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Preface

This dissertation focuses on the social psychological determinants of mobile
communication technology use and adoption in an attempt to better understand
people’s behavior for adopting and using innovative information and
communication technologies. In particular, this study emphasizes the
comparison of three media use models to explain and predict media technology
behavior from different theoretical perspectives.

In the year 1954, in one of the first mass communication textbooks, ‘The
Process and Effects of Mass Communication’, Wilbur Schramm posses the
question, “What determines which offerings of mass communication will be
selected by a given individual?” (p.19). The answer to this question was what
Schramm called the ‘fraction of selection’. People weigh the level of reward
they expect from a given medium or message against how much effort they
must make to secure that reward. According to Schramm, individuals make
media and content choices based on the expectation of reward and effort
required.

Schramm’s question in 1954 is still relevant today, perhaps even more relevant
as the offers, choices and possibilities of new communication technologies,
especially mobile communication technology, are more diverse and dynamic
then in the 1950s.
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Social Psychological Determinants of Mobile
Communication Technology Use and Adoption

In this chapter, first the context of the study will be presented, followed by an
Introduction of three social psychological media use models and the theoretical
perspectives from which they originated. Next, the scope and research
questions of the study will be presented, followed by an overview of the study.

1.1 Context of the Study

With the arrival of wireless communication technologies people are enabled to
be accessible at all times and places. The use of mobile communication
technology, like the mobile phone, and other personal communication
technologies, like the personal digital assistant (PDA) has become almost fully
integrated in everyday life for both social and business purposes. The adoption
and use of mobile communication technology has increased exponentially in
almost similar patterns world-wide (see e.g., Carlson, Kahn, & Rowe, 1999;
Crisler, Anneroth, Aftelak, & Pulli, 2003). In a variety of contexts people want
to use mobile communication devices to make phone calls, exchange messages
with family, friends or co-workers, read and send e-mail, take pictures, listen to
music, or want to have access to data files. The mobile phone as the most
prominent example of mobile communication technology has become, as Wei
(2001) stated, “more than just a talking device on the move” (p. 703). It
represents a converged new communication and information technology with a
variety of extensive interpersonal and mass communication services such as
short message service (SMS), voice-mail, e-mail, Internet access, personal
navigation system, video phone, and TV broadcasts. According to Bohlin,
Burgelman, and Casal (2007) globally, wireless services, driven by the mobile
phone, have advanced faster in the last 10 years than the whole of




Chapter 1

telecommunications technology over the last 100 years, and the number of
mobile phone users has surpassed the number of fixed line subscribers since the
year 2000.

The mobile communication industry, including the telecommunications
companies and manufacturers are operating in a very competitive market,
where a lot of time and money is invested to develop new services and products
that meet the demands of a very diverse and demanding group of customers.
Annual revenues of the suppliers of equipment and handsets for the mobile
industry globally have passed the 100 billion euros mark since a number of
years (Bohlin et al., 2007).

Understanding the behavior of mobile communication technology consumers is
important for the mobile communication industry in order to be able to react
accurately to the changing behavior of their customers. Understanding peoples’
needs and desires is vital to be able to offer products and services that
consumers will actually use. For both academia and the mobile communication
industry the behavior of the mobile consumer is important to gain a better
insight in the process of technological innovation, diffusion and use of mobile
communication technology (see e.g., Green, Harper, Murtagh, & Cooper, 2001).

Understanding people’s behavior for adopting and using innovative information
and communication technologies - such as mobile communication technology -
is central in this dissertation. In particular, this dissertation focuses on the social
psychological determinants of mobile communication technology use and
adoption. The research framework of the dissertation is based on psychological
research on the origins of goal-directed human behavior. Aarts, Verplanken,
and Van Knippenberg (1998) argue that, in general, psychological research on
the origins of goal-directed human behavior relies on expectancy-value models
of attitudes and decision making, rooted in theories of rational choice.

Information and communication technology use and adoption as a form of goal-
directed human behavior is a topic that is central to several distinct bodies of
literature, which have yielded many competing media use models to explain
and predict media behavior from different research perspectives. In the next
paragraph three social psychological media use models stemming from three
prominent theoretical perspectives on media behavior will be presented. The
theoretical perspective as well as the research focus of each media use model
will be discussed in more detail in Chapter 3.
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1.2 Media Use Models

One of the first research traditions to focus on media behavior from a user’s
perspective is the uses and gratifications approach. Stemming from mass
communication research, uses and gratifications guides the assessment of
people’s motivations for media usage and access. In a more general definition of
uses and gratifications, Katz, Blumler, and Gurevitch (1974), posit that uses and
gratifications research is “concerned with the social and psychological origins of
needs, which generate expectations of the mass media or other sources, which
lead to differential patterns of media exposure (or engagement in other
activities), resulting in need gratifications and other consequences, perhaps
mostly unintended ones” (p. 20). To ground uses and gratifications more
theoretically several authors (e.g., Galloway & Meek, 1981; Rayburn &
Palmgreen, 1984) moved away from the origin of needs perspective and
incorporated an expectancy-value perspective as used within social psychology
(e.g., Fishbein & Ajzen, 1975) into uses and gratifications research, which lead
to the expectancy-value judgments model of uses and gratifications (see e.g.,
Babrow & Swanson, 1988).

Expectancy-value judgments model of uses and gratifications. According to
Palmgreen (1984) the expectancy-value judgments model of uses and
gratifications is a process model which states that the products of beliefs
(expectations) and evaluations (values) influence the seeking of gratifications,
which in turn influence media consumption. Such consumption results in the
perception of certain gratifications obtained, which then feed back to reinforce
or alter an individual’s perceptions of the gratifications-related attributes of a
particular medium.

Another example of adapting social psychological theory to understand media
technology behavior is the model of media attendance (LaRose & Eastin, 2004)
which originated from Bandura’s (1986) social cognitive theory. Within social
cognitive theory, human behavior is defined as a triadic, dynamic, and
reciprocal interaction of personal factors, behavior, and the environment
(Bandura, 1986). This triadic causal mechanism is mediated by symbolizing
capabilities that transform sensory experiences into cognitive models that guide
actions. LaRose and Eastin argue that within social cognitive theory, behavior is
an observable act and the performance of behavior is determined, in large part,
by the expected outcomes of behavior, expectations formed by our own direct
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experience (enactive learning) or mediated by vicarious reinforcement observed
through others (observational learning).

Model of media attendance. Within the model of media attendance media usage
is defined as overt media consumption behavior, and it is determined by the
expected outcomes that follow from media consumption, habit strength, self-
efficacy, self-regulation, and experience.

From the field of information systems research, technology and information
systems scholars have been adapted theories from social psychology to explain
media technology behavior, as well. Information systems research studies how
and why individuals adopt new information technologies.

Unified model of acceptance and use of technology. In an attempt to integrate
the main competing user acceptance models (e.g., theory of reasoned action,
technology acceptance model, theory of planned behavior, social cognitive
theory, diffusion of innovation theory), Venkatesh, Morris, Davis, and Davis
(2003) formulated a unified model of acceptance and use of technology based on
the unified theory of acceptance and use of technology. Four constructs in the
unified model of acceptance and use of technology play a significant role as
direct determinants of user acceptance and usage behavior: performance
expectancy, effort expectancy, social influence, and facilitating conditions.

1.3 Research Questions and Scope

The presented theoretical perspectives to understand media technology use and
adoption are each broad bodies of literature with rich research traditions
behind them, yet they also converge on the central processes and phenomena
related to the formation of users’ intentions to use media technology, as part of
an extended model of media behavior (cf. Stafford, Stafford, & Schkade, 2004).

In this dissertation the above-mentioned models and their extensions are
discussed and both empirically and theoretically compared within the context
of mobile communication technology use. The key research questions to be
answered in this dissertation are therefore:
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RQI: Which current media use model statistically best explains the use and
predicts the adoption of mobile communication technology?
(Empirical power)

RQ2: Which current media use model best substantially explains the use
and predicts the adoption of mobile communication technology?
(Theoretical power)

Although the focus of this dissertation is on the social psychological
determinants of mobile communication technology use and adoption, this
dissertation is not an attempt to unravel the deeper social psychological
meaning of the mobile communication technology itself. This dissertation
mainly emphasizes the comparison of three media use models to explain and
predict media technology behavior from different theoretical perspectives.
Therefore, any media technology could have been used to compare the three
media use models and to subsequently answer the two key research questions.
Mobile media technology behavior is considered to be an instance of general
media technology behavior. Mobile communication technology contains both
well-accepted media technologies such as the mobile phone and new innovative
media technologies such as mobile video phone, it is therefore a very
appropriate media technology to be deployed to compare the media use models
in both explaining and predicting media technology behavior (see Chapter 7 for
a more detailed description of the mobile phone technologies).

1.4 Overview of the Study

Chapter 2 presents a brief account of the various empirical research approaches
that study mobile communication technology use and adoption.

Chapter 3 introduces three theoretical perspectives on the understanding of
people’s behavior for adopting and using media technology, e.g. the expectancy-
value perspective on uses and gratifications, a social cognitive perspective on
media technology behavior, and the unified theory of acceptance and use of
technology. At the end of the chapter, the convergence between the three
perspectives on the central processes and phenomena related to the
understanding of media technology behavior is discussed.
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Chapter 4 describes in more detail the models and hypotheses that originate
from the three theoretical perspectives described in Chapter 3. At the end of
the chapter a provisional comparison of the three media use models is
presented.

Chapter 5 discusses the criteria to systematically evaluate and compare the
three models. On the basis of a selection of the criteria discussed, the three
models will be both theoretically and empirically evaluated and compared.

Chapter 6 presents in more detail the structural equation modeling
methodology and procedures used in this study. At the end of the chapter, the
goodness-of-fit tests and cutoff criteria used in this study to evaluate and
compare the three media use models are summarized.

Chapter 7 evaluates and compares the expectancy-value judgments model of
uses and gratifications, the model of media attendance, and the unified model of
acceptance and use of technology in the context of mobile phone use as well as
in the context of mobile video phone adoption on the basis of the empirical
criteria proposed in chapter 5.

Chapter 8 evaluates and compares the expectancy-value judgments model of
uses and gratifications, the model of media attendance, and the unified model of
acceptance and use of technology in the context of mobile phone use as well as
in the context of mobile video phone adoption on the bases of the qualitative
criteria proposed in chapter 5.

Chapter 9 presents the conclusions drawn from the findings of both the
empirical and theoretical comparison of the three models within the context of
mobile communication technology use and adoption.

Chapter 10 discusses the conclusions and implications drawn from the findings
of both the empirical and theoretical comparison of the three media use models.
Subsequently, the limitations of the study are acknowledged, followed by
implications for using empirical models in media use research.
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2

Mobile Communication Technology Research

The aim of this chapter is to present a brief account of the various empirical
research approaches that study mobile communication technology use and
adoption.

2.1 Approaches of Mobile Communication Technology Research

Empirical research studies on mobile communication technology use and
adoption can roughly be divided in either a research approach that takes on a
more sociological perspective towards mobile communication technology
research or a research approach that takes on a more psychological perspective.

Sociological perspective. Research studies that take on a sociological perspective
toward mobile communication technology (e.g., Katz, 1999, 2003; Ling, 2004)
most often apply qualitative methodologies, such as in-depth interviews and
observation to study mobile communication technology use and adoption; for
example, Humphreys (2005) examined mobile phone usage from two main
perspectives: how social norms of interaction in public spaces change and
remain the same; and how mobile phones become markers for social relations
and reflect tacit pre-existing power relations. Based upon a year-long
observational field study and in-depth interviews, Humphreys suggests that
mobile phones do privatize and atomize public spaces as mobile phone users
block out others nearby; however, mobile phone users can publicize their
private information when they use their mobile phones loudly in public.
Mobile phones may allow for greater mediated contact between persons due to
their flexibility and mobility, which in turn may lead to an overall
collectivizing function in society (p. 828).
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Mobile communications technology research from a sociological perspective
also includes research approaches such as ethnographic and cultural studies
(e.g., Brown, Green, & Harper, 2002; Hoflich & Hartmann, 2006). Brown (2002)
argues that mobile communication technologies impact how we organize our
days and our evenings, how we work, and even how we make friends. Public
places now contain private conversations; text messages disturb intimate
moments, and the media hails each new cultural/technological development,
from “textual-harassment” to “phone envy” (p. 3); for example, the Sussex
Technology Group (2001) identified social and cultural issues emerging around
the use and ownership of mobile phones at a transitional period in the
technology’s uptake. The study aimed to locate negotiations which appear in
users’ perceptions of the mobile phone; for example, negotiations over ‘old
yuppie’ versus ‘new normal’ usage, or ‘public’ versus ‘private’ call-types. Based
on forty recorded interviews with locals and visitors to the town of Brighton
(UK), who were all using or visibly displaying a mobile phone, it was concluded
that the central metaphor that emerged from users’ comments was that of space.

The Sussex Technology Group demonstrated that the preoccupation with space
and its metaphors certainly occurs at almost every level of mobile use and
perception, from public performativity, that is the daily behavior or
performance of individuals based on social norms or habits (see e.g., Lloyd,
1999) to private practices in space. The contradictory public-private dimension
of the mobile phone use - the manner in which it brings previously ‘hidden’
aspects of private communication into the visible and public spaces of the street
- appeared to produce anxiety in a number of respondents. Embarrassment,
inhibition, ostentation and enjoyment are ‘structures of feeling’ which often
accompany mobile phone use. The Sussex Technology Group poses that the
focus on space and spatial metaphors, the articulation of many of these issues, is
to be expected because the mobile phone disrupts established socially defined
boundaries and regulations concerning the use of space. Talking to a lover or
even a colleague in the company of strangers can be disconcerting. According to
the Sussex Technology Group, new forms of social conduct and regulatory
mechanisms (initially at the level of individual conduct, and then also by
increasing social sanctions) can be expected to evolve in order to ‘contain’ the
technological challenges to public/private divisions presented by mobile
telephony.

The demographic study on loneliness and new technologies in a group of
Roman adolescents (Prezza, Pacilli, & Dinelli, 2004) is an example of a
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quantitative sociological study of mobile communication technology use (see
also e.g., Katz & Aakhus, 2002). Prezza et al. explored the relationships among
class membership (computer science or not), gender and socio-economic status
on the one side and frequency and modality of using the computer, Internet and
the mobile phone at the other side. The results of the questionnaire of 311
Italian secondary school students confirmed that those with a higher socio-
economic status use Internet more; the computer is used more by those who
frequent a computer science section and by those with a higher socio-economic
status. At school students could choose between computer science sections (in
which traditional programs are integrated with theoretical lessons and a
computer science laboratory) and non computer science sections (in which
computer science is not studied). Loneliness emerged in correlation to gender
(higher in females), but not in correlation to socio-economic status. Moreover it
emerged at both the univariate and multivariate level in correlation to the use
of Internet and in negative correlation to frequenting an informal peer group. A
positive relationship between feelings of loneliness and number of friends who
go on-line emerged only at the univariate level. The use of the mobile phone
was almost completely independent from the variables examined here.

From a social ethnographic perspective on mobile communication technology,
Weilenmann and Larsson (2000) explored how ethnomethodology and
conversation analysis can be used to inform the design of new information
technology for young people. Weilenmann and Larsson argue that
ethnomethodology and conversation analysis, in taking members’ own accounts
into consideration, provide insight into how teenagers go about producing
social order: what it is that they do in order to be teenagers. Weilenmann and
Larsson identified three categories of mobile phone use: actual use, young
people’s conversations on and use of the mobile phone; reported use, young
people’s conversations about their mobile phone use; and social impact,
implications of mobile phone use on the ongoing social context. Weilenmann
and Larsson propose that these three categories of mobile phone use are
important to distinguish, as they imply different methods for collecting data,
and of course, give different types of results.

Psychological perspective. Mobile communications technology research from a
psychological perspective is generally concerned with examining people’s
mobile communication technology behavior in terms of perceptions,
expectations and attitudes towards the mobile communication technology; for
example, Knutsen (2005) explored the relations between expectations and
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attitudes towards new mobile services and how perceptions underlying these
expectations and attitudes alter in the immediate period upon trial. Knutsen’s
investigations suggest that attitudes towards new mobile services are fragile and
easily subject to alteration based on first experiences and impressions.

Another line of research from a psychological perspective is to explain mobile
communication technology behavior by uncovering people’s motivations in
using a particular mobile communication technology; for example, Leung and
Wei (2000) found mobility, immediacy, and instrumentality the strongest
instrumental motives in predicting the use of mobile phones, followed by
intrinsic factors such as affection and sociability. Leung and Wei conclude that
the same intrinsic or social, instrumental, and psychological reassuring motives
of the landline phone are applicable to the mobile phone. Mobility and
immediate access are unique dimensions of mobile phone use motivations.
Leung and Wei argue that the mobile phone maximizes freedom through
mobility, and also benefits from immediate accessibility to the fullest extent.
Both factors are instrumental in daily life and work, as well as a facilitating
conduit for keeping in touch with family, the aged, and the sick while on the go
(p. 316). Leung and Wei state that the mobile phone seems to offer an optimal
balance in the long-standing tradeoffs between freedom of movement and
immediate access.

Empirical research studies on mobile communication technology use and
adoption from a psychological perspective often apply quantitative research
methodologies such as large scale surveys and structural equation modeling.
Several models based on general social psychological theories of human
behavior (e.g., theory of reasoned action, Fishbein & Ajzen, 1975; theory of
planned behavior, Ajzen, 1991; social cognitive theory, Bandura, 1986) have
been applied to explain and predict mobile communication technology behavior
in terms of use and adoption; for example, Kwon and Chidambaran (2000)
examined patterns of mobile phone adoption in an urban setting using the
technology acceptance model (Davis, Bagozzi, & Warshaw, 1989). Vishwanath
and Goldhaber (2003) examined the factors contributing to adoption decisions
among late adopters of mobile phones. To examine the relative influence of
beliefs, attitudes, and external variables, Vishwanath and Goldhaber
synthesized perspectives from the technology acceptance model and diffusion
theory into an integrated model of consumer adoption. Nysven, Pedersen, &
Thorbjernsen (2005) put forth an integrated model to explain consumers’
intention to use mobile services based on information systems research, uses
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and gratification research, and domestication research. The model proposes
overall influences on usage intention: motivational influences, attitudinal
influences, normative pressure, and perceived control. Peters, Rickes, Jockel,
Von Criegern, and Van Deursen (2006) applied the model of media attendance
(LaRose & Eastin, 2004) to explain advanced mobile phone services such as
email and Internet services. Wang, Lin, and Luarn (2006) respecified and
validated an integrated model based on the technology acceptance model and
the theory of planned behavior for predicting consumer intention to use mobile
communication services from a telecommunication company in order to
conduct specific mobile transactions such as mobile shopping and mobile
banking. Carlsson, Carlsson, Hyvonen, Puhakainen, and Walden (2006) applied
the unified model of acceptance and use of technology (Venkatesh et al., 2003)
to explain the acceptance of mobile services such as multimedia messaging
service (MMS), search services, and ringtones. Although both the technology
acceptance model and the unified model of acceptance and use are adapted from
social psychological theories, they originally stem for the field of information
systems research. In Chapter 4, three social psychological models to explain and
predict mobile communication technology behavior will be presented in more
detail.

Other perspectives. Two other empirical disciplines, next to the sociological and
psychological research approaches to study mobile communication technology
use and adoption, are policy and regulation studies and human-computer
interaction from the field of engineering.

Policy and regulation studies on mobile communication technology use and
adoption are mostly concerned with the social-economic impact and changing
roles of mobile communication technologies in the telecommunications
industry, economy, and society. Research studies from this perspective focus on
for instance market penetration, regulation policies, and network infrastructure
regulations; for example, Blackman, Forge, Bohlin, and Clements (2007)
reported findings of a study to forecast user demand for mobile communication
services up to 2020. The study used a socio-economic approach including
scenarios to explore the future and a methodology for estimating traffic volumes
under different socio-economic conditions. Rodini, Ward, and Woroch (2003)
estimated the substitutability of fixed and mobile services for
telecommunications access. Using a large US household survey conducted over
the period 2000-2001, Rodini et al. estimated cross-price elasticities confirming
that second fixed line and mobile services are substitutes for one another.
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According to Rodini et al., the extent of fixed-mobile substitution has important
implications for policy toward fixed network unbundling, fixed-mobile vertical
separation, and universal service. Bohlin, Burgelman, and Casal (2007) reflected
on the future of mobile communications system in the European Union,
addressing a number of mobile technologies, and their respective implications
for European growth and competitiveness. Bohlin et al. argue that among the
actions to be taken are support for interoperability, through standardization and
coordination. Overall there needs to be a greater focus on users who find it
difficult to cope with innovation. So far mobile broadband availability is still
patchy, expensive and of inadequate quality.

Studies from a human-computer interaction research perspective towards
mobile communication technology use and adoption are mainly concerned with
usability, ergonomics, and interface design of mobile communication
technology; for example, Ziefle (2002) conducted an experiment that was
focused on the usability, ease of use and learnability of the menu and navigation
keys of three different mobile phones. Overall, the study corroborates the
ergonomical vulnerability of the man-machine interface to become of even
greater importance with the increasing variety of future functionalities of the
mobile phone. Ziefle propose that instead of forcing the user to adapt to the
technical solutions, feeling helpless and swamped when handling the technical
systems, an interface should be created which accommodates the users’ needs.

Yun, Han, Hong, and Kim (2003) investigated the look-and-feel of the mobile
phone using a consumer survey. Seventy-eight participants evaluated the design
of 50 different mobile telephones on the perceived scale of image and
impression characteristics, including: luxuriousness, simplicity, attractiveness,
colorfulness, texture, delicacy, harmoniousness, salience, rigidity, and overall
satisfaction. The results showed that the image and impression characteristics of
the products were closely related to the human-product interface specifications
as well as overall shape of the product. Design variables such as texture, use of
surface curvature, surface treatment, operating sound, and control response
ratio were perceived as important by customers.
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2.2 Choice of Research Perspective

This dissertation focuses on the social psychological determinants of mobile
communication technology use and adoption. As the several studies above
indicate, the social psychological perspective is but one approach to understand
mobile communication technology use and adoption. Each of the above-
mentioned disciplines contributes in its own way to the mere understanding of
people’s mobile communication technology use and adoption. However, the
social psychological perspective is in contrast to the other disciplines more
articulated and advanced in developing and testing empirical models to explain
and predict mobile communication technology behavior. Therefore, within this
study only social psychological models are evaluated and compared.

Nevertheless it should be acknowledged that mobile communication
technology behavior is indeed also influenced by how people treat the
technology and how well the technology is designed; people’s social economic
status and social background; the physical and virtual environment; as well as
societal and macro-economical forces. However, because this study focuses on
the social psychological determinants of mobile communication technology use
and adoption the greater part of these influences on people’s mobile
communication technology behavior will be left out of consideration in the
remainder of this study.
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Three Theoretical Behavioral Perspectives
on Media Use

In this chapter, three theoretical perspectives on the understanding of people’s
behavior for adopting and using media technology will be presented. First, the
expectancy-value perspective on uses and gratifications will be introduced,
followed by a social cognitive perspective on media technology behavior. The
third perspective is the unified theory of acceptance and use of technology. At
the end of the chapter, the convergence between the three perspectives on the
central processes and phenomena related to the understanding of media
technology behavior will be discussed.

3.1 The Uses and Gratifications Approach and Expectancy-Value Theory

One of the first research approaches in the communication research tradition to
focus on media use and adoption is the uses and gratifications approach.
According to Bryant and Miron (2004), the year 1959 can be considered as the
official birth of the uses and gratifications, when Bernard Berelson claimed that
communication research appeared to be dead, and Elihu Katz responded that
research should move from what media do to people to what people do with
media. Infante, Rancer, and Womack (1997) posit the start of uses and
gratifications approach with the first work on uses and gratifications published
in 1944 by Lazarsfeld and Stanton on radio research.

At the core of the uses and gratifications approach lies the assumption that
audience members actively seek out the mass media to satisfy individual needs.
Katz, Gurevitch, and Haas (1973) believed that audience members actively use
various media to fulfill certain needs or goals. Katz et al. argued that audience
members choose a medium and allow themselves to be swayed, changed, and
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influenced — or not. Two other assumptions are that audiences also use media to
fulfill expectations, and that audience members are aware of and can state their
own motives for using mass communication (Infante et al. 1997). According to
Infante et al. communication theorists had three objectives in developing uses
and gratifications research. First, they hoped to explain how individuals use
mass communication to gratify their needs. Secondly, their objective was to
discover the underlying motives for individuals’ media use. And thirdly, they
wanted to identify positive and negative consequences of individual media use,
such as parasocial interaction effects (e.g., TV viewing as form of
companionship), emotional effects (e.g., to see a movie for entertainment or to
escape from everyday life), and behavioral effects (e.g., reading a newspaper to
pass time or because it is a habit).

In a more general definition of uses and gratifications, Katz, Blumler, and
Gurevitch (1974) posit that uses and gratifications research is “concerned with
the social and psychological origins of needs, which generate expectations of
the mass media or other sources, which lead to differential patterns of media
exposure (or engagement in other activities), resulting in need gratifications and
other consequences, perhaps mostly unintended ones” (p. 20).

The most central concept in the uses and gratifications research tradition is
probably the concept of gratifications sought (Hendriks Vettehen, 1998, 2002).
Despite the importance of the central concept of gratification, a general
accepted definition of the concept itself is not easy to find in the rich uses and
gratifications literature. Ruggiero (2000) argued that one of the continued flaws
in uses and gratifications is that there still exists a lack of clarity among the
central concepts and that uses and gratifications researchers attach different
meanings to the concepts. Early uses and gratifications researchers were trying
to explain media use by an inventory of the consequences of media use people
experienced. These experienced gratifications were used to explain media use.
Typical for these gratifications is that they are the result of media use. Here lies
one of the main critics of the uses and gratifications approach namely that
media use is explained by the consequences it has for the user. According to
Hendriks Vettehen (1998) it seems that a circular argument is used: use leads to
desired gratifications but the desire to receive these gratifications is also the
reason for use (p. 17).

A number of media scholars stressed the need to distinguish between the
motives for media consumption and the gratifications perceived from this
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experience (e.g., Greenberg, 1974; Katz et al., 1974; Rosengren, 1974). With the
distinction between gratifications sought and gratifications obtained there is no
longer a circular argument to explain media use, because media use motives no
longer follow the evaluation of media use. As Hendriks Vettehen (1998)
illustrated: “The evaluation that watching television on an evening brought
some entertaining does not imply that the need for entertainment has been the
motive to watch television” (p. 18). By the division of gratifications into two
concepts it should be possible in theory to explain the changes in media use by
the discrepancy between gratifications sought (motives) and gratifications
obtained (evaluation).

The question is whether this theoretical difference between motives and
evaluation can also be shown empirically. Hendriks Vettehen (1998, 2002)
stated that the analytic difference uses and gratifications researchers make
between media use motives and other relevant concepts are not yet empirically
distinct. Hendriks Vettehen proposed that an elaborated alternative to the
measurement of motivations may be found in the expectancy-value approach,
in particular the application of the measurement of bie; as determinant of media
exposure (with bi= belief that some object of exposure possesses attribute 7 and
ei = evaluation of attribute 7).

To provide uses and gratifications with a more solid theoretical basis several
authors (e.g., Galloway & Meek, 1981; Rayburn & Palmgreen, 1984) moved
away from the origin of needs perspective and incorporated an expectancy-
value perspective as used within social psychology (e.g., Fishbein & Ajzen,
1975) into uses and gratifications research.

Although the various theories under the label expectancy-value differ
somewhat in their emphases, according to Palmgreen (1984) all view behavior,
behavioral intentions, or attitudes (or all three) as a function of (1) expectancy
(or belief) — the perceived probability that an object possesses a particular
attribute or that a behavior will have a particular consequence; and (2)
evaluation — the degree of affect, positive or negative, toward an attribute or
behavioral outcome.

Fishbein and Ajzen’s (1975) attitude-behavior model, known as the theory of

reasoned action, probably constitutes the most influential and well-documented
expectancy-value model of attitudes and decision making (Aarts, Verplanken, &
Van Knippenberg, 1998). The theory of reasoned action postulates that attitudes
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(the desirability of the behavior, which is considered to be a function of the
sum of the perceived values of the expected consequences of the behavior),
together with subjective norms (representing the experienced social pressure),
are the antecedents of behavioral intentions, which in turn are supposed to
precede behavior. Because the attainment of behavioral goals is not always
completely under volitional control, Ajzen (1991) has added a third concept to
the prediction of behavior, perceived behavioral control, representing one’s
perception of how easy or difficult it is to perform the behavior. The inclusion
of perceived behavioral control has resulted in the theory of planned behavior.

Infante et al. (1997) stated that there are two major explanations to the
expectancy-value mechanism: affective-cognitive consistency (Rosenberg, 1956)
and learning theory (Cronkhite, 1969). According to affective-cognitive
consistency people have affect and cognitions regarding a topic or object and try
to make the two consistent. Affect involves attitude — how favorably people
evaluate an object. Cognitions are beliefs about what is related to the object.
Affective-cognitive consistency proposes a law of cognitive behavior: if you
change a person’s belief about a topic, object or proposal, the attitude will
“automatically” change in the same direction and to the same degree as the
belief changes (Infante et al., 1997, p. 167). According to learning theory, the
idea is that people learn to associate consequences with behavior. The response
consequences (such as success or failure, or rewards or punishments) influence
the likelihood that a person will perform a particular behavior again in a given
situation (cf. Stone, 1998).

The expectancy-value perspective is a widely used theoretical approach in
studying the adoption, usage and consumption of mass media and also new
media technologies. For instance, Babrow and Swanson (1988) extended the
application of expectancy-value theory to gratifications research in a study of
student exposure to television news. Babrow (1989) used an expectancy-value
approach to untangle student perceptions of soap opera viewing. Leung and
Wei (1999) examined the use of the pager as newly emerged mass medium for
seeking news, focusing on the effects of expectancy-value judgments of the use
of the pager in general and on the use of pagers as a news medium in particular
on level of exposure to news. More recent Book and Barnett (2006) adopted an
expectancy-value approach to examine the potential of PCTV (watching
television on your pc) among consumers.
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3.2 Social Cognitive Theory

LaRose, Mastro, and Eastin (2001, p. 397) argued that the gratifications sought-
gratifications obtained formulation as used by uses and gratifications researchers
is “seemingly indistinguishable” from an important mechanism in social
cognitive theory; i.e., enactive learning (Bandura, 1986). Enactive learning
describes how humans learn from experience. In the social-cognitive view,
interactions with the environment influence media exposure by continually
reforming expectations about the likely outcomes of future media consumption
behavior. Seemingly, this represents the same process that describes the
relationship among gratifications sought, media behavior, and gratifications
obtained (Palmgreen et al., 1985). Actually, according to LaRose et al., the
outcome expectation construct parsimoniously bridges the gulf between
gratifications sought and gratifications obtained in uses and gratifications
research.

Within social cognitive theory, human behavior is defined as a triadic, dynamic,
and reciprocal interaction of personal factors, behavior, and the environment
(Bandura, 1986). This triadic causal mechanism is mediated by symbolizing
capabilities that transform sensory experiences into cognitive models that guide
actions. LaRose and Eastin (2004) posed that within social cognitive theory,
behavior is an observable act and the performance of behavior is determined, in
large part, by the expected outcomes of behavior, expectations formed by our
own direct experience (enactive learning) or mediated by vicarious
reinforcement observed through others (observational learning).

Outcome expectations, defined as judgments of the likely consequences of
behavior (Bandura, 1997), provide incentives for enacting behavior, whereas
expectations of aversive outcomes provide disincentives (Bandura, 1986).
Expected outcomes are organized around six basic types of incentives for human
behavior (Bandura, 1986, p. 232). These include monetary incentives, social
incentives (such as obtaining approval from others), and status incentives.
Sensory incentives involve exposure to pleasing or novel sensations. Preferences
for enjoyable activities are the basis for activity incentives. There are also
internal, self-reactive incentives resulting from comparisons of personal actions
with standards for behavior. According to LaRose and Eastin (2004) these
incentives are theoretically constructed rather than statistically derived from
exploratory factor analysis.
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Other concepts from social cognitive theory that are important to understand
media technology behavior are self-efficacy and self-regulation. Self-efficacy is
the belief in one’s capability to organize and execute a particular course of
action (Bandura, 1997). Those who perceive themselves to be highly efficacious
with reference to a particular task will invest sufficient levels of effort to
achieve successful outcomes, whereas those with low levels of self-efficacy will
not persist. LaRose and Eastin (2004) posed that self-efficacy is directly related
to media usage, and indirectly related to media usage through expected
outcomes. Prior experience in turn causally precedes self-efficacy (Eastin and
LaRose, 2000), probably through the process of enactive mastery (Bandura,
1986). The social cognitive theory construct of self-regulation (Bandura, 1991)
describes how individuals monitor their own behavior, judge it in relation to
personal and social standards, and apply self-reactive incentives to moderate
their behavior. Within social cognitive theory habit is a failure of the self-
monitoring subfunction of self-regulation. A related concept to habit is
deficient self-regulation, a state in which conscious self-control is diminished
(LaRose & Eastin, 2004).

Although habit and deficient self-regulation have not been clearly empirically
distinguished in prior research, LaRose, Lin, and Eastin (2003) proposed a
possible theoretical distinction, where habit represents the failure of self-
monitoring, and deficient self-regulation represents a failure of the judgmental
and self-reactive subfunctions. According to LaRose and Eastin (2004), deficient
self-regulation reflects a state of mind distinct from one in which media
consumers are inattentive, explaining how both might have independent effects
on media attendance. Habit strength and deficient self-regulation should be
related by the fact that persons with deficient self-control may also be expected
to engage in habitual behavior. Habit strength is expected to influence ongoing
behavior. LaRose and Eastin argued that repetition makes us inattentive to the
reasoning behind our media behavior; our mind no longer devotes attention
resources to evaluating it, freeing itself for more important decisions. LaRose
and Eastin posed that habit strength should be causally determined by outcome
expectations, which precede habit strength in time. Habit strength should be
preceded by self-efficacy, since users are unlikely to be inattentive to behavior
they are still mastering.

The comprehensiveness and complexity of social cognitive theory make it
somewhat difficult to operationalize and many applications of social cognitive
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theory focus on one or two constructs, such as for example self-efficacy (e.g.,
Hofstetter, Zuniga, & Dozier (2001), while ignoring the others (Stone, 1998).
Although social cognitive theory is a broad theory of human behavior, it has
also been applied to the context of media use. See for instance, Bandura’s book
chapter “Social cognitive theory of mass communication” in Bryant and Zillman
(2001); the study by Hofstetter et al. (2001) to validate the concept of media
self-efficacy in using television, newspaper, and interpersonal communication
to monitor politics in everyday life; and LaRose, Lai, Lange, Love, and Wu’s
(2005) study on downloading behavior.

Inspired by Bandura’s social cognitive theory, LaRose and Eastin (2004)
proposed and tested a new model of media attendance that builds upon the
conventional uses and gratifications approach. LaRose and Eastin concluded
that the model of media attendance extends the uses and gratifications paradigm
within the framework of social cognitive theory by instituting new operational
measures of gratifications sought reconstructed as outcome expectations.
According to LaRose et al. (2001, p. 399), attempts made by uses and
gratifications researchers (e.g., Babrow & Swanson, 1988) to distinguish
gratifications from formulations involving outcome expectations were of no
avail and failed to produce more robust explanations of media exposure.

3.3 Unified Theory of Acceptance and Use of Technology

In the context of technology acceptance research another perspective on the
understanding of people’s behavior for adopting and using media technology is
proposed; the multi-attribute model of technology use called the technology
acceptance model (Davis, 1989). In principle, a multi-attribute model represents
a decomposition of a decision problem into smaller and less complex
subproblems. The technology acceptance model examines how users come to
accept and use a technology (Bagozzi, Davis, & Warshaw, 1992; Davis, Bagozzi,
& Warshaw, 1989). According to Venkatesh et al. (2003), information systems
research has long studied how and why individuals adopt new information
technologies, and the explanation of user acceptance of new technology is often
described as one of the most mature research areas in the contemporary
information systems literature. Within this broad area of inquiry, there have
been several streams of research, and each of these streams makes important
and unique contributions to the literature on user acceptance of information
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technology (Venkatesh et al., p. 427). One stream of research focuses on
individual acceptance of technology by using intention or usage as a dependent
variable (e.g., Compeau & Higgens, 1995; Davis et al., 1989). Other streams have
focused on implementation success at the organizational level (e.g., Leonard-
Barton & Deschamps, 1988) and task-technology fit (e.g., Goodhue, 1995),
among others.

Technology adoption is one of the most widely researched topics in information
systems research. It has been studied at the individual (e.g. Venkatesh et al.,
2003), group (e.g., Sambamurthy & Chin, 1994), and organizational (e.g.,
Fichman & Kemerer, 1997) levels (Venkatesh, 2006). In terms of the reach, the
technology acceptance model has been applied in a variety of domains,
extending well beyond the initial scope of computer software studied by Davis
(1989). According to Venkatesh the technology acceptance model has been
applied from marketing contexts (e.g., Dabholkar & Bagozzi, 2002; Gentry &
Calantone, 2002; Yang & Peterson, 2004) to green electricity use (Arkesteijn &
Oerlemans, 2005) to dairy farming (Flett, Alpass, Humphries, Massey, Morriss,
& Long, 2004).

The technology acceptance model replaces many of the attitude measures of the
theory of reasoned action (Fishbein & Ajzen, 1975) with two technology
acceptance measures: ease of use, and usefulness. The technology acceptance
model which has strong behavioral elements, assumes that when someone
forms an intention to act, that they will be free to act without limitation. In the
real world there will be many constraints, such as limited ability, time
constraints, environmental or organizational limits, or unconscious habits that
which will limit the freedom to act (Bagozzi et al., 1992).

Venkatesh and Davis (2000) extended the original technology acceptance model
to explain perceived usefulness and usage intentions in terms of social influence
and cognitive instrumental processes. In an attempt to integrate the main
competing user acceptance models, Venkatesh et al. (2003) have formulated the
unified theory of acceptance and use of technology. The models Venkatesh et
al. reviewed and synthesized into the unified theory of acceptance and use of
technology are the theory of reasoned action (Fishbein & Ajzen, 1975), the
technology acceptance model (Davis, 1989), the motivational model (Davis,
Bagozzi, & Warshaw, 1992), the theory of planned behavior (Ajzen, 1991), a
model combining the technology acceptance model and the theory of planned
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behavior (Taylor & Todd, 1995), the model of PC utilization (Thompson,
Higgins, & Howell, 1991), the diffusion of innovations theory (Rogers, 2003),
and the social cognitive theory (Bandura, 1986).

The unified theory of acceptance and use of technology comprises four core
determinants of intention and usage, and up to four moderates of key relations.
Venkatesh, et al. (2003) found four constructs to play a significant role as direct
determinants of user acceptance and usage behavior: performance expectancy,
effort expectancy, social influence, and facilitating conditions. The four key
moderators in the unified model of acceptance and use of technology are
gender, age, experience, and voluntariness of use.

Venkatesh et al. (2003) argued that in terms of explained variance the unified
model is a substantial improvement over any of the original eight models and
their extensions. Venkatesh et al. posed that the unified theory of acceptance
and use of technology provides a useful tool to asses the likelihood of success for
new technology introductions and helps to understand the drivers of
acceptance in order to proactively design interventions targeted at populations
of users that may be less inclined to adopt and use new systems.

3.4 Convergence on Central Processes and Phenomena between the
Three Theoretical Perspectives

The presented theoretical perspectives to understand media technology use and
adoption each cover broad bodies of literature with rich research traditions
behind them, yet they also converge on the central processes and phenomena
related to the formation of users’ intentions to use media technology, as part of
an extended model of media behavior (cf. Stafford, Stafford, & Schkade, 2004).

As already mentioned, Fishbein and Ajzen’s (1975) attitude-behavior model,
known as the theory of reasoned action, probably constitutes the most
influential and well-documented model of attitudes and decision making (see
paragraph 3.1). The concepts used in the theory of reasoned action and its
successor the theory of planned behavior (Ajzen, 1991) are very similar to the
concepts used in another influential theory of human behavior presented in
paragraph 3.2, that is social cognitive theory (Bandura, 1986).
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According to Stone (1998) social cognitive theory stems from social learning
theory, which has a rich historical background dating back to the late 1800’s,
with its early foundation being laid by behavioral and social psychologists and
evolved under the umbrella of behaviorism. While there are several versions of
social learning theory to which researchers currently subscribe (Stone, 1998),
they all share three basic tenets: (a) response consequences (such as rewards or
punishments) influence the likelihood that a person will perform a particular
behavior again in a given situation (enactive learning); (b) humans can learn by
observing others (observational learning) in addition to learning by
participating in an act personally; and (c) individuals are most likely to model
behavior observed by others they identify with.

According to the theory of planned behavior (Ajzen, 1991), human behavior is
guided by three considerations: beliefs about the likely consequences or other
attributes of the behavior (producing a favorable or unfavorable attitude toward
the behavior); beliefs about the normative expectations of other people
(resulting in perceived social pressure, i.e., subjective norm); and beliefs about
the presence of factors that may further or hinder performance of the behavior
(that give rise to perceived behavioral control, the perceived ease or difficulty of
performing the behavior).

In origin, the expectancy-value theory and social cognitive theory were focused
on different psychological phenomena. Where social learning originally was
concerned with learning by observation and imitation (e.g., Miller & Dollard,
1941), the perspective gradually moved from social learning and personality
development (e.g., Bandura & Walters, 1963) to behavior modification (e.g.,
Bandura, 1969) and later on to behavioral change (e.g., Bandura, 1977) with the
introduction of the concept self-efficacy, which eventually resulted in
Bandura’s (1986) social cognitive theory.

The expectancy-value theory was originally concerned with the internal
processes of human behavior, such as beliefs and attitudes (e.g., Fishbein, 1968;
Fishbein & Raven, 1962) which eventually resulted in the theory of reasoned
action (Fishbein & Ajzen, 1975), and by adding the concept of behavioral
control was extended to the theory of planned behavior (Ajzen, 1991).
Conceptually, the concept of perceived behavioral control is by no means new
or original to the theory of planned behavior. A similar idea appears in the
model of interpersonal behavior (Triandis, 1977), where it takes the form of
facilitating conditions. According to Ajzen however perceived behavioral
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control owes its greatest debt to Bandura’s work on self-efficacy (Bandura, 1977,
1986, 1997). Perceived self-efficacy refers to “people’s beliefs about their
capabilities to exercise control over their own level of functioning and over
events that affect their lives” (Bandura, 1991, p. 257).

In retrospect, according to Ajzen (2002) the decision to use the term “perceived
behavioral control” to denote this component in the theory of planned behavior
may have been misleading, and should be read as “perceived control over
performance of a behavior”. The term has sometimes been taken to refer to the
belief that performance of a behavior affords control over attainment of an
outcome. This is according to Ajzen not the intended meaning. Perceived
behavioral control simply denotes subjective degree of control over
performance of the behavior itself. The distinction here is the same as that
between self-efficacy expectations and outcome expectations in social cognitive
theory. Ajzen argued that it can be seen that perceived behavioral control and
self-efficacy are quite similar: both are concerned with the perceived ability to
perform a behavior or sequence of behaviors.

Also, the concept of attitude towards a behavior as used in the theory of
reasoned action and theory of planned behavior which is related to the
subjective values of the behavior’s perceived outcomes — that is, outcome
expectations (Ajzen, 2002), is similar to outcome expectations defined as
judgments of the likely consequence of behavior (Bandura, 1997) within social
cognitive theory.

As described in paragraph 3.3, the unified theory of acceptance and use of
technology is constructed out of eight models. However, the theoretical
background of these models originates also from either social cognitive theory,
the theory of reasoned action, the theory of planned behavior, or a combination
of these theories. Even the diffusion of innovations theory is related to social
cognitive theory, see for example Bandura’s (2006) book chapter ‘On
Integrating Social Cognitive and Social Diffusion Theories’.

The above-mentioned theoretical connections and similarities between the
three theoretical perspectives on media behavior clearly indicate the
convergence between the theoretical perspectives with regard to the theoretical
concepts used in the three media use models. In the next chapter, a provisional
comparison of the three media use models will be presented to illustrate the
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convergence of the theoretical perspective in more detail. Figure 3.1 shows how
the theoretical perspectives and media use models are interrelated.

Theoretical Perspective ( Uses and Gratifications ) Theory of Reasoned A Social Cognitive
Action Theory
Theory of Planned
Behavior
\ J J J
v l v l
Research Focus ( Expectancies A fPerformance Expectancy\ ( Expected Outcomes )
Values Effort Expectancy Self-efficacy
Beliefs Social Influence Self-regulation
Evaluations Facilitating Conditions Habit Strength
\ ¢ J ¢ J ¢
Media Use Model ( Expectancy-Value N ( Unified Model of 3 ( Model of
Judgments Model of Acceptance and Use Media Attendance
Uses and Gratifications of Technology
A AN /\C J

Figure 3.1. Theoretical perspective and research focus of the three media use
models.

As a result of the theoretical connections and similarities between the three
theoretical perspectives with regard to the central processes and phenomena of
interest, it would be interesting to compare the differences in performance of
the three media use models to explain and predict media behavior. In the next
chapter the media use models and hypotheses that originate from the three
theoretical perspectives discussed in this chapter will be described in more
detail.
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Three Social Psychological Media Use Models to
Explain and Predict Media Technology Behavior

In the previous chapter, three theoretical behavioral perspectives on media
use and adoption were identified. In this chapter the models and hypotheses
that originate from these theoretical perspectives will be described in more
detail. At the end of this chapter a provisional comparison of the three media
use models will be presented.

4.1 The Use of Models in Social Science

Models are commonly constructed in an attempt to approximate or explain
some process of scientific interest that cannot be directly observed (Preacher,
2006). In the social sciences, the term ‘model’ generally refers to either
conceptual or causal models depending on the phase in the process of theory
building and testing the model is used in. According to the hypothetico-
deductive research method — which is based on the assumption that we can best
understand complex things by analyzing the various parts or elements that
comprise it, the process of theory building and testing consists of four iterative
phases: (1) developing questions; (2) forming hypotheses (inductive phase); (3)
formulating theory; and (4) testing the hypotheses (deductive phase).

In the inductive phase of model building, conceptual models are specified
verbally when first proposed, and constitute a set of assumptions about the
structure and function of the phenomenon of interest. When specified in
sufficient detail, conceptual models can stimulate a great deal of research, as its
predictions are tested and evaluated. Even when a conceptual model is found to
be incorrect, the mere existence of the model will have served an important
purpose in advancing the understanding and pushing
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a field forward (Myung, Pitt, & Kim, 2005). This happens by theory building.
When a theory is built one can turn to a theoretical deductive description of the
model.

In the hypothetico-deductive research tradition, a theoretical deductive
description of a model is almost exclusively causally formulated. In other words,
causal models posit a temporal relationship between cause and effect. In this
regard, causal models take the scientific enterprise a step further to gain new
insights into the underlying process and to derive quantitative predictions,
which are rarely possible with verbal models (Myung, Pitt, & Kim, 2005). As
the three media use models to explain and predict media technology behavior
presented in Chapter 3 are all in the deductive phase of theory testing, all three
media use models are considered to be causal models.

Causal modeling. The appeal of causal modeling is in the potential it holds for
understanding more about the phenomenon of interest. Precise predictions can
be tested about how variables should interact or which variables are more
dominant than others (Myung, Pitt, & Kim, 2005). In essence, causal modeling
allows one to extract more information from the data than for example just
ordinal mean differences between variables. Causal modeling enables
conceptual verbal theories to be recast into causal models so that a reader can
visualize the interconnections of variables (Creswell, 2003, p.122). However,
because models can diagram causes and effects, it does not necessarily mean that
models actually demonstrate causality (Foster, Barkus, & Yavorsky, 2006).
According to Saris and Stronkhorst (1984), an essential element of the notion of
causation, is that of ‘production’ or ‘force’. This means that it is hypothesized
that a change in one variable (the cause) actually produces a change in another
variable (the effect). By contrast, covariation merely refers to the fact that
certain scores on one variable are often correlated with certain scores on the
other variable (Saris & Stronkhorst, 1984). So if two variables covary with each
other, no causal interpretation should be given to this relationship without an
explicit verbal formulation of a causal hypothesis.

Myung, Pitt, and Kim (2005) posed that another virtue of causal modeling is
that it provides a framework for understanding what can be complex
interactions between parts of the model. This is especially true when the model
has many parameters. Also causal modeling can help asses how model behavior
changes when parameters are combined in different ways. Myung, Pitt, and
Kim argued that despite the virtues of causal modeling, it is not risk-free.
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Indeed, it can be quite hazardous. It is far too easy for one to unknowingly
create an enormous model that will perform well for reasons that have nothing
to do with being a good approximation of the phenomenon of interest. The
answer to the question how this situation can be identified and avoided or more
fundamentally, how a causal model should be evaluated will be discussed in
more detail in Chapter 5. In the remainder of this chapter the three causal
models that originate from the theoretical perspectives discussed in Chapter 3
will be presented in more detail. At the end of the chapter a provisional
comparison of the three media use models will be presented.

4.2 The Expectancy-Value Judgments Model of Uses and Gratifications

The proposition that behavior is guided by the user’s perceptions of the
probability and value of potential consequences (Fishbein & Ajzen, 1975) has
been incorporated in several uses and gratification models (e.g., Galloway &
Meek, 1981; Palmgreen & Rayburn, 1985). Babrow and Swanson’s (1988) model
depicted in Figure 4.1 offers the most completely articulated application of the
merger of uses and gratifications approach and the expectancy-value theory.

The expectancy-value judgments model of uses and gratifications suggests that
media use behavior is directly determined by behavioral intention and
expectancy-value judgments. Behavioral intention is defined as the user’s
perceived likelihood of performing the behavior (Fishbein & Ajzen, 1985).
Expectancy-value judgments are defined as the product of (a) the belief that
some object of exposure possesses some attribute, or the belief that exposure to a
media object will result in a certain consequence, and (b) the evaluation of that
attribute or consequence (Palmgreen & Rayburn, 1985). The following two
hypotheses are proposed:

H1: Behavioral intention will have a significant positive influence on media
usage

H?2: Expectancy-value judgments will have a significant positive influence
on media usage

According to the expectancy-value judgments model of uses and gratifications,

behavioral intention is directly determined by attitude, subjective norm, and
expectancy-value judgments. Attitudes are conceived within the expectancy-

43




Chapter 4

value judgments model of uses and gratifications as positive or negative affective
responses of the user (Fishbein & Ajzen, 1975). Subjective norm is defined as
the user’s perceived social expectations, that is, a user’ decisions may be
influenced by the behavioral expectations of significant social referents
(Fishbein & Ajzen, 1975). Accordingly, the following three hypotheses are
proposed:

H3: Expectancy-value judgments will have a significant positive influence
on behavioral intention

H4: Attitude will have a significant positive influence on behavioral
Intention

Hb5: Subjective norm will have a significant positive influence on behavioral
Intention

According to the expectancy-value judgments model of uses and gratifications,
attitude is directly determined by the expectancy-value judgments, which lead
to the following hypothesis:

H6: Expectancy-value judgments will have a significant positive influence
on attitude

Subjective
Norm

Expectancy-
value
Judgments

Figure 4.1. The hypothesized expectancy-value judgments model of uses and
gratifications.
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4.3 The Model of Media Attendance

According to the model of media attendance (LaRose & Eastin, 2004), media
usage is directly determined by expected outcomes, self-efficacy, habit strength,
and deficient self-regulation. The model is depicted in Figure 4.2. Expected
outcomes are defined as judgments of the likely consequences of behavior
(Bandura, 1997) and are organized around six basic types of incentives for
human behavior: novel sensory, social, status, monetary, enjoyable activity, and
self-reactive incentives (Bandura, 1986). Self-efficacy is defined as the belief in
one’s capability to organize and execute a particular course of action (Bandura,
1997). Within social cognitive theory (Bandura, 1986), habit strength is a failure
of the self-monitoring subfunction of self-regulation. LaRose and Eastin argued
that through repetition one becomes inattentive to the reasoning behind one’s
media behavior; the mind no longer devotes attention resources to evaluating it,
freeing itself for more important decisions. In the model of media attendance
LaRose and Eastin used the construct deficient self-regulation, a state in which
conscious self-control is diminished. Where habit represents the failure of self-
monitoring, does deficient self-regulation represents a failure of the judgmental
and self-reactive subfunctions (LaRose et al., 2003). Habit strength and deficient
self-regulation should be related by the fact that persons with deficient self-
control may also be expected to engage in habitual behavior (LaRose & Eastin,
2004). The following hypotheses are proposed:

H1: Expected outcomes will have a significant positive influence on media
usage

H2: Selt-efficacy will have a significant positive influence on media usage

H3: Habit strength will have a significant positive influence on media usage

H4: Deficient self-regulation will have a significant positive influence on
media usage

Hb5: Deficient self-regulation will have a significant positive influence on
habit strength

Besides deficient self-regulation, habit strength is also determined by self-
efficacy, prior experience, and expected outcomes (LaRose & Eastin, 2004).

Accordingly, the following hypotheses are proposed:

He: Self-efficacy will have a significant positive influence on habit strength
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HY7: Prior experience will have a significant positive influence on habit
strength

H8: Expected outcomes will have a significant positive influence on habit
strength

To complete the model of media attendance, self-efficacy is also determined by
prior experience; and expected outcomes are determined by self-efficacy. The
following two hypotheses are proposed:

H9: Prior experience will have a significant positive influence on self-
efficacy

H10: Self-efficacy will have a significant positive influence on expected
outcomes

LaRose and Eastin proposed also a relationship between self-reactive outcomes
and deficient self-regulation. According to LaRose and Eastin, the use of media
to adjust internal states should be the main type of incentive susceptible to
triggering the spiral of excessive usage and dysphoria (an emotional state
characterized by anxiety, depression, and unease) thought to lead to
problematic media usage. Therefore, the following hypothesis is proposed:

H11: Self-reactive outcomes will be positively related to deficient selt-
regulation

Expected
Outcomes

Self-efficacy

Deficient
Self-regulation

Habit
Strength

Experience

Figure 4.2. The hypothesized model of media attendance.
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4.4 The Unified Model of Acceptance and Use of Technology

According to the unified model of acceptance and use of technology (Venkatesh
et al., 2003), use behavior is directly determined by behavioral intention and
facilitating conditions. The model is depicted in Figure 4.3. Facilitating
conditions are defined by Venkatesh et al. as the degree to which an individual
believes that an organizational and technical infrastructure exists to support use
of the system. The following hypotheses are proposed:

H1: Behavioral intention will have a significant positive influence on media
usage

H?2: Facilitating conditions will have a significant positive influence on
media usage

According to the unified model of acceptance and use of technology, behavioral
intention is determined by performance expectancy, effort expectancy, and
social influence. Performance expectancy is defined as the degree to which an
individual believes that using the system will help him or her to attain gains in
(job) performance. Effort expectancy is defined as the degree of ease of use
associated with the use of the system. Social influence is defined as the degree
to which an individual perceives that important others believe he or she should
use the system. Accordingly, the following hypotheses are proposed:

H3: Performance expectancy will have a significant positive influence on
behavioral intention

H4: Effort expectancy will have a significant positive influence on
behavioral intention

Hb5: Social influence will have a significant positive influence on behavioral
Intention

Venkatesh et al. (2003) also proposed four key moderators in the unified model
of acceptance and use of technology: gender, age, experience, and volutariness
of use. The following hypotheses are proposed:

Heéa: The influence of performance expectancy on behavioral intention will
be moderated by gender and age

H6b: The influence of effort expectancy on behavioral intention will be
moderated by gender, age, and experience
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Heéc: The influence of social influence on behavioral intention will be
moderated by gender, age, voluntariness, and experience

Héd: The influence of facilitating conditions on usage will be moderated by
age and experience

Effort
Expectancy

Behavioral
Intention

Performance
Expectancy

Social
Influence

Facilitating
Conditions

Figure 4.3 The hypothesized unified model of acceptance and use of
technology.

The unified theory of acceptance and use of technology does not include self-
efficacy and anxiety as direct determinants, although they appeared to be
significant direct determinants in social cognitive theory. Previous research
(Venkatesh, 2000) has shown self-efficacy and anxiety to be conceptually and
empirically distinct from effort expectancy (perceived ease of use). Self-efficacy
and anxiety have been modeled as indirect determinants of intention fully
mediated by perceived ease of use (Venkatesh, 2000). Consistent with this,
Venkatesh et al. (2003) found that self-efficacy and anxiety appear to be
significant determinants in social cognitive theory, without controlling for the
effect of effort expectancy. Venkatesh et al. therefore expect self-efficacy and
anxiety to behave similarly, that is to be distinct from effort expectancy and to
have no direct effect on intention above and beyond effort expectancy (p. 455).
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Attitude toward using technology defined as an individual’s overall affective
reaction to using a system is also not included in the unified theory of
acceptance and use of technology. Venkatesh et al. posed that attitude is
significant only when performance and effort expectancies are not included in
the model. Venkatesh et al. consider any observed relationship between
attitude and intention to be spurious and resulting from the omission of
especially the key predictors performance and effort expectancies.

4.5 Provisional Comparison of the Three Media Use Models

A first provisional examination of the three models to explain and predict media
technology behavior shows some striking similarities. This is not surprising
because of the convergence of the theoretical concepts used in the three media
use models (see Chapter 3). However, also some differences are apparent.

In the first place, all three models have incorporated an expectancy-value
mechanism, i.e., expectancy-value judgments in the expectancy-value
judgments model of uses and gratifications; expected outcomes in the model of
media attendance; and performance expectancy and effort expectancy in the
unified model of acceptance and use of technology. Apparently, current
expectations of future behavior are important to determine media use behavior.

Also, the influence of significant others is incorporated in all three models. In
both the expectancy-value judgments model of uses and gratifications and the
unified model of acceptance and use of technology, respectively, subjective
norm and social influence are direct determinants of behavioral intention. In
the model of media attendance the influence of significant others is represented
by social outcomes, which is a direct determinant of media usage and habit
strength.

The model of media attendance differs from the other two models with regard
to behavioral intention and attitude. The absence of an attitude-intention and
an intention-behavior path in the model of media attendance shows that there
is a distinct difference between the origins of the three models. Where as the
model of media attendance clearly originates from social cognitive theory, the
other two models are more an application of the theory of reasoned action.
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Because of the strong relationship in the unified model of acceptance and use of
technology between performance expectancy and intention, and between effort
expectancy and intention, Venkatesh et al. (2003) proposed that attitude does
not have a significant influence on behavioral intention and is therefore
dropped from the model.

The expectancy-value judgments model of uses and gratifications differs from
the other two models with regard to the absence of self-efficacy or facilitating
conditions. As already explained in Chapter 3, Ajzen (2002) argued that self-
efficacy, facilitating conditions, and perceived behavioral control are quite
similar: they all are concerned with the perceived ability to perform a behavior
(or sequence of behaviors). Because the attainment of behavioral goals is not
always completely under volitional control, Ajzen (1991) has added a third
concept to the prediction of behavior to the theory of reasoned action,
perceived behavioral control. The inclusion of perceived behavioral control has
resulted in the theory of planned behavior. The absence of perceived behavioral
control in expectancy-value judgments model of uses and gratifications is
understandable since the model originates from the theory of reasoned action.

The expectancy-value judgments model of uses and gratifications differs also
from the other two models with regard to the absence of prior experience.
Within the model of media attendance prior experience is an indirect
determinant of media use behavior mediated via self-efficacy and habit
strength. Within the unified model of acceptance and use of technology, prior
experience moderates the influence of effort expectancy and social influence on
behavioral intention, and facilitating conditions on usage.

Another difference between the unified model of acceptance and use of
technology and the other two models is that the focus of the unified model of
acceptance and use of technology is mainly on the acceptance and use of
technology in an organizational context, where as the two other models are
intended to explain and predict media behavior of individuals more in general.

Although, all three models are concerned with the understanding of the same
phenomenon of interest, i.e., media technology acceptance and use, all three
models propose different determinants to explain and predict media technology
behavior. As a result of this observation, it would be interesting to investigate
which model best explains and predicts media technology behavior. However,
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it could also be that each model has its own unique contribution in the
explanation and prediction of media technology behavior.

In the next chapter, both empirical and theoretical criteria to systematically
evaluate and compare the three causal models will be discussed to ultimately
asses which model is paramount in explaining and predicting media technology
behavior
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In the previous two chapters, three theoretical behavioral perspectives on
media use and adoption were identified, and the causal models that originate
from these theoretical perspectives were described in more detail. In this
chapter, first the criteria to systematically evaluate and compare the three
causal models will be discussed. On the basis of a selection of the criteria
discussed, the three causal models will be both theoretically and empirically
evaluated and compared. The empirical and theoretical evaluation and
comparison of the three causal models will be presented in respectively
Chapter 7 and Chapter 8.

5.1 Criteria for Model Evaluation and Comparison

The problem of how to choose among competing models is not unique to one
particular academic field. It has been studied in depth in several fields, such as
psychology, mathematics, ecology, engineering, and computer science. The
criteria discussed in this chapter therefore stem from several different
disciplines.

Comparing and contrasting models can be fruitful for several reasons (Nigg,
Allegrante, & Ory, 2002). Model-comparison research may help, for instance, to
avoid Marsh’s concept of the ‘jingle-jangle’ fallacy (Marsh, 1994). The jingle
fallacy is assuming that two scales with the same label measure the same
construct, and the jangle fallacy is assuming that two scales with different labels
measure different constructs. Model comparison can inform if the same
constructs are being addressed but labeled differently (jingle), or if the models
operationalize the same construct differently (jangle). Also, model comparison
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can help to learn more about a phenomenon of interest than does any model in
isolation. While one model may contribute to the understanding of what
motivates an individual to adopt a new media behavior, another model may
contribute to the understanding of how an individual maintains that behavior
over time. In addition, social-demographic moderators (e.g., ethnicity and age)
may differentially influence the effectiveness of psychological models. Finally,
comparing and contrasting models may help to understand that the observed
variance of some phenomenon of interest cannot be explained at all by existing
models, perhaps necessitating the development of entirely new models, and the
identification of new variables and novel measurement strategies (Nigg et al.,
2002).

Across the practice of science in general, one finds suggestions concerning the
goals of scientific theories (Cutting, 2000). A good theory, among other things,
should be more accurate, broader in scope, or simpler than its competitors
(Kuhn, 1977; Thagard, 1990). Similarly, across social science one finds
suggestions that a good model should be descriptively adequate, general, and
only as complex as is necessary (Jacobs & Grainger, 1994).

According to Shaw and Constanzo (1970) models differ from theories with
regard to the form of explanation. A theory purports to say something about the
real world. Shaw and Constanzo defined theory as a set of interrelated
hypotheses or propositions concerning a phenomenon or set of phenomena (p.
8). A model, on the other hand, postulates a system that represents the kind of
situation that might exist, but is does not necessarily reflect what is “out there”
(Shaw & Constanzo, p. 18). According to Shaw and Constanzo, a model
describes the phenomena in “as if” terms; therefore, it demonstrates how a
particular phenomenon or set of phenomena could occur but not necessarily
how it does occur. As (causal) models are derived from theory, the result of
model comparison is also instructive for the comparison of their background
theories.

Additional criteria for model comparison may therefore be also adopted from
related criteria used to compare theories. As with competing theories, models
may be also compared to see which model explains better or which model
predicts more accurately. If a phenomenon is understood, it can be predicted to
the extent that the relevant variables are known and controlled to the extent
that one has power over the relevant variables (Shaw & Constanzo, 1970). The
goals of describing, explaining, predicting, and controlling which are the
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primary standards against which theories are tested and evaluated (Infante et
al., 1997) may also be applicable to model comparison. Although understanding
is the major goal of science, prediction is nevertheless important because it is
the process which permits verification of empirical and theoretical
generalizations (Shaw & Constanzo, 1970).

5.1.1 Accuracy, Scope, and Simplicity

A first set of criteria for model evaluation and comparison to be discussed is
derived from Cutting (2000). Cutting posed that traditionally, models are
compared on the basis of their accuracy, their scope, and their simplicity.
Similar to assessing the accuracy of a theory, which means that systematic
research supports the explanations provided by the theory (Dainton & Zelley,
2004); the accuracy of a model can be assessed by looking at research studies
that have used the model and see whether the research supports the model or
fails to find support for it. A model’s scope is its comprehensiveness or
inclusiveness. Scope relies on the principle of generality or the idea that a
model must be sufficiently general to extend beyond a single observation
(Cushman & Pearce, 1977). Simplicity (also known as parsimony) is often
represented by parameter counts. If two models are equally valid, the one with
the fewer parameters is said to be the best: the fewer the parameters, the
simpler the model (Cutting, 2000).

The problem, however, is that not all criteria seem to have a well-defined basis,
and certain criteria will be more important to certain kinds of models.
According to Cutting, in both the domains of theory and modeling there is a
concern with accuracy, which seems to have a well-defined basis, or at least a
well-measured one; with scope, which would seem to have a logical basis, but
nonetheless ill-defined; and with simplicity, which often seems to have little
more than an aesthetic basis.

Cutting argues that the major problem with the idea of scope is that of
demarcation: What lies within the legitimate domain of a theory or model, and
what lies outside? Cutting poses that if one could find firm boundaries to a
particular domain, one might calculate area or volume or perhaps simply count
the numbers of entities within. Any of these could serve as measure of scope
and then be used to compare theories or models. However, Cutting argues that
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boundaries of domains are difficult to determine because they appear to be
fuzzy, or even indeterminant. With fuzzy boundaries the notions of
demarcation and scope become problematic. According to Cutting, it may be
that the only way to compare relative scopes is in situations where the domain
of one category appears to lie entirely within the domain of another.

Cutting poses that the concept of simplicity is even more slippery than that of
scope. There is an inherent tension between scope and simplicity. On the one
hand, one wants a model to fit, and fit as many different data sets as possible
(scope). This could be done simply by adding more and more parameters. On
the other hand, one wants a model to be a simple as possible (simplicity). This
typically means that the number of parameters should be limited. Cutting poses
that conceived in this manner, scope will always trade off with simplicity. Also,
the notion that a model should explain phenomena with as few variables as
possible was not intended to mean economy at the expense of adequacy of
theoretical explication (cf. Shaw & Costanzo, 1970). One should be careful with
simplicity, as highly parsimonious models may be overly simple and may leave
out many important variables that expand the insight into what is happening
(cf. Littlejohn & Foss, 2005).

5.1.2 Qualitative and Quantitative Criteria

A second set of criteria for model evaluation and comparison to be discussed is
derived from Myung, Pitt, and Kim (2005). Myung, Pitt, and Kim proposed
three qualitative criteria (explanatory adequacy, interpretability, and
faithfulness) and four quantitative criteria (falsifiability, goodness of fit,
complexity, and generalizability) that are thought to be important for model
evaluation and comparison. Below, these criteria will be discussed more in
detail.

Explanatory adequacy. The first qualitative criterion proposed by Myung, Pitt,
and Kim (2005) is explanatory adequacy, which is similar to Cutting’s criterion
of accuracy. A model satisfies the explanatory adequacy criterion if its
assumptions are plausible and consistent with established findings, and
importantly, the theoretical account is reasonable for the phenomenon of
interest. In other words, the model must be able to do more than redescribe
observed data. It should also provide an adequate explanation for the
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phenomenon of interest supported by substantial theoretical arguments. If a
model corresponds with observed data, then the model is an adequate
representation of the phenomenon of interest. However, such a correspondence
does not guarantee that the theoretical basis of the model and its parameters
correspond to the actual processes or cause-effect relationships operating in the
real world (cf. Rykiel, 1996). A model should also have the property that every
parameter of the model can be given a substantively meaningful interpretation,
as the direction of causation and the causal ordering of the constructs cannot be
determined by the data (Joreskog, 1993, p. 298).

Interpretability. The second qualitative criterion proposed by Myung, Pitt, and
Kim (2005) is interpretability. A model must be interpretable in the sense that a
model makes sense and is understandable. Importantly, the components of the
model, especially its parameters, must be linked to theoretical constructs. Model
evaluation and comparison may result in accumulating evidence that a model is
plausible and consistent with established findings, however this cannot logically
prove that the mechanisms contained in the model are theoretically complete
and correct (cf. Rykiel, 1996).

Faithfulness. Finally, according to Myung, Pitt, and Kim (2005) a model is said
to be faithful to the extent that the model’s ability to capture the underlying
phenomenon of interest originates from the theoretical principles embodied in
the model, rather than from the choices made in its computational
instantiation.

Myung, Pitt, and Kim (2005) argued that although, one cannot over-emphasize
the importance of the qualitative criteria in model evaluation, they have yet to
be quantified. One may doubt whether it is possible or even desirable to
quantify qualitative criteria. As such, one may not agree with Myung, Pitt, and
Kim that accordingly, one must solely rely on a subjective assessment of a
model on each qualitative criterion. Although there are no quantitative
measures of the qualitative criteria, the qualitative criteria are substantial,
unambiguous and subjected to the scientific discourse. In contrast to the three
qualitative criteria for model evaluation and comparison, the four criteria
discussed next are quantifiable.

Falsifiability. The first of four quantitative criteria proposed by Myung, Pitt,
and Kim (2005) is falsifiability. Falsifiabilty is a necessary condition for testing a
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model or theory and refers to whether there exist potential observations that a
model cannot describe (Popper, 1989). If so, then the model is said to be
falsifiable. An unfalsifiable model is one that can describe unerringly all
possible data patterns in a given experimental situation. Obviously, there is
according to Myung, Pitt, and Kim no point in testing an unfalsifiable model.

Goodness of fit. A model should also provide a good description of the observed
data. The goodness of fit criterion refers to the model’s ability to fit the
particular set of observed data. A fuller discussion of goodness of fit measures,
such as Chi?, the standardized root mean square residual (SRMR), the Tucker-
Lewis index (TLI), and the root mean square error of approximation (RMSEA)
can be found in Chapter 6.

Complexity. The third quantitative criterion Myung, Pitt, and Kim (2005)
propose is similar to Cutting’s criterion of simplicity. A model should not only
describe the data in hand well, it should also do so in the least complex (i.e.,
simplest) way (Myung, Pitt, & Kim, p. 426). Intuitively, complexity has to do
with a model’s inherent flexibility that enables it to fit a wide range of data
patterns. Myung, Pitt, and Kim poses that there seem to be at least two
dimensions of model complexity; the number of parameters and the model’s
functional form. The latter refers to the way the parameters are combined in
the model equation. The more parameters a model has, the more complex it is.

Generalizability. The fourth quantitative criterion for model evaluation
proposed by Myung, Pitt, and Kim (2005) is generalizability (similar to Cutting’s
criterion of scope). This criterion is defined as a model’s ability to fit not only
the observed data in hand, but also new, as yet unseen data samples from the
same probability distribution. In other words, model evaluation should not be
focused solely on how well a model fits observed data, but how well it fits
future data samples (Myung, Pitt, & Kim, 2005). Since a model’s generalizability
is not directly observable, it must be estimated using observed data. The
measure developed for this purpose trades off a model’s fit to the data with its
complexity, the aim being to select the model that is complex enough to capture
the regularity in the data, but not overly complex to capture the ever-present
random variation (Myung, Pitt, & Kim, 2005). Considered in this way,
generalizability formalizes the principle of Occam’s razor, which states that all
things being equal, the simplest solution tends to be the best one. Specific
measures of generalizability are the Akaike information criterion (Akaike,
1987), the Bayesian information criterion (Schwarz, 1978), and expected cross-
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validation (Stone, 1974). In all three methods, the maximized log-likelihood is
used as a goodness of fit measure, but they differ in how model complexity is

conceptualized and measured. For a fuller discussion of these methods, see
Chapter 6.

To summarize, according to Myung, Pitt, and Kim (2005) the four quantitative
criteria work together to assist in model evaluation and guide (even constrain)
model development and selection. A model must be sufficiently complex, but
not too complex, to capture the regularity in the data. Both a good fit to the
data and good generalizability will ensure an appropriate degree of complexity,
so that the model captures the regularity in the data. In addition, because of its
broad focal point, generalizability will constrain the power of a model, thus
making it falsifiable.

On the face of it, it seems like goodness of fit should be the main criterion in
model evaluation (Myung, Pitt, & Kim, 2005, p. 426). After all, it measures a
model’s ability to fit observed data. So why not evaluate a model on the basis of
its fit? This might be all right if the data reflected only the underlying
regularity. According to Myung, Pitt, and Kim, however, data are corrupted by
uncontrollable, random variation (noise) due to the inherently stochastic nature
of behavioral processes and the unreliable tools used to measure behavior. An
implication of noise-contaminated data is that a model’s goodness of fit reflects
not only its ability to capture the underlying process, but also its ability to fit
random noise. This relationship is depicted conceptually by Myung, Pitt, and
Kim (p. 427) in the following equation:

Goodness of fit = Fit to regularity (generalizability) + Fit to noise (overfitting)

Myung, Pitt, and Kim argued that the problem is that fitting a data set gives
only the overall value of goodness of fit, not the value of the first or second
terms on the right-hand side of the equation. Obviously, one is interested in
only the first term on the right-hand side of the above equation. This is the
quantity that renders the generalizability of the model. The problem is further
complicated by the fact that the magnitude of the second term is not fixed but
depends upon the complexity of the model under consideration. That is, a
complex model with many parameters and a highly nonlinear model equation
absorbs random noise easily, thereby improving its fit, independent of the
model’s ability to capture the underlying process. Consequently, Myung, Pitt,
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and Kim (p. 427) propose that an overly complex model can fit data better than
a simpler model even if the latter generated the data. It is well-established in
statistics that goodness of fit can always be improved by increasing model
complexity, such as adding extra parameters. Note that a model must possess
enough complexity to capture the trends in the data, and thus provide a good
fit. After a certain point, additional complexity reduces generalizability because
data are overfitted, capturing random variability (Myung, Pitt, & Kim, p. 427).
The equation above should clarify that model testing based solely on goodness
of fit can result in choosing the wrong (i.e., overly complex) model. Although
all four qualitative criteria are interrelated, generalizability may be the most
important. It should be the guiding principle in model evaluation and selection
(Myung, Pitt, & Kim, p. 426).

5.2 Selected Criteria for Model Evaluation and Comparison

The above presented criteria to systematically evaluate and compare causal
models are being used in several disciplines across the practice of science.
Similar to the evaluation and comparison of theories (Shaw & Constanzo, 1970),
different scientists view some of these criteria as essential and others as
desirable but not absolutely essential; for example, Shaw and Constanzo propose
that a good theory must be logically consistent. It may not contain
contradictory propositions; must also be consistent with accepted facts; and
must be able to be disproved or falsified. Shaw and Constanzo believe that these
criteria are essential qualities for a good theory, and view them as mandatory.
Theories which fail to meet these essential criteria are likely to be rejected.

Compared to criteria for models, Shaw and Constanzo’s mandatory criteria are
similar to Myung, Pitt, and Kim’s (2005) criteria of explanatory adequacy and
falsifiablity, and Cuttings (2000) criterion of accuracy. Consistent with theory
evaluation and comparison, the same criteria are also essential for models in
order to be accepted. Each of the three causal models discussed in Chapter 4
comply with these criteria with almost equal weight. Each of the three causal
models stems from a broad body of literature within rich research traditions.
The three models are falsifiable as several studies have supported each of the
three causal models and its assumptions, which might indicate that the
assumptions of each model are plausible and consistent with established
findings (see Chapter 3).
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Since prior research studies (see Chapter 3) have already established that all
three causal models are logically consistent, consistent with accepted facts, and
testable, with the consequence that all three causal models are generally
accepted in the practice of science, one might therefore consider all three
models to have met the necessary criteria as a matter of given fact.
Consequently, in this dissertation, only the following qualitative and
quantitative criteria will be used to theoretically and empirically evaluate and
compare the three causal models.

Quantitative criteria. The following statistical measures will be applied as

criteria to empirical evaluate and compare the three causal models:

(a) The measures of statistical generalizability: the Akaike information
criterion (AIC) and the expected cross-validation index (ECVI);

(b) The explained variance (#2) of the models to both asses which model
explains better and which model predicts more accurately; and

(c) The goodness of fit measures: Chi-square, the standardized root mean
square residual (SRMR), the Tucker-Lewis index (TLI), and the root mean
square error of approximation (RMSEA).

For a detailed discussion of the selected statistical measures, see Chapter 6.

The empirical evaluation and comparison of the three causal models will be

presented in Chapter 7.

Qualitative criteria. The following theoretical measures will be applied as

criteria to theoretically evaluate and compare the three causal models:

(a) Theoretical scope or generality (as opposite to its quantitative counterpart
statistical generalizability). Theoretical scope refers to the degree to which
a model can be extended to include situations and events not specifically
included in the phenomena that the model is supposed to explain. In
general (cf. Shaw & Constanzo, 1970), the more comprehensive, the less
restrictive, and the more general a model, the more valuable a model is
likely to be. However, attempts in this direction may not lead to
overgenerality. The danger is that a model will become so all-inclusive
that it explains everything and nothing. That is, a model that is so general
that it can explain anything that happens cannot be very predictive and
contributes little to our understanding of the phenomena of interest;

(b) Theoretical interpretability, to assess whether the parameters in the
models are linked to theoretical constructs;
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(c) Faithfulness, to asses whether the underlying phenomenon of interest
originates from the theoretical principles embodied in the models, rather
than from the choices made in its computational instantiation; and

(d) Parsimony or logical simplicity, to asses the economy of the model at the
expense of adequacy of theoretical explication.

The theoretical evaluation and comparison of the three causal models will be

presented in Chapter 8.
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In this chapter first the structural equation modeling methodology and
procedures used in this study will be presented in more detail. Next, an
overview of various goodness-of-fit tests will be given. At the end of the
chapter, the goodness-of-fit tests and cutoff criteria used in this study to
evaluate and compare the three media use models will be summarized.

6.1 Structural Equation Modeling Methodology and Procedures

Communication scholars have enlisted the statistical technique of structural
equation modeling for more than a quarter century, analyzing associations
among a host of variables that exist at all levels of analysis (Holbert &
Stephenson, 2002). Cappella (1975) introduced the field of communication to
the strengths, weaknesses, and assumptions of structural equation modeling and
outlined how to construct and test a structural equation model. McPhee and
Babrow (1987) then completed a critical assessment of the use, disuse, and
misuse of this technique in communication from 1976 trough 1985, concluding
“what our research community seems to have lacked is a clear format for the
general execution and evaluation of path analysis” (p. 364). Holbert and
Stephenson’s study builds off and expands these works by analyzing the use of
structural equation modeling in communication from 1995 through 2000. The
general guidelines for the use of structural equation modeling derived from the
above-mentioned literature is used as a set of standards to conduct and report
causal modeling in this study. In the remainder of this chapter the set of
standards, as well as the structural equation modeling methodology and
procedures will be presented in more detail.
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Structural equation modeling methodology. Structural equation modeling is a
statistical methodology that takes a confirmatory (i.e., hypothesis-testing)
approach to the analysis of a structural theory bearing on some phenomenon
(Byrne, 2001). Typical, this theory represents “causal” processes that generate
observations on multiple variables (Bentler, 1988). Synonyms for structural
equation modeling are covariance structure analysis, covariance structure
modeling, and analysis of covariance structures (Garson, 2006). According to
Byrne, the term structural equation modeling conveys two important aspects of
the procedure: (a) that the causal processes under study are represented by a
series of structural (i.e., regression) equations, and (b) that these structural
relations can be modeled pictorially to enable a clearer conceptualization of the
theory under study. The hypothesized model can then be tested statistically in a
simultaneous analysis of the entire system of variables to determine the extent
to which it is consistent with the data. Bryne poses that if the goodness of fit is
adequate, the model argues for the plausibility of postulated relations among
variables; if it is inadequate, the tenability of such relations is rejected.

Structural equation modeling approaches. According to Garson (2006) structural
equation modeling is usually viewed as a confirmatory rather than exploratory
procedure, using one of the three following approaches. The first approach,
called the strictly confirmatory approach examines a model using goodness-of-
fit tests to determine if the pattern of variances and covariances in the data is
consistent with a structural (path) model specified by the researcher. However,
as other unexamined models may fit the data as well or better, an accepted
model is only a not-disconfirmed model (Garson, 2006). In the second
approach, the alternative models approach, one tests two or more causal models
to determine which has the best fit. There are many goodness-of-fit measures,
reflecting different considerations, and usually three or four are reported by the
researcher. The third approach is the model development approach. In practice,
much structural equation modeling research combines confirmatory and
exploratory purposes: a model is tested using structural equation modeling
procedures, found to be deficient, and an alternative model is then tested based
on changes suggested by structural equation modeling modification indexes.
According to Garson, this is the most common approach found in the literature.
The problem with the model development approach is that models confirmed
in this manner are post-hoc ones which may not be stable (may not fit new
data, having been created based on the uniqueness of an initial dataset).
Researchers may attempt to overcome this problem by using a cross-validation
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strategy under which the model is developed using a calibration data sample
and then confirmed using an independent validation sample. Regardless of
approach, structural equation modeling cannot itself draw causal arrows in
models or resolve causal ambiguities. Theoretical insight and judgment by the
researcher is still of utmost importance (Garson, 2006).

Measurement and structural model. According to Holbert and Stephenson
(2002) to understand structural equation modeling it is essential to grasp two
fundamental concepts: the measurement and structural model. The
measurement model establishes relationships between latent (unobserved)
variables and multiple observable items. This is the confirmatory factor analysis
portion of a model. Latent variables are the underlying constructs not directly
tapped by any one set of measures, but they are hypothesized to influence
certain observable items in the model. The latent variables are what a
researcher ultimately wishes to capture, but which cannot be assessed directly
through any one form of observation (Duncan, 1975). The structural model tests
a set of hypothesized associations among two or more variables. Holbert and
Stephenson argued that many communication scientists have employed
structural equation modeling to analyze associations among a set of observable
variables (single-item or additive indices), although Joreskog (1973) and others
promote the testing of relationships among latent variables. The associations
hypothesized among the variables (latent or observed) constitute the structural
component of the model. The measurement and structural models in this study
are all latent variable models. The Fornell and Larcker (1981) discriminant
validity criterion will be used to test discriminant validity of the latent
variables. The Fornell and Larcker criterion is satisfied when a construct is
more closely related to its own indicators than to other constructs.

Reporting on causal modeling. Boomsma (2000) encourages authors to provide
diagrams of the structural and measurement models, error terms, and correlated
parameters. In addition, Hoyle and Panter (1995) suggest that diagrams of the
hypothesized and final models be presented, particularly if changes to the
hypothesized model were made during estimation. According to Holbert and
Stephenson (2002), the statistical theory underlying structural equation
modeling is grounded in covariance structure analysis, and the study of
covariance matrices is preferred when using this technique (Cudeck, 1989).
Authors should provide either the covariance or correlation matrices, and
always include standard deviations for others interesting in assessing their work
(Boomsma, 2000; Hoyle & Panter, 1995; Rosenthal, 1984).
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Chapter 6
6.2 The analysis of Categorical Data

According to Holbert and Stephenson (2002), there are several methods of
estimation in structural equation modeling one may select from, including
maximum likelihood, unweighted least squares, generalized least squares, or
asymptotic distribution free estimators. Joreskog (1973) proposed the use of
maximum likelihood to test structural equation models, and this estimator
remains the most widely used (Bollen, 1989; Chou & Bentler, 1995). Holbert
and Stephenson do not recommend using maximum likelihood with small
samples that are multivariate non-normally distributed, as correct models are
increasingly likely to be rejected.

However, Byrne (2001) argued that it is important to note that the use of
maximum likelihood estimation assumes that the following conditions have
been met: (a) the sample is very large, (b) the distribution of the observed
variables is multivariate normal, (c) the hypothesized model is valid, and (d) the
scale of the observed variables is continuous. Of these four assumptions
underlying the use of maximum likelihood estimation in structural equation
modeling analyses, the final one concerning scaling has