RCQ

Creativity

Different

Same as PCI

Same as RCQ

Intellectual Complexity

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Complexity

Same as PCI

Different

Same as CCI

Intellect

Same as PCI

Different

Same as CCI

Intellectual Breadth

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Ingenuity

Different

Same as PCI

Same as RCQ

Smartness

Different

Same as PCI

Same as RCQ

Argumentativeness: Tendency to
Approach Arguments

Different

Same as PCI

Same as RCQ
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Table 1.5 (continued)
Pattern of Associations between Measures of Cognitive Complexity and Other Variables
(Study 1) (2 of 2)
CCI

RCQ

PCI

Argumentativeness: Tendency to
Avoid Arguments

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Intolerance to Ambiguity

Different

Same as PCI

Same as RCQ

Cognitive Failures: General
Failure

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Cognitive Failures: Failure in
Processing People‘s Names

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Quickness

Different

Same as PCI

Same as RCQ

Sensation Seeking

Different

Same as PCI

Same as RCQ

Self-Esteem

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Education

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ

Age

Same as RCQ
and PCI

Same as CCI and
PCI

Same as CCI
and RCQ
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Table 1.6
Bivariate Zero Order Correlation Matrix for Cognitive Complexity Measures, by
Dimensions (Study 1)
CCI

RCQ

PCI

1.00

CCI (Differentiation)

.87*

1.00

CCI (Abstractness)

.85*

.59*

1.00

CCI (Integration)

.66*

.40*

.41*

1.00

RCQ (Total)

.21*

.17

.15

.23*

1.00

RCQ (Differentiation)

.19*

.14

.14

.21*

.98*

1.00

RCQ (Abstractness)

.23*

.23*

.13

.21*

.63*

.47*

1.00

RCQ (Integration)

.13

.11

.08

.14

.63*

.48*

.61*

1.00

Paragraph Completion
.14
.12
Inventory (PCI)
* Significant at p < .01; two-tailed

.05

.19*

.35*

.33*

.24*

.28*

Total

Integration

Abstractness

Differentiation

Total

Integration

Abstractness

Differentiation

Total

CCI (Total)

1.00
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Table 1.7
Independent Sample t Tests Results for Education (Study 1)
1st and 2nd
year
students
M = 3.48
SD = .62
n = 82

3rd and 4th
year
students
M = 3.53
SD = .47
n = 160

RCQ

M = 4.29
SD = 1.65
n = 82

PCI

Cognitive Development

Variable

CCI

two-tailed, p < .05

t

df

p

-.66

129.84

.51

M = 4.58
SD = 1.90
n = 160

-1.20

240

.23

M = 1.83
SD = .75
n = 82

M = 1.83
SD = .75
n = 160

.04

240

.97

M = 5.97
SD = 3.11
n = 77

M = 5.51
SD = 3.02
n = 155

1.09

230

.28
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Table 2.1
Results of one-way ANOVA for Order Effects for CCI (Study 2)
Source of Variation

M (SD)

Sum of
Squares

df

Mean
Square

F

p

Partial
EtaSquared

.28

2

.14

.61

.54

.009

Residual

31.34

139

.23

TOTAL

1985.67

142

Order
Version 1

3.65 (.38)
n = 33

Version 2

3.70 (.51)
n = 61

Version 3

3.77 (.49)
n = 48
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Table 2.2
Cognitive Complexity Instrument Items by Dimensions (Study 2), (1 of 2)
Item

Included in
Study 1

Item
deleted

Differentiation (M = 3.57, SD = .50, range 2.29 to 4.86)
1.

I am not interested in learning how things work (R)

2.

There is no evidence that small things may make all the
difference (R)

3.

I usually don‘t waste my time thinking about little details
(R)
When describing a person, I typically go beyond physical
description

4.

X
X

5.

I often see details that others overlook

6.

I like to read detailed descriptions of various things

X

7.

In order to fully understand how a thing works, you need to
know all the details about it

X

8.

Small nuances may make all the difference

9.

I like when people include lots of details in describing an
event

10.

When someone is telling a story I wish they would get
straight to the point

Abstractness (M = 3.64, SD = .54, range 2.29 to 4.86)
1.

I like to think about abstract issues

2.

I dislike all the riddles (R)

3.

I am not interested in thinking on an abstract level (R)

4.

I have difficulty understanding abstract ideas (R)

5.

I like to come up with new ideas for how to solve some
problems

X

X

X
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Table 2.2 (continued)
Cognitive Complexity Instrument Items by Dimensions (Study 2), (2 of 2)
Item

6.

I like to keep things simple (R)

7.

I typically avoid philosophical discussions (R)

8.

I like to learn about new things even if they seem
complicated

9.

I generally avoid reading material difficult to understand
(R)
I tend to think what may lead a person to behave in a
certain way

10.

Included
in Study 1

Item
deleted

X

X

X

X
X

X

X

X

Integration (M = 4.01, SD = .50, range 2.71 to 5.00)
1.

I spend a lot of time reflecting on how things are connected

2.

I do not typically speculate about things

3.

I do not like to spend time thinking about consequences
(R)
I can typically link issues together

4.
5.

Before making a decision, I typically think about possible
consequences

6.

There is little value in thinking about how one thing may
lead to another (R)

7.
8.

I often try to understand logical relations between the
events
Typically I can explain how one thing may lead to another

9.

I can usually see different points of view

10.

I can often bring a new perspective to a situation

(R) item is reverse-coded

X

X

X
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Table 2.3
Zero Order Correlation Matrix for All Variables (Study 2)

1.00

CCI Differentiation

.64*

1.00

CCI Abstractness

.77*

.30*

1.00

CCI Integration

.82*

.47*

.53*

1.00

Intolerance to Ambiguity -.15

-.01

-.09

-.15

1.00

Intellectual Breadth

.71*

.59*

.53*

.51*

-.20

1.00

Need for Cognition

.74*

.45*

.63*

.52*

-.03

.68*

* Significant at p < .01; two-tailed

Need for Cognition

Intellectual Breadth

Intolerance to Ambiguity

CCI Integration

CCI Abstractness

CCI Differentiation

CCI Total

CCI (Total)

.1.00
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Table 3.1
List of All Variables Measured at Time 1 and Time 2 (Study 3)
Measure

Time 1

Time 2

CCI

X

X

RCQ

X

Attitudes toward Drinking

X

X

Attitudes toward Sleep

X

X

Range of Opinions about Drinking

X

Range of Opinions about Sleep

X

Personal Involvement with Drinking (self-experience)

X

Personal Involvement with Drinking (others‘ experience)

X

Personal Involvement with Sleep (self-experience)

X

Personal Involvement with Sleep (others‘ experience)

X

Drinking Behavior

X

X

Sleep Behavior

X

X

Behavioral Intention to Drink

X

Behavioral Intention to Sleep

X

Message Realism

X

Message Reflectiveness

X

Message Believability

X

Message Processing Effort (AIME)

X

Message Recall

X
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Table 3.2
Cognitive Complexity Instrument Items by Dimensions (Study 3), (1 of 2)
Item

Included in
Study 1

Differentiation (Time 1, M = 3.68, SD = .50, range 2.20 to 5.00
Time 2, M = 3.66, SD = .48, range 2.20 to 5.00)
1.

I usually don‘t waste my time thinking about little details (R)

2.

When describing a person, I typically go beyond physical
description

3.

I often see details that others overlook

4.

I like to read detailed descriptions of various things

X

5.

In order to fully understand how a thing works, you need to know
all the details about it

X

6.

Small nuances may make all the difference

7.

When someone is telling a story I wish they would get straight to
the point

Abstractness (Time 1, M = 3.63, SD = .58, range 1.67 to 5.00
Time 2, M = 3.59, SD = .57, range 1.50 to 5.00)
1.

I like to think about abstract issues

2.

I dislike all the riddles (R)

3.

I am not interested in thinking on an abstract level (R)

4.

I have difficulty understanding abstract ideas (R)

5.

I like to come up with new ideas for how to solve some problems

6.

I like to keep things simple (R)

7.

I typically avoid philosophical discussions (R)

X
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Table 3.2 (continued)
Cognitive Complexity Instrument Items by Dimensions (Study 3), (2 of 2)
Item

Included in
Study 1

Integration (Time 1, M = 3.84, SD = .49, range 1.80 to 5.00
Time 2, M = 3.86, SD = .43, range 2.40 to 5.00)
1.

I spend a lot of time reflecting on how things are connected

2.

I can typically link issues together

3.

Before making a decision, I typically think about possible
consequences

4.

I often try to understand logical relations between the events

5.

Typically I can explain how one thing may lead to another

6.

I can usually see different points of view

7.

I can often bring a new perspective to a situation

(R) item is reverse-coded

X
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Table 3.3
Bivariate Zero Order Correlation Matrix for All Variables (Study 3), (1 of 3)
1

2

3

4

5

6

7

8

9

10

11

12

13

1

1.00

2

.12*

1.00

3

.12*

.08

1.00

4

.13*

.04

.77*

1.00

5

.10*

.02

.14*

.14*

1.00

6

.14*

.09

.16*

.18*

.57*

1.00

7

-.03

-.03

-.12*

-.09

.11*

.06

1.00

8

.10*

.12*

-.09

-.06

-.18*

-.18*

.03

1.00

9

-.06

.05

-.46*

-.36*

.01

-.02

.18*

.01

1.00

10

.07

.10

-.15*

-.12*

-.04

-.01

.13*

.01

.48*

1.00

11

.03

.14*

.02

.01

.08

.11*

.03

.06

.21*

.34*

1.00

12

.06

.13*

.12*

.05

.02

.05

.01

.01

.10

.48*

.56*

1.00

13

-.07

-.09

-.56*

-.54*

-.08

-.14*

.12*

.04

.48*

.23*

.01

-.06

1.00

14

-.04

-.05

-.43*

-.40*

-.04

-.09

.10

.08

.37*

.22*

-.01

-.05

.65*

15

-.03

-.05

.04

-.10

.20*

.12*

-.04

-.10

-.10

-.09

-.06

-.04

-.03

16

-.05

-.03

-.02

-.01

.16*

.10*

.01

-.09

-.08

-.04

-.07

-.06

.04

17

-.05

-.04

-.69*

-.64*

-.06

-.09

.16*

.05

.51*

.26*

.03

-.03

.68*

18

-.08

-.05

.08

.06

.18*

.08

.12*

-.22*

-.08

-.11*

-.18*

-.06

-.08

19

.06

-.04

.14*

.15*

.13*

.15*

.14*

.04

-.09

-.06

.04

.11*

-.15*

20

-.03

.04

.01

-.03

.07

.09

.15*

-.02

.11*

.11*

.19*

.19*

-.01

21

-.01

-.02

.08

.07

.12*

.11*

.03

-.06

-.04

-.06

.03

.10*

-.09

22

.03

.01

-.01

.03

.02

.07

-.02

.05

.02

.03

-.03

.03

.01

23

.08

.09

.02

.02

.09

.04

.01

.02

.05

-.01

-.03

-.08

-.03

24

-.04

-.07

-.13*

-.11*

.02

-.01

-.01

.01

.14*

-.02

.03

-.06

.07

25

.03

-.11*

-.08

-.06

.01

.01

.04

-.04

.08

-.03

-.01

-.03

.01
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Table 3.3 (continued)
Bivariate Zero Order Correlation Matrix for All Variables (Study 3), (2 of 3)
14

15

16

17

18

19

20

21

22

23

24

25

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1.00

15

-.02

1.00

16

.03

.59*

1.00

17

.53*

-.06

-.02

1.00

18

-.07

.41*

.30*

-.10

1.00

19

-.08

.01

-.01

-.13*

.09

1.00

20

-.01

-.02

.01

.04

.08

.57*

1.00

21

-.06

-.01

.04

-.03

.09

.60*

.52*

1.00

22

.02

.05

.05

-.01

.01

.24*

.15*

.18*

1.00

23

.02

-.03

-.02

.01

-.07

.01

-.11*

.04

-.04

1.00

24

.06

-.06

-.07

.09

.08

-.07

-.06

.03

-.06

.02

1.00

25

.07

-.04

-.05

.07

.09

-.04

-.04

.05

-.05

.09

.69*

1.00
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Table 3.3 (continued)
Bivariate Zero Order Correlation Matrix for All Variables (Study 3), (3 of 3)
1-CCI Total; 2-RCQ Total; 3-Attitudes toward Drinking at Time 1; 4- Attitude toward
Drinking at Time 2; 5- Attitude toward Sleep at Time 1; 6- Attitude toward Sleep at Time
2; 7-Range of Opinions (Drink); 8- Range of Opinions (Sleep); 9-Personal Involvement
with Drinking (Self-experience); 10- Personal Involvement with Drinking (Others‘
experiences); 11- Personal Involvement with Sleep (Self-experience); 12- Personal
Involvement with Sleep (Others‘ experiences); 13-Drinking Behavior at Time 1; 14Drinking Behavior at Time 2; 15- Sleep Behavior at Time 1; 16- Sleep Behavior at Time
2; 17-Behavioral Intention to Drink; 18-Behavioral Intention to Sleep; 19-Message
Realism; 20-Message Reflectiveness; 21-Message Believabiltiy; 22-Message Processing
Effort; 23-Message Recall; 24-Age; 25- Education.
*Significant at p < .01; one-tailed

300
Table 3.4
Results of Independent Sample t tests for Message Replication (Study 3), (1 of 2)
Variable

Version 1

Version 2

t

Df

p

CCI

3.70 (.41)
n = 306

3.73 (.43)
n = 250

-.99

554

.33

5.08 (1.63)
n = 303

4.91 (1.47)
n = 247

1.29

548

.20

RCQ

Attitudinal Change toward
Drinking

.01 (.51)
n = 300

-.01 (.47)
n = 247

.38

545

.71

Attitudinal Change toward
Sleep

-.15 (.51)
n = 297

-.11 (.61)
n = 246

-.83

541

.41

Range of Opinions about
Drinking

3.15 (.35)
n = 306

3.14 (.33)
n = 250

.14

554

.89

Range of Opinions about Sleep

3.35 (.40)
n = 306

3.36 (.44)
n = 250

-.28

554

.78

Personal Involvement with
Drinking (self-experience)

1.90 (1.67)
n = 306

1.68 (1.53)
n = 250

1.60

554

.11

Personal Involvement with
Drinking (others‘ experience)

10.02 (4.25)
n = 306

9.80 (4.69)
n = 250

.58

508.10

.56

Personal Involvement with
Sleep (self-experience)

2.23 (1.71)
n = 305

1.97 (1.65)
n = 249

1.77

552

.08

Personal Involvement with
Sleep (others‘ experience)

5.75 (4.43)
n = 305

5.67 (4.17)
n = 249

.23

552

.82

Drinking Behavior Change

.90 (4.66)
n = 305

1.14 (4.49)
n = 247

-.62

550

.54

Sleep Behavior Change

-.02 (1.22)
n = 302

-.15 (1.19)
n = 248

1.26

548

.21
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Table 3.4 (continued)
Results of Independent Sample t tests for Message Replication (Study 3), (2 of 2)
Variable

Version 1

Version 2

t

df

p

Behavioral Intention to Drink

3.50 (1.28)
n = 306

3.45 (1.34)
n = 250

.48

554

.63

Behavioral Intention to Sleep

2.07 (1.02)
n = 306

2.16 (1.06)
n = 250

-1.04

554

.30

Message Realism

3.29 (.58)
n = 306

3.35 (.61)
n = 250

-1.17

554

.24

Message Reflectiveness

2.62 (.64)
n = 306

2.66 (.65)
n = 250

-.76

554

.45

Message Believability

2.93 (.68)
n = 306

2.93 (.75)
n = 250

.07

554

.95

Message Processing Effort

2.37 (.63)
n = 306

2.46 (.68)
n = 250

-1.66

554

.10

Message Recall

3.54 (1.04)
n = 303

3.48 (.99)
n = 248

.74

549

.46

p < .05; two-tailed
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Table 3.5
Results of Independent Sample t tests for Overall Attrition (Study 3), (1 of 2)
Variable

Did not
Return at
Time 2

Returned at
Time 2

t

df

p

CCI

3.87 (.45)
n = 61

3.71 (.42)
n = 556

2.87

615

.01

RCQ

5.08 (1.66)
n = 61

5.00 (1.56)
n = 550

.40

609

.69

Range of Opinions about Drinking

3.11 (.43)
n = 62

3.14 (.34)
n = 556

-.78

616

.44

Range of Opinions about Sleep

3.40 (.34)
n = 62

3.35 (.42)
n = 556

.82

616

.41

Personal Involvement with
Drinking (self-experience)

2.10 (1.70)
n = 62

1.80 (1.61)
n = 556

1.38

616

1.7

Personal Involvement with
Drinking (others‘ experience)

10.15 (4.97)
n = 62

9.92 (4.45)
n = 556

.37

616

.71

Personal Involvement with Sleep
(self-experience)

2.82 (1.89)
n = 62

2.11 (1.69)
n = 554

3.10

614

.01

Personal Involvement with Sleep
(others‘ experience)

6.84 (6.12)
n = 62

5.71 (4.31)
n = 554

1.41

67.93

.16

Behavioral Intention to Drink

3.52 (1.33)
n = 62

3.48 (1.31)
n = 556

.27

616

.79

Behavioral Intention to Sleep

1.94 (1.05)
n = 62

2.11 (1.04)
n = 556

-1.28

616

.20

Message Realism

3.41 (.63)
n = 62

3.32 (.59)
n = 556

1.08

616

.28
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Table 3.5 (continued)
Results of Independent Sample t tests for Overall Attrition (Study 3), (2 of 2)
Variable

Did not
Return at
Time 2

Returned at
Time 2

t

df

p

Message Reflectiveness

2.62 (.68)
n = 62

2.64 (.64)
n = 556

-.19

616

.85

Message Believability

2.99 (.67)
n = 62

2.93 (.71)
n = 556

.67

616

.51

Message Processing Effort

2.35 (.70)
n = 62

2.41 (.65)
n = 556

-.62

616

.54

p < .05; two-tailed

Table 3.6
Bivariate Zero Order Correlation Matrix for Cognitive Complexity Measures by Dimension (Study 3)
CCI (Time 1)

CCI (Time 2)

RCQ

1.00

CCI (Differentiation)

.74*

1.00

CCI (Abstractness)

.85*

.39*

1.00

CCI (Integration)

.80*

.45*

.51*

1.00

CCI (Total) Time 2

.78*

.59*

.67*

.59*

1.00

CCI (Differentiation)

.54*

.64*

.34*

.36*

.74*

1.00

CCI (Abstractness)

.70*

.40*

.74*

.48*

.87*

.40*

1.00

CCI (Integration)

.64*

.44*

.48*

.63*

.82*

.48*

.58*

1.00

RCQ (Total)

.12*

.10*

.03

.19*

.10*

14*

.05

.08

1.00

RCQ (Differentiation)

.13*

.10*

.04

.19*

.12*

.15*

.06

.09

.99*

1.00

RCQ (Abstractness)

.03

.06

-.03

.08

-.01

-.01

-.01

-.01

.32*

.26*

1.00

RCQ (Integration)

.03

.01

.01

.06

-.01

-.01

-.02

.01

.28*

.19*

-.01

1.00
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*Significant at p < .01; one-tailed

Integration

Abstractness

Differentiation

Total

Abstractness

Integration

Differentiation

Total

Integration

Abstractness

Differentiation

Total

CCI (Total) Time 1
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Table 3.7
ANCOVA for Attitudinal Change toward Drinking and Personal Involvement (selfexperience) (Study 3)

MSE

F

p

Partial
EtaSquared

1

1.43

5.89

.02

.012

Evidence Type

1

.58

2.38

.12

.005

Error

498

.24

TOTAL

501

Source of Variation

Adjusted df
R2

Covariate

.01

Personal Involvement (selfexperience)
Main Effect
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Table 3.8
ANCOVA for Attitudinal Change toward Drinking and Personal Involvement (others’
experience) (Study 3)

MSE

F

p

Partial
EtaSquared

1

1.27

.52

.47

.001

Evidence Type

1

.50

2.04

.15

.004

Error

498

.25

TOTAL

501

Source of Variation

Adjusted df
R2

Covariate

.01

Personal Involvement (others‘
experience)
Main Effect
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Table 3.9
ANCOVA for Attitudinal Change toward Sleep and Personal Involvement (selfexperience) (Study 3)

MSE

F

p

Partial
EtaSquared

1

.04

.12

.73

.001

Evidence Type

1

.03

.08

.78

.001

Error

492

.33

TOTAL

495

Source of Variation

Adjusted df
R2

Covariate

-.01

Personal Involvement (selfexperience)
Main Effect
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Table 3.10
ANCOVA for Attitudinal Change toward Sleep and Personal Involvement (others’
experience) (Study 3)

MSE

F

p

Partial
EtaSquared

1

.24

.73

.40

.001

Evidence Type

1

.02

.07

.79

.001

Error

492

.33

TOTAL

495

Source of Variation

Adjusted df
R2

Covariate

-.01

Personal Involvement (others‘
experience)
Main Effect

309
Table 3.11
ANCOVA for Drinking Behavior Change and Personal Involvement (self-experience)
(Study 3)

Source of Variation

Adjusted df
R2

Covariate

.03

MSE

F

1

341.26

16.46 .01

.032

Evidence Type

1

3.97

.19

.001

Error

502

20.73

TOTAL

505

Personal Involvement (selfexperience)

p

Partial
EtaSquared

Main Effect
.66
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Table 3.12
ANCOVA for Drinking Behavior Change and Personal Involvement (others’ experience)
(Study 3)

MSE

F

p

Partial
EtaSquared

1

192.96

9.18

.01

.018

Evidence Type

1

5.58

.27

.61

.001

Error

502

21.03

TOTAL

505

Source of Variation

Adjusted df
R2

Covariate

.02

Personal Involvement (others‘
experience)
Main Effect
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Table 3.13
ANCOVA for Sleep Behavior Change and Personal Involvement (self-experience) (Study
3)

MSE

F

p

Partial
EtaSquared

1

.04

.03

.87

.001

Evidence Type

1

.22

.15

.70

.001

Error

499

1.50

TOTAL

502

Source of Variation

Adjusted df
R2

Covariate

-.01

Personal Involvement (selfexperience)
Main Effect
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Table 3.14
ANCOVA for Sleep Behavior Change and Personal Involvement (others’ experience)
(Study 3)

MSE

F

p

Partial
EtaSquared

1

.01

.01

.97

.001

Evidence Type

1

.22

.15

.70

.001

Error

499

1.50

TOTAL

502

Source of Variation

Adjusted df
R2

Covariate

-.01

Personal Involvement (others‘
experience)
Main Effect
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Table 3.15
Results of Independent Sample t tests for Message Evidence and Attitudinal and
Behavioral Changes (Study 3)
Variable

Narrative
Messages

Statistical
Messages

t

df

p

Attitudinal Change toward
Drinking

M = .04
SD = .50
n = 248

M = -.02
SD = .49
n = 254

1.34

500

.18

Attitudinal Change toward
Sleep

M = -.13
SD = .52
n = 246

M = -.12
SD = .61
n = 252

-.24

496

.81

Drinking Behavior Change

M = .96
SD = 4.73
n = 251

M = 1.20
SD = 4.51
n = 255

-.58

504

.56

Sleep Behavior Change

M = -.06
SD = 1.17
n = 249

M = -.09
SD = 1.27
n = 256

.34

503

.74
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Table 3.16
Between-Subjects ANOVA for Attitudinal Change toward Drinking (Study 3)
Source of Variation

Sum of df
Squares

Mean
Square

F

p

Partial
EtaSquared

Cognitive Complexity

1.75

1

1.75

.71

.40

.001

Topic

.05

1

.05

.19

.66

.001

Evidence Type

.44

1

.44

1.76

.19

.004

Cognitive Complexity X Topic

.23

1

.23

.92

.34

.002

Cognitive Complexity X
Evidence Type

.09

1

.09

.35

.56

.001

Topic X Evidence Type

.04

1

.04

.15

.67

.001

Cognitive Complexity X Topic
X Evidence Type

.01

1

.01

.01

.97

.001

Residual

122.05

492

.25

TOTAL

123.14

500

Main Effects

2-Way Interactions

3-Way Interactions
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Table 3.17
Cell Means for Attitudinal Change toward Drinking (Study 3)
Narrative

Statistical

Alcohol

M = -.02
SD = .48
(n = 62)

M = -.07
SD = .55
(n = 67)

Sleep

M = .03
SD = .55
(n = 57)

M = .01
SD = .49
(n = 54)

Alcohol

M = .09
SD = .50
(n = 68)

M = -.02
SD = .44
(n = 60)

Sleep

M = .05
SD = .50
(n = 60)

M = -.02
SD = .46
(n = 72)

CCI Low

CCI High
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Table 3.18
Between-Subjects ANOVA for Attitudinal Change toward Sleep (Study 3)
Source of Variation

Sum of df
Squares

Mean
Square

F

p

Partial
EtaSquared

Cognitive Complexity

.01

1

.01

.02

.90

.001

Topic

.55

1

.55

1.69

1.94

.003

Evidence Type

.04

1

.04

.11

.74

.001

Cognitive Complexity X Topic

.01

1

.01

.01

.93

.001

Cognitive Complexity X
Evidence Type

1.44

1

1.44

4.41

.04

.009

Topic X Evidence Type

.01

1

.01

.01

.95

.001

Cognitive Complexity X Topic
X Evidence Type

.05

1

.05

.15

.70

.001

Residual

158.83

488

.33

TOTAL

168.94

496

Main Effects

2-Way Interactions

3-Way Interactions
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Table 3.19
Cell Means for Attitudinal Change toward Sleep (Study 3)
Narrative

Statistical

Alcohol

M = -.21
SD = .66
(n = 61)

M = -.10
SD = .56
(n = 67)

Sleep

M = -.16
SD = .42
(n = 57)

M = -.02
SD = .66
(n = 51)

Alcohol

M = -.12
SD = .51
(n = 66)

M = -.19
SD = .53
(n = 60)

Sleep

M = -.04
SD = .46
(n = 61)

M = -.16
SD = .67
(n = 73)

CCI Low

CCI High
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Table 3.20
Between-Subjects ANOVA for Drinking Behavior Change (Study 3)
Source of Variation

Sum of
Squares

df

Mean
Square

F

p

Partial
EtaSquared

Main Effects
Cognitive Complexity

12.02

1

12.02

.56

.46

.001

Topic

2.74

1

2.74

.13

.72

.001

Evidence Type

7.09

1

7.09

.33

.57

.001

Cognitive Complexity X Topic

12.74

1

12.74

.59

.44

.001

Cognitive Complexity X
Evidence Type

3.82

1

3.82

.18

.67

.001

Topic X Evidence Type

.06

1

.06

.01

.96

.001

1.56

1

1.56

.07

.79

.001

Residual

10713.68

496

21.60

TOTAL

11337.81

504

2-Way Interactions

3-Way Interactions
Cognitive Complexity X Topic
X Evidence Type
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Table 3.21
Cell Means for Drinking Behavior Change (Study 3)
Narrative

Statistical

Alcohol

M = 1.16
SD = 6.57
(n = 63)

M = 1.48
SD = 5.67
(n = 67)

Sleep

M = .90
SD = 3.94
(n = 58)

M = 1.40
SD = 4.01
(n = 53)

Alcohol

M = .59
SD = 3.69
(n = 68)

M = .79
SD = 3.32
(n = 59)

Sleep

M = 1.19
SD = 4.28
(n = 61)

M = 1.12
SD = 4.52
(n = 75)

CCI Low

CCI High
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Table 3.22
Between-Subjects ANOVA for Sleep Behavior Change (Study 3)
Source of Variation

Sum of df
Squares

Mean
Square

F

p

Partial
EtaSquared

Main Effects
Cognitive Complexity

.72

1

.72

.48

.49

.001

Topic

.01

1

.01

.01

.94

.001

Evidence Type

.44

1

.44

.30

.59

.001

Cognitive Complexity X Topic

.34

1

.34

.23

.63

.001

Cognitive Complexity X
Evidence Type

3.32

1

3.32

2.22

.14

.004

Topic X Evidence Type

2.93

1

2.93

1.96

.16

.004

2.71

1

2.71

1.81

.18

.004

Residual

739.54

495

1.49

TOTAL

752.56

503

2-Way Interactions

3-Way Interactions
Cognitive Complexity X Topic
X Evidence Type

321
Table 3.23
Cell Means for Sleep Behavior Change (Study 3)
Narrative

Statistical

Alcohol

M = -.10
SD = 1.09
(n = 60)

M = -.03
SD = 1.59
(n = 67)

Sleep

M = .24
SD = 1.13
(n = 58)

M = -.28
SD = 1.23
(n = 54)

Alcohol

M = -.14
SD = 1.41
(n = 68)

M = -.03
SD = 1.19
(n = 59)

Sleep

M = -.20
SD = .98
(n = 62)

M = -.10
SD = 1.00
(n = 75)

CCI Low

CCI High
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Table 3.24
Between-Subjects ANOVA for Message Realism (Study 3)
Source of Variation

Sum of
Squares

df

Mean
Square

F

p

Partial
EtaSquared

Cognitive Complexity

.08

1

.08

.24

.62

.001

Topic

.02

1

.02

.07

.80

.001

Evidence Type

6.20

1

6.20

19.45

.01

.037

Cognitive Complexity X Topic

.26

1

.26

.80

.37

.002

Cognitive Complexity X
Evidence Type

.68

1

.68

2.14

.14

.004

Topic X Evidence Type

4.90

1

4.90

15.38

.01

.030

.11

1

.11

.35

.55

.001

Residual

159.27

500

.32

TOTAL

5870.51

508

Main Effects

2-Way Interactions

3-Way Interactions
Cognitive Complexity X Topic
X Evidence Type
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Table 3.25
Cell Means for Message Realism (Study 3)
Narrative

Statistical

Alcohol

M = 3.25
SD = .56
(n = 63)

M = 3.38
SD = .56
(n = 67)

Sleep

M = 3.12
SD = .69
(n = 59)

M = 3.58
SD = .40
(n = 54)

Alcohol

M = 3.43
SD = .64
(n = 68)

M = 3.35
SD = .53
(n = 60)

Sleep

M = 3.14
SD = .58
(n = 62)

M = 3.52
SD = .50
(n = 75)

CCI Low

CCI High
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Table 3.26
Between-Subjects ANOVA for Message Reflectiveness (Study 3)
Source of Variation

Sum of df
Squares

Mean
Square

F

p

Partial
EtaSquared

Main Effects
Cognitive Complexity

.28

1

.28

.69

.41

.001

Topic

.39

1

.39

.97

.33

.002

Evidence Type

.47

1

.47

1.16

.28

.002

Cognitive Complexity X Topic

.11

1

.11

.27

.61

.001

Cognitive Complexity X
Evidence Type

.05

1

.05

.13

.72

.001

Topic X Evidence Type

4.25

1

4.25

10.56

.01

.02

.44

1

.44

1.10

.30

.002

Residual

201.28

500

.40

TOTAL

3824.09

508

2-Way Interactions

3-Way Interactions
Cognitive Complexity X Topic
X Evidence Type
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Table 3.27
Cell Means for Message Reflectiveness (Study 3)
Narrative

Statistical

Alcohol

M = 2.72
SD = .62
(n = 63)

M = 2.68
SD = .61
(n = 67)

Sleep

M = 2.57
SD = .60
(n = 59)

M = 2.78
SD = .52
(n = 54)

Alcohol

M = 2.79
SD = .78
(n = 68)

M = 2.58
SD = .69
(n = 60)

Sleep

M = 2.46
SD = .66
(n = 62)

M = 2.74
SD = .54
(n = 75)

CCI Low

CCI High
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Table 3.28
Between-Subjects ANOVA for Message Believabiltiy (Study 3)
Source of Variation

Sum of
Squares

df

Mean
Square

F

p

Partial
EtaSquared

Cognitive Complexity

1.04

1

1.04

2.06

.15

.004

Topic

.03

1

.03

.05

.82

.001

11.00

1

11.00

21.69

.01

.042

Cognitive Complexity X Topic

.34

1

.34

.67

.41

.001

Cognitive Complexity X
Evidence Type

.58

1

.58

1.15

.28

.002

Topic X Evidence Type

2.21

1

2.21

4.35

.04

.009

.29

1

.29

.58

.45

.001

Residual

253.52

500

.51

TOTAL

4625.00

508

Main Effects

Evidence Type
2-Way Interactions

3-Way Interactions
Cognitive Complexity X Topic
X Evidence Type
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Table 3.29
Cell Means for Message Believability (Study 3)
Narrative

Statistical

Alcohol

M = 2.81
SD = .70
(n = 63)

M = 3.09
SD = .65
(n = 67)

Sleep

M = 2.77
SD = .73
(n = 59)

M = 3.22
SD = .66
(n = 54)

Alcohol

M = 2.89
SD = .69
(n = 68)

M = 2.94
SD = .69
(n = 60)

Sleep

M = 2.65
SD = .72
(n = 62)

M = 3.05
SD = .79
(n = 75)

CCI Low

CCI High
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Table 3.30
Between-Subjects ANOVA for Message Processing Effort (Study 3)
Source of Variation

Sum of
Squares

df

Mean
Square

F

p

Partial
EtaSquared

Cognitive Complexity

.02

1

.02

.06

.82

.001

Topic

.41

1

.41

.96

.33

.002

Evidence Type

1.54

1

1.54

3.61

.06

.007

Cognitive Complexity X Topic

.38

1

.38

.89

.35

.002

Cognitive Complexity X
Evidence Type

.23

1

.23

.53

.47

.001

Topic X Evidence Type

3.56

1

3.56

8.32

.01

.016

1.04

1

1.04

2.44

.12

.005

Residual

213.72

500

.43

TOTAL

3203.50

508

Main Effects

2-Way Interactions

3-Way Interactions
Cognitive Complexity X Topic
X Evidence Type
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Table 3.31
Cell Means for Message Processing Effort (Study 3)
Narrative

Statistical

Alcohol

M = 2.52
SD = .61
(n = 63)

M = 2.42
SD = .63
(n = 67)

Sleep

M = 2.15
SD = .59
(n = 59)

M = 2.56
SD = .62
(n = 54)

Alcohol

M = 2.43
SD = .71
(n = 68)

M = 2.43
SD = .59
(n = 60)

Sleep

M = 2.35
SD = .73
(n = 62)

M = 2.50
SD = .72
(n = 75)

CCI Low

CCI High
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Table 3.32
Between-Subjects ANOVA for Message Recall (Study 3)
Source of Variation

Sum of
Squares

df

Mean
Square

F

p

Partial
EtaSquared

Cognitive Complexity

5.25

1

5.25

5.40

.02

.011

Topic

.36

1

.36

.37

.55

.001

Evidence Type

.93

1

.93

.96

.33

.002

Cognitive Complexity X Topic

1.24

1

1.24

1.27

.26

.003

Cognitive Complexity X
Evidence Type

.22

1

.22

.22

.64

.001

Topic X Evidence Type

1.43

1

1.43

1.47

.23

.003

.05

1

.05

.05

.82

.001

Residual

481.52

495

.97

TOTAL

6517.00

503

Main Effects

2-Way Interactions

3-Way Interactions
Cognitive Complexity X Topic
X Evidence Type
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Table 3.33
Cell Means for Message Recall (Study 3)
Narrative

Statistical

Alcohol

M = 3.27
SD = 1.11
(n = 63)

M = 3.48
SD = 1.08
(n = 66)

Sleep

M = 3.13
SD = 1.01
(n = 58)

M = 3.35
SD = .95
(n = 54)

Alcohol

M = 3.40
SD = .98
(n = 68)

M = 3.57
SD = .94
(n = 58)

Sleep

M = 3.68
SD = .97
(n = 62)

M = 3.59
SD = .83
(n = 74)

CCI Low

CCI High
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Table 3.34
Paired-samples t tests Results for Control Group (Study 3)
Variable

Time 1

Time 2

t

df

p

Attitudes toward Drinking

3.07 (.64)
n = 45

3.07 (.63)
n = 45

.01

44

1.00

Attitudes toward Sleep

4.31 (.55)
n = 45

4.32 (.57)
n = 45

2.00

44

.05

Drinking Behavior

4.03 (3.07)
n = 46

4.32 (5.15) -.46
n = 46

45

.65

Sleep Behavior

7.40 (1.08)
n = 45

7.30 (1.27) .70
n = 45

44

.49
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Table 3.35
Independent Sample t tests Results for Education (Study 3)
Variable

1st and 2nd
year
students

3rd and 4th
year
students

t

df

p

CCI (Time 1)

3.70 (.40)
n = 281

3.72 (.45)
n = 274

-.73

553

.
47

CCI (Time 2)

3.67 (.40)
n = 281

3.71 (.40)
n = 274

-1.28

553

.20

5.16
(1.61)
n = 280

4.83
(1.49)
n = 269

2.48

547

.01

RCQ
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Table 3.36
Summary of Findings for All Hypotheses and Research Questions (1 of 2)
Hypothesis/Research Question

Supported/Not Supported

H1:

Participants will report more personal
involvement (self and others) with negative
consequences of alcohol consumption than
with lack of sleep.

Partially Supported

H2:

Those scoring higher on cognitive
complexity scale will exhibit a greater range
of opinions toward an issue (drinking and
sleep) than those scoring lower on that scale.

Partially Supported

H3:

There will be less attitudinal change
demonstrated after reading messages (about
excessive alcohol consumption or lack of
sleep) by people with higher cognitive
complexity than by those with lower
cognitive complexity.

Not Supported

H4:

Those reporting more personal involvement
(self and others‘ experiences) in the issue
will demonstrate less attitudinal and
behavioral changes generated by a message.

Not Supported for Sleep;
Opposite Findings for Drinking

RQ1: Is there a positive association between
personal involvement (self and others‘
experiences) and cognitive complexity?

No association

RQ2: Which type of message evidence (statistical
or narrative) produces bigger attitudinal and
behavioral changes (for both alcohol and
sleep messages)?

No significant differences

H5:

Supported

There will be no difference in rating a
message as more realistic, reflective, and
believable among those with different levels
of cognitive complexity.
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Table 3.36 (continued)
Summary of Findings for All Hypotheses and Research Questions (2 of 2)
Hypothesis/Research Question
H6:

Those more involved in the issue will report
more attitudinal and behavioral changes
when exposed to statistical messages than
when exposed to narrative messages.

RQ3: What is the interactive effect of cognitive
complexity with message evidence type and
topic on attitudinal and behavioral changes,
message perceptions (realism, reflectiveness,
and believability), message processing effort,
and message recall?

Supported/Not Supported
Not Supported

Main effect for message recall;
interaction effect for message
type evidence (attitudinal change
toward sleep). Main effect for
message evidence type (message
realism). Interaction effects
between message evidence type
and topic for message
reflectiveness, message
believability, and message
processing effort
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Figure 1.
Second-Order Confirmatory Factor Analysis for CCI
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Figure 2.
Interaction Between Cognitive Complexity and Message
Evidence for Sleep Attitudinal Change
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Figure 3.
Interaction Between Topic and Message Evidence
for Message Realism
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Figure 4.
Interaction Between Topic and Message Evidence
for Message Reflectivness
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Figure 5.
Interaction Between Topic and Message Evidence
for Message Believeability
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Figure 6.
Interaction Between Topic and Message Evidence
for Message Processing Effort
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