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USING THEORY OF REASONED ACTION (TRA) IN UNDERSTANDING
SELECTION AND USE OF INFORMATION RESOURCES: AN INFORMATION
RESOURCE SELECTION AND USE MODEL
Donghua Tao
Dr. Sanda Erdelez, Dissertation Supervisor
ABSTRACT
With advanced computer and networking technologies, more and more
information can be accessed electronically. Information overload has become an issue
and it is increasingly difficult for a user to quickly identify and locate useful information
resources. In order for libraries to provide user-centered services, it is important to
examine not only what, but also why information resources are selected and used by
users. The present study aims to explain users’ information resources selection and use
behavior with four objectives: 1) to identify specific resource characteristics, library
environment, and individual differences factors that affect users’ selection of information
resources, 2) to propose a theoretical model-Information Resources Selection and Use
Model (IRSUM) presenting the relationship among the factors based upon the Theory of
Reasoned Action (TRA) and the Technology Acceptance Model (TAM), 3) to examine
how the factors influence users’ resource selection and use behavior, and 4) to stimulate
thoughts and provide recommendations for managerial interventions to improve library
collections and services.
Public health students’ information resource selection and use behavior during
completion of a research paper or project assignment that requires them to use a variety
of information resources to seek information was investigated in a higher institution in

the Midwestern United States. Both focus group and self-reported questionnaires were
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used for data collection. Descriptive statistics and Structural Equation Modeling (SEM)
techniques with SPSS 15.0 for Windows and AMOS 7.0 were used for data analysis.

The study found that electronic resources were the public health students’ primary
resources, of which online databases, e-journals, and the Internet were most frequently
selected and used. Three behavior beliefs (perceived usefulness, perceived ease of use,
and perceived least physical effort) and two normative beliefs (instructor’s influence and
reference librarian’s influence) largely mediated the relationship of external variables
with primary resource selection, while fully mediating the relationship of external
variables with the actual use of the primary resource. Among the statistically significant
paths found in the IRSUM, perceived ease of use had the strongest impact on students’
selection of using primary resources while perceived usefulness had the strongest effect
on students’ actual use of primary resources.

These findings have important theoretical and practical implications. The research
model fills a gap in the theoretical development in the study area of human information
seeking behavior in information science. In practice, the study findings strongly suggest
that system designers should enhance electronic resources’ ease of use through a user-
centered system design. Librarians should also actively get involved in the system design
and implementation as representatives of users. In addition, advocating and leading
information literacy education in their parent institutions, conducting user-centered
collection development, marketing library resources and services through multiple
approaches, and providing a comfortable and multi-functional library environment are all
important and on-going tasks for librarians to optimize library’s functions in order to

keep up with the ever-changing information age and meet users’ needs.
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Chapter I

Introduction

Problem Statement

Background

Advances in computer and networking technologies have introduced both new
capabilities and interesting challenges in accessing information. Since the 1980s, with
more effective and powerful microcomputers, better telecommunications, and more
efficient storage media (e.g., compact disks), computers have been widely used and the
Internet has been popularized (Hewins, 1990). With these technologies, electronic
information resources have also been growing continually. In addition to traditional
information resources such as print books and periodicals, there are more resource
options than before for people to acquire information. While excitement has been brought
by the information explosion, it is increasingly difficult for a user to quickly identify and
locate potentially useful information resources. Although in the past it might have been
difficult to find specific information in limited resources; today it is just as difficult
finding needed information with seemingly limitless resources. We still face the same
problem with today’s proliferation of information resources in various formats and more
ways to access and retrieve information from them. A question most frequently asked
even now is “where can I find this information?”

Libraries have been keeping pace with the development of new technologies by
using MAchine Readable Cataloging (MARC), developing online public access catalogs
(OPAC:s), providing the access to online databases, electronic journals and books, as well

as many other resources. However, they have been facing the challenge of decreased
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usage. New electronic information resources and services are emerging endlessly, which
tremendously influence people’s thought and ways of seeking information. In late 1998,
there were thirty-five journal titles available online; in 2001, the number rose to over
4,000 (Harker, 2002). Many resources and services outside of libraries provide more
options for users, such as Google Scholar, online blogs, Really Simple Syndication (RSS)
feeds, Wiki, Open Access publications, and the like. It is now possible for users to be
able to search for information on the Internet by themselves without the mediation of a
librarian. Such convenience of being able to self-learn and self-search online provides
users with an idea that everything can be found on the Internet. The Internet as a resource
outside of libraries has become the first-sought resource for people to find information.
Online Computer Library Center (OCLC) (2005) conducted an online worldwide survey
to college students in both graduate and undergraduate levels and found that e-mail,
search engines and instant messaging are three resources used most often and almost all
respondents began their searches for information with a search engine. However, Pelzer
and colleagues (1998) discovered that library staff were the last resource to use among all
types of people resources, including classmates, instructors, and others. De Groote et al
(2001) also reported from a gate count statistic that fewer patrons enter the library. How
to confront these challenges or how to utilize various information resources to improve
library collections and services has been a long-term task for all libraries and library
professionals. In other words, it is important to understand how libraries can adjust their
roles as an information repository and perform new functions effectively in today’s ever-

changing information society.



Users are the core for any type of library. The purpose of collecting useful
information resources and providing proactive services is to achieve the goal of user-
centered services. However, with various types of information resources and a variety of
channels to access those resources, it is impossible for libraries to provide user-centered
information services without understanding how users seek information. It is also
important to examine what and why information resources are selected and used by users
to meet their information needs. How do users perceive information resources in different
formats? How do their perceptions influence their selection and use of information
resources? Are there some individual and/or environmental factors that affect users’
selection and use of information resources? If so, how do they exert their influences? For
the purpose of understanding users’ selection and use of information resources, this study
proposed an Information Resource Selection and Use Model (IRSUM) based upon the
Theory of Reasoned Action (TRA) and the Technology Acceptance Model (TAM) to
investigate the effect of information resources characteristics, library environment,
individual differences, and social influence factors on users’ selection and use of
information resources and how these factors exert their influence.

Previous Studies on Information Seeking and Information Resources Selection and Use

Information seeking and use is a key area in Library and Information Science.
Since the first study on information behavior in 1948 (Wilson, 2000; Case, 2002), a
paradigm shift, model and theory development, and several study focus changes have
occurred in the human information behavior studies throughout more than 40 years.

Before the 1980s, most studies tried to answer “what” questions, e.g., what

information resources, information systems and services do users use and how much use



do they make of these resources, systems and services (Dervin & Nilan, 1986). These
studies were interested in examining the information seeking patterns themselves from a
system’s perspective rather than from the individual user’s perspective. The research
focused more on what systems possessed and what it is in the system that is lacking, and
not on what was missing for users. Many studies were carried out in locations where
users looked for information, such as libraries. What do users do at libraries, or how
many times an individual information resource was used in the libraries were the major
questions posed.

In 1986, the milestone review by Dervin and Nilan (1986) called for a user-
centered perspective to study human information seeking and use. The focus shifted on
how users select and use information and what happens during the information seeking
process in terms of cognitive, psychological, and behavioral changes of users. Individual
users became the center of the studies, which asked many “how” questions, such as how
do people make use of systems/services and how do individual cognitive differences
affect the way they use systems and services. The goal of these studies tried to determine
the common cognitions of most users from the individual differences of cognitively based
characteristics (i.e., learning style, motivation, personality type, etc.) in order to design
dynamic and adaptive systems and services (Hewins, 1990).

Since the 1990s, more and more user-centered studies have been exploring
various user groups’ information seeking behavior from cognitive, psychological, and
sociological approaches in everyday life, work and study settings, business environment,
health care settings, and many other settings. However, not many studies specially

focused on answering “why” questions, such as why users select and use a certain



information resource as well as what and how influential factors affect users’ selection.
Some scholars examined the impact that resource accessibility and quality had on
resource usage and found inconsistent results (Rosenberg, 1967; Gerstberger & Allen,
1968; Allen, 1977; O’ Reilly, 1982; Hardy, 1982; Pinelli, et al, 1991b; Marton & Choo,
2002; Zach, 2005). However, none of these studies were theory-based and conducted in a
systematic way. The lack of “why” questions in previous studies limit the guidance of
findings to improve system and service design. Fidel (2000, p. 91) stated that “user
studies that ask ‘why’ questions, and thus aim at a somewhat deeper understanding of
user behavior, are not very common even today.”

Regarding user groups that have been studied, McKechnie et al. found that 32
percent of a large sample of investigations studied some kind of professional “workers”
and another 17 percent of studies focused on academic or other researchers (Case, 2000).
Among the studies asking “why do you select and use a certain information resource?”
scientists, engineers, and business administrators were found to be the three main user
groups. Studies on students’ information seeking constitute 19 percent, but medical and
health science students only take up a small part of it (Case, 2002; Case, 2006).
Furthermore, most previous studies on medical and health science students’ information
seeking behavior are descriptive. “What” questions have still received more attention
than “How” questions. There have been more studies that examined what information
resources are most frequently used than studies that answered questions of how
frequently resources are used and how medical and health science students search the
library catalog or MEDLINE database, and so on. Although some studies discussed why

medical and health science students use or do not use a certain information resource, the



influencing factors were only mentioned, or only statistical correlations between
influencing factors and information resource selection and use behavior, but no relative
influential importance has been examined. In addition, most of the studies concentrated
on the changes of the internal status of users’ knowledge, thoughts, and feelings
(Kuhlthau, 1991; Allen, 1996) (cognitive and/or affective) during the information seeking
process rather than taking the effect of external situations (e.g., social and/or
environmental) into consideration. Few studies have conducted a systematic investigation
to consider the effects of both internal factors (e.g., behavior beliefs and normative
beliefs) and external factors (e.g., resource characteristics, library environment,
individual differences, and social influence) on medical and health sciences students’
selection and actual use of information resources.
Deficiencies of the Prior Research and the Current Study’s Unique Contributions
Previous studies tried to infer users’ preference for an information resource based
on the observed behaviors and actions without further investigation of the reasons why
users selected and used one type of information resource over others, the factors
influenced their selection, and whether the selected information resource would actually
be used. This type of behavior-attitude approach may bring misconceptions about a
user’s real perception or thoughts about using an information resource. Use of an
information resource may not be because users like it but because an influential person
suggested for them to use it or that resource might be the only resource available at the
time when they were looking for information. Therefore, an information resource that
users intend to use may not be the same one that they actually use. How can library and

other information service providers create an easy access environment as well as high



quality information contained therein to make users actually use their intend-to-use
resources? Knowing how users perceive using an information resource and what factors
affect the formation of their perceptions of using the resource will definitely help us
understand why users choose this information resource instead of others. In other words,
knowing users’ beliefs on using an information resource will help us to determine their
attitude on using that information resource, which accordingly affects their intention to
use or not to use that resource. This type of belief-attitude-behavior intention-actual
behavior approach was applied in the Theory of Reasoned Action (TRA), which aims to
explain and predict human behaviors. The present study used TRA as a theoretical
framework to investigate why users select and use one type of information resource
instead of others and how resource characteristics, library environment, individual
differences, and social influences affect the resource selection and use. Few studies in
library and information science have used TRA to examine users’ information behavior
thus far (Walster, 1994). This study aims to make a unique contribution by developing an
Information Resource Selection and Use Model based on TRA.

Being different from most of the previous studies, the present study views the
library as a source of information resources rather than as an information resource.
Information resources, in this study, are defined as those physical entities, electronic
products, and humans, which can represent, store, retrieve, and transfer information. Also,
these information resources exist everywhere, inside and outside of libraries. For example,
books, journals, and indexes and abstracts in both print and electronic formats are the
main collections in libraries while websites and search engines on the Internet are the

resources outside of libraries (although users can access them through the network



provided by libraries). Similarly, reference librarians and circulation staff are human
information resources in libraries while classmates, instructors, and experts are human
resources existing outside libraries. The library as an information repository is a physical
and virtual place. People can access and use information resources that exist everywhere,

both inside and outside of libraries (Figure 1.1). This study does not focus on the

selection and uses of libraries or a particular information resource collected in libraries.

Information
Resources Outside

of Libraries

Library Collected
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;
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Resources Outside
of Libraries

Figure 1.1. The sketch map of information resources existing inside and outside
libraries (*Note: IR denotes Information Resource)

Instead, the researcher observes user selection and use of information resources beyond

the library’s physical building and virtual boundary. In this way, the study context is

closer to real situations in which users select and use information resources. The final



goal of this study is to improve the library environment and services so that users are able
to use library resources and services more effectively.

Regarding research methods, most studies of medical and health sciences
students’ information resources selection and use are descriptive studies that examined
what information resources were used most frequently and how they used certain
information resources. Some studies explained why students used a certain information
resource over others conceptually, but did not examine the influencing factors
quantitatively. Although qualitative methods have been taken as a more appropriate
method to study information seeking behavior due to their highly situational and
contextual characteristics, they aim to explore information seeking behavior and to
identify factors; they do not test the significance. In order to deeply understand
information resource selection and use behavior, the present study combined qualitative
(focus group) and quantitative (questionnaire, Structure Equation Modeling, and path
analysis) methods to systematically investigate the roles of resource characteristics,
library environment, individual differences, and social influence factors in affecting users

selection and use of information resources.

Theoretical Framework
The Overlap of Problem Solving, Decision Making and Information Seeking/Searching
Usually people need to seek information for solving a problem or making a
decision. Wilson (1999) provided a problem solving model of the information seeking
and searching process. The model associates information seeking activities with problem

solving activities, such as problem recognition, problem identification, problem definition,



initiation, selection, exploration, formulation, collection, formulation/reformulation, and
problem resolution (Wilson, 1999; Kuhlthau, 1991).

The present study takes a different view for the relationship of decision making
and information seeking. Information seeking behavior is the purposive seeking for
information as a consequence of a need to satisfy some goal (Wilson, 2000). During this
process, two decision points direct the information seeking behavior. One is the decision
to seek information or not, the other is the decision on which information resource to
select. People need to balance several factors to make final decisions to start actions. As
public health students are the study subjects in the present study, the relationship among
problem solving, information seeking and decision making in the present study would be
that public health student’s selection of information resources was a particular activity
encompassed within their information seeking process for solving information problems
while finishing their research paper assignments.

Theory of Reasoned Action (TRA)

The TRA, originally introduced by Fishbein in 1967 and extensively refined,
developed, and tested by Fishbein and Ajzen in 1975, defines relationships among beliefs,
attitudes, norms, intentions, and behavior. According to this theory, an individual’s
behavior (e.g., use of one information resource rather than the others) is determined by
his/her intention to perform the behavior (e.g., select to use the information resource),
and this intention is a function of his/her attitude toward performing the behavior as well
as the perceived social influence of people who are important to him/her. External
variables encompass all variables not explicitly represented in the model, which include

demographic or personality characteristics, the characteristics of the behavioral target,
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and other variables that can influence the formation of beliefs. The Fishbein model
asserts that those external variables impact behavior intention only indirectly by
influencing the individual’s behavior and normative beliefs (Ajzen & Fishbein, 1980;
Davis, 1986; Dillon & Morris, 1996).

The purpose of the TRA is to predict and understand an individual’s behavior by
considering the effect of personal feelings (attitude) and the perceived social pressure
(subjective norm). Besides knowing an individual performs a behavior and its frequency,
researchers are also interested in knowing why people perform or do not perform a
behavior, what determines their choice and what and how external variables influence
their decision. The TRA is a generalized model to answer these questions. When applied
in many empirical studies in diverse situations from voting in an election to the
consumption of alcoholic beverages, it has been concluded that the TRA is applicable in
understanding the determinants of human behavior in situations in which people may
exert their choice (Sheppard et al, 1988; Dillon & Morris, 1996).

Technology Acceptance Model (TAM)

Following Fishbein and Azjen’s beliefs-attitude-behavior intention-actual
behavior approach, Davis (1989a) proposed the Technology Acceptance Model (TAM),
which aims to predict information system acceptance and diagnose design problems
before users experience the system or after a short interaction with the system. The TAM
is the most widely cited model in the Management Information System (MIS) field.
According to the TAM, a user’s acceptance of any technology, measured by a person’s
intention to utilize an information system, is determined by two beliefs, namely,

perceived ease of use and perceived usefulness. Moreover, the TAM proposes that the

11



effects of external variables on usage intention are mediated by perceived ease of use and
perceived usefulness. In addition, perceived ease of use will also influence perceived
usefulness. The easier it is for a user to interact with a system, the more likely he or she
will find it useful and will intend to use it again.

Regarding the present study, the TRA and the TAM are useful theoretical
frameworks to identify the specific beliefs and find out the influential importance of
those beliefs on user information resource selection and how the external variables (e.g.,
individual differences, medical library environment, and information resource
characteristics) affect resource selection through affecting users’ beliefs. Based on the
TRA and the TAM as well as reviewed literature, a measurable path model of
information resource selection and use was constructed and tested in the present study for
representing and understanding the roles of social, environment, and individual

differences in affecting information resources selection and use.

Purpose of the Study

To address the deficiencies in the aforementioned studies, the present study aims
to contribute to research and practice and is dedicated to explaining the phenomenon of
selection and predicting use of information resources with four objectives: 1) to identify
specific resource characteristics, library environment, individual differences, behavior
beliefs and social influence as factors that affect public health students’ selection and
actual use of information resources in completion of a research paper or project that
requires them to use a variety of information resources in a university in the Midwestern
United States, 2) to propose a theoretical model to present the relationship among the

factors based upon the Theory of Reasoned Action (TRA) and the Technology
12



Acceptance Model (TAM), 3) to examine how those factors influence public health
students’ information resource selection and use behavior, and 4) to stimulate thoughts
about the librarian’s role changes and to provide possible managerial recommendations to

improve library collections and services usage.

Research Questions

Based on the perspective and theoretical framework stated above, the following
research questions are formed:

1. What information resources are public health students’ primary information
resources for completing their research papers or projects?

2. Among the following three types of information resource: print, electronic,
and human, which type of information resource is primarily used by public health
students for completing their research paper or project?

3. Do public health students actually use the primary resource they initially
selected to use for completing their research paper or project assignments?

4. How do public health students’ beliefs (behavior beliefs) about the advantages
and disadvantages of using a primary information resource (i.€., perceived usefulness,
perceived ease of use, and perceived freedom of physical effort of using a primary
information resource) influence their selection of using that primary information resource?

5. How do public health students’ beliefs (normative beliefs) on specific
referent’s (e.g., instructors, classmates, and reference librarians) recommendations in
using a primary information resource influence their selection of using that primary

information resource?

13



6. How do primary information resource characteristics, library environment,
and individual differences influence public health students’ selection of using a primary
information resource through affecting their behavior beliefs and normative beliefs?

7. Can the factors that determine public health student’s selection of using a
primary information resource also explain and predict the actual use of that primary

information resource to finish their assignment?

Significance of the Study

Theoretical Significance

The study contributes to the conceptual development of information-seeking
studies, especially about information resource and channel selection. Previous
information behavior models focused more on either the whole information seeking
process or the detailed user-system interaction (information searching). None of the
existing models have provided a holistic view of why users choose a certain information
resource instead of others and specified what determines the users’ decision on selection
of an information resource. The proposed Information Resource Selection and Use Model
(IRSUM) reveals and explores information resource selection and use behavior, which
will fill a gap of theoretical development in the study area of information seeking
behavior. The enrichment of theory development in this area will provide a more
comprehensive knowledge structure and instructional materials to programs in library

science, information science, and information system studies.
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Practical Significance

Learning influential factors affecting public health students’ selection of using an
information resource will provide health sciences reference librarians with a thorough
understanding of information resources from users’ perspectives as well as information
service requirements. Understanding user’s needs provides practical value for increasing
library resources and services usage through more user-centered collection development,
information literacy instruction, and managerial interventions, such as library information
resources and services marketing, and the library environment’s improvement and
maintenance. In addition, perceived usefulness and perceived ease of use rated by users
will provide valuable information for information retrieval (IR) system designers and
developers to improve IR system’s utility and usability. Theory and practice in education

of library and information science would also be improved and enriched.

Outline of Research Methods

The Study Context

The present study was conducted on the medical campus of a higher education
institution in the Midwest U.S. The Medical Center Library in that academic institution
serves all faculty, students, and staff at the medical campus. All students in the School of
Public Health who were enrolled in the academic year 2006-2007 were the study subjects.
Information resource selection and use behavior while completing a research paper or
project assignment that requires them to search a variety of information resources was

investigated. Because research papers or project assignments have similar requirements
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in terms of structure, length of paper, and level of difficulty, the impact of task
characteristics is eliminated.
Research Methodology

Although qualitative methods have been taken as a more appropriate method to
study information seeking behavior due to its highly situated and contextual
characteristics, these methods aim to explore information seeking behavior and to
identify factors; they do not test significance. A few studies using quantitative methods
only revealed the correlation relationships between influential factors and resource
selection but did not statistically test the influential importance of those factors. In order
to understand information resource selection behavior, the present study combined
qualitative (focus group) and quantitative (a questionnaire, SEM, path analysis) methods.
The purpose of the focus group was to ensure the face validity and content validity of the
questionnaires. The results of the focus group were combined with the findings of
reviewed literature to identify public health students’ behavior beliefs and normative
beliefs with the variables measuring each belief, and the items to each variable proposed
in the model.

In order to answer the question of “why” public health students choose one
information resource to use instead of another, the present study focuses more on “how”
factors affect the resource selection behavior than the selection behavior itself.
Measurable variables (total 15) in the proposed model with multi-items were identified.
The 15 variables include: one variable for intention to use, one for actual use, three for
behavior beliefs on using an information resource, three normative beliefs on three

specific referents’ recommendations, and seven external factors, which include one for
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electronic resource characteristics, one for print resource characteristics, one for reference
services characteristics, one for library environment, one for user’s information literacy
skills, one for domain knowledge, and one for previous experience of using the selected
primary resource. In the questionnaire, students were asked to pick their primary resource
and the access approach from the listed possible resources and channels. Questions in 7-
Likert scale in the questionnaire asked students to rate multiple items of each variable in
the proposed model.

The collected data was analyzed with descriptive analysis and Structural Equation
Modeling (SEM) statistic methods by using SPSS 14.0 for Windows and AMOS 7.0

statistic software applications.

Delimitations and Limitations of the Study

Delimitations of the Study

Under the broader context of problem solving, public health students need to seek
information to solve problems. In order to find useful information for finishing their
research paper assignments, they need to select and use information resources. Problem
solving, information seeking, and decision making are interwoven. In this study, decision
making is encompassed in the information seeking process while information seeking is a
sub-process of the whole problem solving process.

Public health students’ selection decision on an information resource is a bounded
rational process rather than heuristics. Simon’s bounded rationality (Simon, 1977)
assumed that decision makers will not have perfect knowledge about all of the available

alternatives and what they do is to make a rational decision within the bounds of the
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limited capacity to handle complexity, ambiguity and information. In this study,
information seeking of public health students is a purposive information seeking behavior
with finishing an assignment as a goal.

Usually the purpose of information seeking and tasks are classified as external
factors which have an impact on selection of information resources. However, this study
was conducted in a context with the same or similar purposes and tasks (finishing a
research paper or project) that require public health students to seek information.
Therefore, the effects of the purpose and tasks on selection of information resources were
under control and were not included in this study.

Information seeking is a process. During this process, users may go back and forth
to seek multiple information resources at one time period or during the whole information
seeking process until they find enough useful information. This study only focused on
two points when public health students decide to select and believe they will eventually
use a certain information resource and when they actually use the information resource.
Therefore, the data was collected before public health students started the assignment and
at the completion of their assignment.

Limitations of the Study

Since this study investigates the determinants of information resource selection,
the information resources that were not selected by public health students were excluded.

The generalization of the findings was limited because the study focused on
public health students and only those in one academic institution were sampled. Due to

different academic environments, the findings may not apply to public health students in
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other academic institutions. Surveying more students in other public health schools with
the same instrument may obtain more generalized data.

Self-reported actual usage of the resource was limited by students’ memory,
which may not be as accurate as the data received through observations.

The study used the survey method to ask students to rate behavior beliefs and
normative beliefs. Perceived beliefs may shift over time and students’ rating on the
beliefs on the selection of their primary resource may change in the future. Therefore, the
study’s findings will only indicate the students’ beliefs for this time and possible changes
can not be examined in this study.

There are many other factors that may influence public health students on
selection and use of information resources, such as a problem situation, type of
information need, type of information, personalities, cognitive style, organizational and
institutional structure and functions, to name a few. Obviously, one study can not cover
all the factors. The effects of these factors on selection of information resources could be

good topics for future studies.

Chapter Summary
In conclusion, there are several key points of this study: First, the origin of the
research topic of this study is from the researcher’s observation and personal experience
with problems and confusion faced by information seekers. Due to the large amount of
information carried by so many information resources in various formats, people get

confused about where to start to find information, or, in other words, which resource
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should information seekers select so that they can find information they need fast and
easily.

Second, in order to help information seekers with identifying information
resources, this study aims to find out why people select and use one type of information
resource instead of another, what factors affect their selection, and how resource
characteristics, library environment, individual differences, and social influence factors
affect the information resource selection.

Third, this study uses the Theory of Reasoned Action (TRA) and the Technology
Acceptance Model (TAM) as the theoretical framework.

Fourth, based on the format of information resources, the present study classifies
information resources into three categories: print, electronic, and human. Based on the
ownership and licensing of information resources, there are two categories: inside of the
library and outside of the library, which are defined as information source/channel in this
study.

Fifth, public health students in a Midwestern higher education institution are the
study subjects. Public health students’ resource selection and use behavior is investigated
during the completion of a research paper or project assignment that requires them to use
a variety of information resources. The Medical Center Library serves all the faculty,
students, and staff of the Medical Center for information services.

Sixth, focus groups and questionnaires were used to collect the data. The purpose
of the focus group interviews was to ensure the face validity and content validity of the
questionnaires. Multi-item questions measuring 15 constructs were phrased on a 7-Likert

scale from 1 (strongly disagree) to 7 (strongly agree).
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The following chapters are arranged as:

e Chapter II: A review of the literature, which details the concept of
information seeking behavior, the current information seeking models and
their deficiencies, theoretical frameworks, information resource uses of
public health students, studies on information resource selection and
influential factors, and other related topics.

e Chapter III: A proposed research model and methodology, which include
overall research design, research methods, study context, data collection
procedures, instruments, and data analysis methods and process.

e Chapter IV: Study findings.

e Chapter V: Discussion of the study findings

e Chapter VI: Implications, study limitations, and suggestions of further

studies.
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Chapter II

Review of the Literature

Overview

The first part of this chapter provides a conceptual review of literature, which
includes an overview of information seeking behavior, information seeking models that
are related to information resources and their deficiencies, theoretical frameworks and the
rationales of using the Theory of Reasoned Action (TRA) and the Technology
Acceptance Model (TAM), as well as the relationship among the TRA, the TAM, the
Cost-Benefit Model, and the Principle of Least Effort (PLE). The second part of the
chapter focuses on findings of empirical studies about information resources, sources,
and channels used by public health students; impact behavior beliefs, normative beliefs,
resource characteristics, library environment, and individual differences had on resource
selection and use; the reasons for inconsistent findings, and the implications of the
empirical studies on the development of the proposed research model.

The aim of the literature review is to provide a comprehensive picture about the
theory development in information seeking behavior and the empirical evidence to

support the proposed research model and to design the instrument for this study.

Overview of Study Areas of Information Seeking Behavior
What is Information Seeking Behavior?
There are different explanations on the concept of information seeking. Wilson
(2000, p. 49) defined “Human Information Behavior” as “the totality of human behavior

in relation to sources and channels of information, including both active and passive
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information seeking, and information use.” while “Information Seeking Behavior” is “the
purposive seeking for information as a consequence of a need to satisfy some goal.” In
the course of seeking, the individual may interact with manual information systems (such
as a newspaper or a library), or with computer-based systems (such as the World Wide
Web). Dervin (1983) proposed that information seeking is a bridging process, which is
seeking meaning in order to across a gap in one’s understanding and make sense of the
world. Kuhlthau (1993, p.9) argued that information seeking is “a learning process in
which the choices along the way are dependent on personal constructs rather than on one
universal predictable search for everyone.” Marchionini (1995, P. 5-6) provided a
problem oriented definition of information seeking, which is “a process in which humans
purposefully engage in order to change their state of knowledge” and which is “closely
related to learning and problem solving”. Summarizing the definitions above, information
seeking is a dynamic, nonlinear, and negotiated process and it is also a cognitive and
constructive process. In the process, a person actively seeks information to move forward
on or finish his task and satisfy particular needs.

Information seeking is a complex process. It contains three main elements:
initiators, process and results. After seeking, several results might occur: 1) Information
that meets the needs might be found (seeker is satisfied and the seeking process comes to
an end); 2) no relevant information at all is found (unsatisfied, gives up, lingers or refers
to new sources); 3) has a better understanding of the nature of the issue (begins new
seeking process based on a new understanding of the issue). Based on different seeking
results, the whole process either comes to an end or loops back to the beginning (see

Figure 2.1) (Case, 2002; Dervin & Nilan, 1986; Johnson, 1997; Krikelas, 1983; Kuhlthau,
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2004; Leckie, 1996; Niedzwiedzka, 2003; Taylor, 1968 &1986; Wilson, 1981, 1982,
1997 & 1999; Foster, 2004). In this study, information seeking behavior is a purposive
seeking for information as a consequence of a need to satisfy some goal (Wilson, 2000).
During this process, two decision points direct the information seeking behavior. One is
the decision to seek information or not, the other is the decision of which information
resource to select. This study focuses on the second decision point, which is the selection

of information resources and its influential factors.

e Environment
g LT Individual difference =
sl - \‘\\
a7 i
Answer questions » -
Reduce uncertainty Use
Solve problem e
Knowledge gap 4 »
%
~./ Information
| Satisfied
r
Identification Decision to Information
of infor i L seek selection
needs information and processing
- tion Seeking Process (.. Relavance
; Jud t
'I‘ W 1 Seek The cognitive (Thoughts) udgement)
| e The physical (Actions) A
: % The affective (Feelings)
| isfi v
Task R TR \ Information Unsatisfied
Goall T oSS st Resource
Purpose/ ] M R Selection Refer to
mamion> — — - —— ————————— ,' other
T sources
_(f Better
- { understand
topic and
start over
(Case, 2002; Dervin & Nilan, 1986; Johnson, 1997; Krikelas, 1983;
Kuhlthaw, 2004; Leckie, 1996; Nicdzwicdzka, 2003; Taylor, [968 &
1986; Wilson, 1981, 1982, 1907 & 1999)

Figure 2.1. General information seeking process
During a whole seeking process, many influential factors affect the direction,
progress, and results of information seeking, which include where to start, to whom to
talk, what information resources to select and use, what kind of information is relevant,

and so on. The sample of influential factors includes individual differences,
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social/environment variables, information resource characteristics, task characteristics,
and the like (See Figure 2.1). “A central component of information behavior is the notion
of interacting with an array of potential sources that might address one’s interests and
information needs.” (Case, 2006) Therefore, the influential factors affecting the whole
information seeking process will also influence the selection of information resources. In
this study, the factors of interest are behavior beliefs, normative beliefs, information
resource characteristics, library environment, and individual differences.

What Aspects of Information Seeking Behavior Have Been Studied?

Based on Wilson’s definition on human information behavior and information
seeking behavior (2000), information seeking is only part of the totality of information
behavior, which additionally includes serendipitous information encountering, giving,
sharing, and use of information (Case, 2006). The studies on information seeking include
the exploration of the information seeking process itself and have also been expanded and
intercrossed with the studies on information needs, information retrieval, and context of
information seeking.

Many researchers studied information seeking as a process (Bates, 1989;
Kuhlthau, 1991; Ellis, 1993; Leckie, Pettigrew, & Sylvain, 1996; Krikelas, 1983; Foster,
2004). They wanted to know what happens when a person seeks information, and
examined components of the process. Kuhlthau’s Information Searching Process (ISP)
model is a good example. The model illustrates six stages in high school/college students’
information seeking and the thoughts, feelings, and actions involved in those various
stages (Kuhlthau, 2004). Affective and emotional aspects in information seeking and use

are a popular topic in current information seeking studies.
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Studies on information retrieval focus on the interaction with information systems
of all kinds, including computer-based systems and interactions with a person. A holistic
conceptual framework on the collaboration of information seeking and information
retrieval is currently under development (Bates, 2002; Ingwersen, 2005).

So far, research into the context of human information behavior has received a lot
of attention in the field of library and information science. Although the importance of
understanding the role and functions of context to understand human information
behavior has been recognized, there have been no agreements about how to conceptualize
and measure context of information behavior. Based on various understandings of context,
there are studies about information seeking in work, study, research settings (Choo &
Auster, 1993; Detlor, 2003), everyday life information seeking (Savolainen, 1995),
information seeking in the context of a task (Bystrom, 2002; Vakkari, 1999), and
information seeking in various other contexts.

Among studies in information seeking, many information seeking models have
been developed. Because this study focuses on the selection and use of information
resources, the following literature review and discussions mainly focus on this topic.

Information Seeking Models Involving Information Resources and Resource Selection

Among many information seeking models, some of them touched upon the topic
of information resources and influential factors on the selection of resources (Krikelas,
1983; Leckie, 1996; Johnson, 1997; Wilson, 1997; Taylor, 1986 & 1991; Sonnenwald,
1999 & 2001). These models view information resources from different perspectives and

with common understandings.
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Figure 2.2. Krikelas’ Model (Krikelas, 1983)

Krikelas’ model (1983) (see Figure 2.2) described an information seeking process
that is occupation-oriented. In this model, he classified resources as internal and external
and he also explained when to use internal resources and when to use external resources.
“Source preference” in Krikelas’ model just presented the fact that people used preferred
information resources, but had nothing to do with the resource selection and its influential
factors. Krikelas also audaciously conceived that there might be a hierarchy of source
preferences in an individual’s mind to represent some basic concept of minimal effort.
This idea has been empirically verified by Sonnenwald (1999 & 2001), who suggested
that within a context and situation there is an “information horizon” in which we can act.
Information horizon (or more specially, information source horizon) is a subjective map

graphically representing the information resources users typically access and their
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preferences for these resources. Although both Krikelas and Sonnenwald did not address
the causal relationship of influential factors and resource preference, they provide us with
the idea that the resource preference is associated with some contextual factors, such as

tasks and purposes of seeking information, etc.
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Figure 2.3. Leckie’s Model (Leckie et al, 1996)

Leckie’s general information seeking model for professionals (Leckie, Pettigrew,
& Sylvain, 1996) (see Figure 2.3) took “sources of information” and “awareness of
information” as two factors that influence information seeking. “Sources of information”
in Leckie’s model indicates the format of information resources while “awareness of
information” indicates the perceptions and knowledge on the source, which include
familiarity and prior success with resource, trustworthiness, packaging, timeliness, cost,
quality, and accessibility. “Professionals use their own awareness of information sources
and content to make assessments about the relative importance of various variables, such

as timeliness versus cost, convenience versus quality, and so on.” (Leckie, Pettigrew, &
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Sylvain, 1996, p. 186) Actually, Leckie et al took resource characteristics and user’s

previous experience as two factors that directly affect professionals’ information seeking.
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Figure 2.4. Johnson’s Model (Johnson, 1997)

Utilities

Johnson’s model (Johnson, 1997) (see Figure 2.4) provided a causal relationship
between demographics, direct experience, personal knowledge, resource characteristics,
resource utility, and information seeking actions. “Information seeking actions” include
conscious choices among channels and sources, but also imply processes, feelings, and a
whole host of other behavioral and cognitive elements. Johnson pointed out that
demographics, direct experience, personal knowledge, and channel/resource
characteristics indirectly affect information seeking actions through directly affecting
“expectations regarding likely satisfactions to be obtained”, which is the utility of
channels/sources. This causal relationship is similar to, but not as comprehensive as what
the TRA presented.

Wilson’s information seeking model (Wilson, 1997 & 1999) (Figure 2.5)
emphasized the complex context of information seeking by borrowing theories from

other fields, including decision making, psychology, health communication, consumer
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research, and so on. In this model, he took “source characteristics” as one of the
intervening variables to affect the information seeker’s motivations to search for
information, and how and to what extent. One of the motivators is the balance of risk and
reward of using an information resource based on Risk/Reward Theory, which explains
why some sources of information are used more than others. Therefore, resource
characteristics are external variables which affect people’s decision on which resource to
use through affecting people’s perceptions of risk and reward of using an information
resource. From this point of view, the role of resource characteristics in the Wilson’s

model is as an external variable, just as it is in the TRA.
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Figure 2.5. Wilson’s Model (Wilson, 1999)

Wilson is not the first one to recognize the importance of context of information
seeking. In an earlier study in 1986, Taylor (1986, 1991) proposed his conceptual
framework Information Use Environments (IUE). He recognized that a user’s
environment or situation had a critical effect upon the nature of the information needed.

In Taylor’s statement, IUE was defined as “the set of those elements (a) that affect the
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flow of information messages into, within, and out of any definable entity or group of
clients; and (b) that determine the criteria by which the value of information messages
will be judged in those contexts.” (P. 25-26) The set of elements include characteristics of
a particular set of people, characteristics of the organization or setting, characteristics of
the problems, and characteristics of the solutions, i.e. anticipated information. From
Taylor’s definition, information use environment definitely affects people’s selection of
information contained in a documentary information resource through affecting their
formation of the criteria in judging the usefulness of the resource. In other words, IUE
will affect people’s perception on the value of information resources based on the criteria
judgment, which is similar to the idea in the TRA that the external variables (i.e., IUE)
affect people’s behavior through affecting people’s beliefs on the consequences of
performing the behavior. In his Value-Added Model, Taylor (1986, p. 50) provided six
criteria considered by users to choose information resources. These criteria are: ease of
use, noise reduction, quality, adaptability, time-savings, and cost-savings, which were
considered as sample of system characteristics usable for this study.

All the models and frameworks discussed above provide a picture that
information seeking researchers do recognize the effects of environmental and contextual
factors on information seeking and resource selection. They all took resource
characteristics as one of the environmental factors, which is external to the resource
selection behavior itself. However, some of them thought the resource characteristics
exert the direct influence on resource selection (Krikelas, 1983; Leckie, Pttigrew, &
Sylvain, 1996) while others addressed the effect of resource characteristics on

information seekers’ motivation, beliefs, and perceptions, which, in turn, directly
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influence the resource selection behavior (Wilson, 1997 & 1999; Johnson, 1997).
However, there has been no thorough investigation about resource selection behavior and
its influential factors either theoretically or empirically. This study aims to fill this gap by
providing a detailed examination on public health students’ selection of information

resources to finish an assignment.

Theoretical Framework
Theory of Reasoned Action (TRA) and Technology Acceptance Model (TAM)
Theory of Reasoned Action (TRA)

The Theory of Reasoned Action (TRA) (see Figure 2.6) proposed that an
individual’s behavior (e.g., use of one information resource over others) is determined by
his/her intention to perform the behavior, and this intention is influenced jointly by
his/her attitude toward performing the behavior as well as the perceived social influence
of people who are important to him/her (i.e. subjective norm), which, in turn, are
determined by his/her behavior beliefs about the consequences of performing that
behavior and normative beliefs that specific referents think he/she should or should not
perform that behavior. External variables encompass all variables not explicitly
represented in the model, which include demographic or personality characteristics, the
characteristics of the behavioral target, and other variables that can influence the
formation of the beliefs. The Fishbein model asserts that external variables influence
behavior intention only indirectly by influencing the individual’s beliefs (Ajzen &

Fishbein, 1980; Davis, 1986; Dillon & Morris, 1996).
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Figure 2.6. Theory of Reasoned Action (TRA) (Cited from Ajzen and Fishbein, 1980)
In the TRA, behavior intention (BI) has been defined as “an individual’s

subjective probability that he or she will perform a specified behavior. Attitude refers to
an individual’s evaluation of performing the behavior.” Subjective norm refers to “the
person’s perception that most people who are important to him think he should or should
not perform the behavior in question” (Fishbein & Ajzen, 1975, p. 302). Behavior beliefs
are defined as “the person’s subjective probability that performing the target behavior
will result in a set of salient consequences, including both good and bad ones.” The
evaluation of the consequences refers to “an implicit evaluative response” to the
consequences of performing the behavior (Fishbein & Ajzen, 1975, p. 29). Normative
beliefs are defined as “the perceived expectations of specific referent individuals or

groups.” (Fishbein & Ajzen, 1975, p. 302)
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The TRA was chosen as a theoretical framework for this study for the following
reasons.

1) Same assumptions

TRA was developed and based on the assumption that human beings are usually
rational and make systematic use of information made available to them. People consider
the implications of their actions before they decide to perform or not perform a given
behavior (Ajzen & Fishbein, 1980). This assumption is the same as the one in this study,
which is that a user’s selection decision is a rational process.

2) Behavior and actions

Based on Azjen & Fishbein (1980), a behavior can include a single action or a
behavior category. For example, using or not using a specific information resource is a
single action whereas a behavior category, such as dieting includes a set of single actions
(e.g., eat only two meals a day, take diet pills, drink low caloric beverages, etc.).
Combining these observable single actions to arrive at a single index is usually used to
measure such behavior categories.

However, regardless of whether it is a single action or a set of actions, we view
each action as a single action. The TRA takes a single action as a unit of analysis. Most
of the time, in our daily life, we face the situation in which we need to select an action
from a couple of alternatives to perform. For example, instead of observing whether or
not a person buys a new car, it is possible to record which alternatives he/she chooses,
such as Ford, Mazda, Toyota, Honda, or Chevrolet, etc. This multiple choice procedure
can be viewed as a set of single actions and each alternative action as a single action,

which can be explained with either performing it or not performing it (e. g., choosing
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Ford or not choosing Ford). But in contrast to the actions used to construct a behavioral
category, the alternative actions in the multiple choice alternatives are exclusive from
each other so that they can not be combined into a single index but must instead be
treated as separate behaviors. It is very easy to understand that if a person chooses a Ford
car, it is not possible for him/her to choose a car with another make when he/she only
buys one car at one time.

In this study, the behavior of selection and use of a primary information resource
falls into a multiple choice procedure. Each information resource is an alternative for the
action of selection and use. For each information resource, there is a decision for public
health students to choose it or not to choose it. When students choose one information
resource, he/she can not choose other information resources at the same time.

TRA also stated that any behavior should contain four elements: “the action, the
target at which the action is directed, the context in which it occurs, and the time at which
it is performed.” (Ajzen & Fishbein, 1980, p. 39). Take behavior of public health student
selection and use of their primary information resource for an assignment during the 2007
spring semester as an example. In this example, the primary information resource is the
behavior target; use is the action; finishing an assignment is the context; 2007 spring
semester is the time element. According to Ajzen & Fishbein (1980), all the constructs in
the TRA should correspond to each other on the measurements in terms of these four
behavior elements, called behavior criteria. In this sense, “Intention to use” means public
health student’s intention to use their primary information resource to finish an

assignment during the 2007 spring semester. ‘“Behavior beliefs” mean public health
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students’ beliefs about the consequences of using the primary resource to finish that
assignment during the 2007 spring semester.

3) Behavior intention and selection of information resource

Azjen & Fishbein (1980) stated that “all behavior involves a choice, be it a choice
between performing or not performing a given action or a choice among several
qualitatively or quantitatively different action alternatives” (Ajzen & Fishbein, 1980,
p-41). To use a person’s intention to predict his choice, we can present him with the
available alternatives and ask him which alternative he intends to perform. Davis(1986, p.
38) stated that “Intention reflects a decision that the person has made about whether to
perform a behavior or not, and as such gets formed through a process of mental
deliberation, conflict and commitment that may span a significant time period.”
Therefore, a person’s intention to perform a behavior can be used to indicate the concept
of choice of performing or not performing a behavior. In the case of this study, behavior
intention will be transferred to a more straightforward construct, which is information
resource selection.

Ajzen & Fishbein (1980) also emphasized that the preconditions of using
behavior intention to predict a behavior are that the measures of behavior intention
correspond to the behavioral criterion, and the intention has not changed prior to the
performance of the behavior. Public health student’s perceptions on information
resources have already been formed and stay stably in their minds. However, we do not
know if their intention to use an information resource will change when they actually use
that resource, which will be investigated in this study. Azjen and Fishbein (1980) and

many other empirical studies using the TRA and the TAM as a theoretical framework
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also provide measurement examples to measure behavior intention for the multiple
choice procedure, which will be discussed in detail in Chapter II1.

4) Attitude towards performing a behavior (A,.) and attitude towards behavior
target (A,)

There are many external variables that may affect human behavior. The TRA
shows that those external variables influence behavior indirectly through affecting an
individual’s beliefs. Among those external variables, it is worth taking a little time to
explain attitude towards performing a behavior (A,.) and attitude towards the behavior
target (A,).

It has typically been assumed that a person’s behavior towards a target is
determined by his attitude toward that target rather than the attitude towards performing
the behavior. For example, using or not using an information resource is attributed to a
user’s attitude towards that resource other than the user’s attitude toward using that
resource. Users’ attitude towards resources is perceptions on the information resources
while the users’ attitude toward using or not using a resource is actually the behavior
beliefs about the advantages and disadvantages of using that resource. They are related
but not the same concept. People’s attitude to an information resource may be different
from the attitude toward using that resource, which actually determines their intention to
use or not to use that resource. Quite a few previous studies investigated the effect of
attitude toward a resource (rather than attitude toward using a resource) on using or not
using that resource, which produced inconsistent findings due to the lack of

correspondence between the attitude construct and the behavior criteria. In the TRA, Ao
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is taken as an external variable, exerting influence on intention only through its effect on
beliefs about the behavior’s consequences (Agc).

Based on Ajzen & Fishbein’s idea, the public health students’ evaluation on an
information resource’s characteristics (print resources, electronic resources, and reference
service) would be able to represent their attitude and perceptions on an information
resource, which is classified as an external variable. The attitude and perceptions of an
information resource will affect public health students’ beliefs about the consequences of
using that information resource (behavior beliefs), which, in turn, determine their
selection decision.

Technology Acceptance Model (TAM)

Following Fishbein and Azjen’s beliefs-attitude-behavior intention-actual
behavior approach, Davis (1989) proposed the Technology Acceptance Model (TAM),
which aims to predict information system acceptance and diagnose design problems
before users experience the system or just after short interaction with the system. The
TAM is the most widely cited model in the Management Information System (MIS) field.
According to the TAM, user acceptance of any technology, measured by a person’s
intention to utilize an information system, is determined by two beliefs, namely,
perceived ease of use and perceived usefulness. Moreover, the TAM proposed that the
effects of external variables on usage intention are mediated by perceived ease of use and
perceived usefulness. In addition, perceived ease of use will also influence perceived
usefulness. The easier it is for a user to interact with a system, the more likely he or she
will find it useful and will intend to use it again. The causal relationships of the TAM’s

variables are depicted in Figure 2.7.
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Figure 2.7. Technology Acceptance Model (TAM)

The significant difference between the TRA and the TAM is that the TRA does
not specify the exact behavior beliefs, which are defined as perceived consequences of
performing a behavior, while the TAM specifies the TRA’s behavior belief construct
with two individual belief items, perceived usefulness and perceived ease of use.
Dissecting the belief structure “enables one to compare the relative influence of different
beliefs in determining attitude toward performing a behavior” (Davis, 1986, p. 27). In
addition, representing each belief separately provides greater diagnostic and explanatory
information regarding the effect of external variables on each belief than it would be
normally possible if beliefs were handled in aggregate as the Fishbein model does (Davis,
1986). Davis (1989a) analyzed the theoretical foundations of perceived usefulness and
perceived ease of use as determinants of user behavior and also tested the reliability and
validity of these two beliefs constructs. Behavior beliefs identification and measurement
development in the TAM was used to identify and develop the measurement of belief
items in this study.

In conclusion, the TRA and the TAM provides a useful framework to identify the
specific belief items of public health students as well as investigate the influential

importance of different beliefs on user information resource selection and how the
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external variables (e.g., individual differences, medical library environment, and
information resource characteristics) affect resource selection through affecting public
health student’s beliefs. Based on the TRA and the TAM, the findings from reviewed
literature, and the results of the focus groups, a model on information resource selection
and use (see Figure 2.8) was proposed and tested with the SEM and path analysis, which
will be discussed in detail in Chapter II1.

Cost-Benefit Model and the Principle of Least Effort (PLE)

The Cost-Benefit Model and the Principle of Least Effort (PLE) have been found
in studies about information resource selection as early as the 1960s to the present. Both
perspectives possess similar views as the TRA in terms of information resource selection
and use behavior.

The Cost-Benefit Model proposes that information seekers assess both costs and
benefits when they select and use information resources (Hardy, 1982). In other words, a
decision on selecting an information resource is actually a judgment process between
perceived “cost”, in terms of physical and intellectual effort or time expended, and
perceived “benefit”, the likelihood that the information obtained is the information
needed or wanted (Allen, 1977; Orr, 1970; Pinelli, et al, 1991b). Under this model, the
resource selection decision during information seeking is highly rational. Taylor (1986,
p-53) defines “value as an assessment of the anticipated consequences of an action.” The
consequences take the form of cost savings and improved operated performance (King &
Schrems, 1978, p. 21). If we take “action” as “making a choice of using an information
resource”, then users’ subjective estimates of anticipated consequences, which might

include cost savings, improved performance, or time consuming, etc., will determine
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whether they will use this resource. The perceived “cost” and perceived “benefit” of

using an information resource are the same concepts as the behavior belief constructs in
the TRA. Behavior beliefs are beliefs about the advantages and disadvantages of
performing a behavior, and are the beliefs about the consequences of an action. Therefore,
in this study, the “benefit” or “value” that users perceive after using an information
resource is the behavior belief regarding advantages of using that information resource.
The perceived “cost” or “effort” that users need to spend while using an information
resource is the behavior belief regarding disadvantages of using that information resource.
Davis (1989a) took the Cost-Benefit Model as the framework to identify two specific
beliefs to develop the TAM. They are perceived usefulness and perceived ease of use.
Therefore, the Cost-Benefit Model can also be used as a framework to guide the
identification of behavior belief variables in this study.

Zipf’s Principle of Least Effort states that each individual will adopt a course of
action that will involve the “probably least average rate of his work expenditure” (Zipf,
1949, p.6) (“least effort”). “Least effort” has been restated in library literature as Mooers’
Law: “An information retrieval system will tend not to be used whenever it is more
painful and troublesome for a customer to have information than for him not to have it”
(Mooers, 1990). These laws do not imply laziness or lack of interest, but instead applauds
the foresight of the individual for achieving the objective while saving time and energy.
In terms of information resource selection, PLE maintains that information seekers’
selection of information resources is based on minimizing effort or cost in obtaining
information, including physical and psychological effort and financial cost regardless of

the quality of the information they expect to obtain (Hardy, 1982; Orr, 1970). Effort that
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information seekers intend to minimize according to PLE echoes behavior beliefs on the
disadvantages of using an information resource in the TRA.

Zipf’s PLE is “the primary principle that governs our entire behavior of all sorts”
(Zipt, 1949) and has been applied at all levels of information seeking from selecting an
information resource to specific steps of query modification in a successive search in
countless studies (Bates, 2002; Buzikashvili, 2005). However, it is known as a conceptual
principle rather than an operational one and it lacks specificity and tends to reduce the
complexity of human behavior into one explanation that ignores the effects of context
and individual differences (Case, 2005). To elaborate on an operational model, we need
to specify this principle. In other words, we need to identify the user’s effort. In this study,
effort is defined as public health students’ behavior beliefs on disadvantages of using an

information resource, which is the same as the scope of perceived cost.

Description of Information Seeking Behavior of Public Health Students
Information Resources Used by Public Health Students

Previous studies on students’ information seeking behavior were mostly
descriptive and they reported that students usually used information resources for their
coursework and other academic activities. However, among students in different majors
in health sciences disciplines, few studies examined public health students’ information
seeking behavior. Therefore, information seeking behavior of health science students
with different majors, especially the programs at the graduate level, is reported together.

The studies found that the most frequently used information resources by health

science students are textbooks and course handouts, especially about disease diagnosis
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(Adedibu & Adio, 1997; Nweke, 1993; Pelzer & Leysen, 1988; Northup, et al, 1983;
DaRosa, et al, 1983; Cogdill & Moore, 1997). However, when students were faced with a
question related to treatment, they were more likely to perform searches in MEDLINE
rather than depending solely on medical textbooks (Cogdill & Moore, 1997). However,
with more and more information resources available electronically or online, a major
shift has also been made from using print resources to using computerized resources.
Pelzer, et al (1998) reported that although textbooks and handouts were still the first
choice for students, a significant increase in using computerized indexes and abstracts
rather than print indexes was found. The findings showed a dramatic shift from using
print indexes to computerized counterparts from 1987 to 1997, as well as an overall
increase in using indexes due to being able to access them electronically. In addition,
more than half of the students also reported they used the Web or the Internet to find
more current information, which was not possible in 1987 when the worldwide network
connection had not been developed. Tannery et al (2002) found third-year medical
students valued full-text articles most, followed by other websites and e-books. De
Groote, et al (2003) reported that 93% of medical faculty, residents and students prefer
searching on their own, rather than through a librarian, a technician, an assistant or a
student. Fifty-three percent searched MEDLINE at least once a week and 71% indicated
that they preferred to access journals online when possible. Peterson et al (2004) also
concluded that the majority of medical students preferred electronic sources as primary
resources, and especially electronic textbooks with rapid searching capabilities, such as
UpToDate and Harrison’s Online, as well as online databases such as MEDLINE, MD

Consult, and others with practical clinical information; although, they continued to
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recognize the important role of paper textbooks. Other resources used by health sciences
students also include reference collections, reviews, pamphlets, newsletters, and
conference proceedings (Adedibu & Adio, 1997).

Regarding uses of human resources, Pelzer et al (1998) found that all people
resources, including classmates, instructors, library staffs, and others, were sought last
while students are seeking information. Among them, library staff were the last resource
to seek (Pelzer, et al, 1998). The number of librarian-mediated searches performed in
libraries was found dramatically declining as most of end-users prefer searching
information on their own (De Groote et al, 2007; Curtis et al, 1997). Jenkins (2001)
investigated undergraduate students’ perceptions on reference services and reference
collections. She found that most students can identify reference librarians’ functions,
such as directing patrons to resources, answering research questions, directing patrons to
other areas, assisting with using resources, suggesting where to find a topic in reference,
etc. When asking reasons why students do not use reference services, more than half of
the students answered that no assistance was needed. Other reasons included no one was
at the reference desk; they were uncomfortable asking questions or uncertain how to ask
for help; they did not know the reference librarians were there for help; they did not know
if the reference librarian would take the time to help, etc.

Information Sources/Channels Used by Public Health Students

Boyce, et al (2004) reported that faculty, students and scientists access journal
articles through personal subscriptions, library subscriptions, preprints, archives,
colleagues, database searches, interlibrary loan, the author’s website, and browsing the

library shelves, etc. Another study concluded that third-year medical students access e-
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journals, e-books, online databases (MEDLINE), and online information through the
library’s website (Tannery et al, 2002). De Groote, et al (2003) found that medical faculty
accessed resources from their office more often than from libraries while medical
students are more likely to use libraries (De Groote, et al, 2003). Previous education,
practicing activities, life experience, observation, library orientation, tests, and dissection

practice were reported as information channels as well (Shershneva et al, 2005).

Factors Influencing Students Selection and Use of Information Resources

Based on the TRA and the reviewed literature, five categories of influential
factors have been classified. They are beliefs on advantages and disadvantages of using
information resources (behavior beliefs), normative beliefs on a specific referent’s
influence on using information resources, resource characteristics, individual differences
and, library environment (See Figure 2.8, p. 44) with several variables in each factor
category. In addition, some variables can be classified into more than one factor category,
such as the variable “time”. Therefore, the cluster of variables into these five factor
categories is relative and not at all absolute. This part of the literature review reports how
each factor category and factor variables influence users’ information resource selection
separately and in combination. Since just few articles introduced how influential factors
affect public health students’ information resource selection, studies about other user
group’s information resource selection and use are also included.

Behavior Beliefs and Resource Characteristics
As mentioned above, perceived “cost” is the belief about the disadvantages of

using an information resource while perceived “benefit” is the beliefs about the
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advantages of using an information resource. However, there has been a debate on the
rules on which information seekers use while selecting and using information resources
and channels. Do they consider both cost and benefit factors equally or put more weight
on one side over another? Do they intend to not maximize the benefit, but rather
minimize the cost, or take the reverse direction? Do they choose information resources
with easier access while sacrificing quality and sufficiency of the information received?
Some studies found that cost factor is the exclusive consideration while some found that
the benefit factor is only considered. Some scholars argued that both cost and benefit
factors are considered when information seekers use information resources. Although the
information seeking context somehow accounts for the inconsistent findings, the root
reason is the mix-up of the definition and measurement for perceived “cost”, perceived
“benefit”, and resource characteristics constructs in previous studies.

Based on the TRA, the TAM, the Cost-Benefit model, and the PLE, the present
study defines perceived cost and perceived benefit as behavior belief constructs while
resource characteristics are external variables. Perceived accessibility of using
information resources is equivalent to the perceived “cost” while perceived usefulness of
using information resources equals the perceived “benefit” construct. Resource
accessibility and quality are two aspects of resource characteristics. The following section
provides distinctions and relatedness of these concepts and is followed by how perceived
accessibility and perceived usefulness influence users’ selection of information resources.
Because most studies on public health students’ information seeking were descriptive
without systematically examining why they select one resource over others and what

factors influence their selection, a comprehensive report is provided below by
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synthesizing the findings of previous studies conducted with different user groups in
different settings. Besides public health students and faculty in education and clinical
settings, students and scholars in other majors in academic settings, scientists and
engineers in research and development (R&D) settings, executives in administration and
business settings, and professionals in other settings are also included.
Perceived Accessibility of Using Information Resources and Perceived Resource Accessibility
Associated with information resource characteristics, accessibility is a cost
variable that has been investigated most thus far. Due to the complicated connotation of
this concept, accessibility has been defined from different perspectives. Allen defined
accessibility as “the degree to which one can attain meaningful contact with the channel
without giving consideration to the reliability or quality of the information expected.”
(Allen, 1977, p. 182) It was also defined as the “expected level of effort required to use a
particular information source”, (Culnan, 1985, p. 302) or time and effort needed to
approach, contact or locate the source (Marton & Choo, 2002). Rosenberg (1967) used
ease of use interchangeably with ease of access. Gerstberger and Allen (1968), Allen
(1977), and Culnan (1983a) used the general word “accessibility” to indicate the concept.
The meaning of accessibility in their studies is “how easy it is to approach, obtain, or
contact the channel without giving consideration to the reliability of quality of the
information expected” (Allen, 1977, p.182), which is same as ease of use or ease of
access. Hardy (1982) used ease of use (how easily the channel can be used to access
information you want), timing saving ability (how much a channel can save you time by
providing you needed information), and promptness (how much time it takes to deliver

the information) to indicate the concept of accessibility. O’Reilly (1982, p. 762-763)
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measured resource accessibility with three questions of “time, expense, or difficulty in
obtaining information from the resources”, “how easy is it to get at the information”, and
“how difficult is it to get information from the resource”. Pinelli et al, (1991a & 1991b)
defined accessibility as ease of getting to an information source and ease of use as ease of
understanding, comprehending, or utilizing information sources. Auster and Choo (1993,
p. 196) used “time and effort needed to approach, contact, or locate an information
resource” and “how easy it is to get the desired information from that resource” to
indicate the concept. In the preliminary review of Fidel and Green’s study (2004), saving
time, saving mental efforts, convenience of use of format, and maximum physical
proximity were all described as accessibility.

From the various understandings for the concept of accessibility reported above, it
is evident to observe a mix-up of definition and measurement. For example, both
“perceived ease of use” and “promptness” were used to define and measure resource
accessibility. Although both measure users’ perceptions, the perceived targets are not
quite the same. “Promptness” is the user’s perception on a resource’s characteristic while
“Perceived ease of use” is the users’ perception on using this resource. One target is the
information resource itself (behavior target) and the other target is using the resource
(behavior). Perceived prompt system response (perceived resource characteristics) makes
users perceive the system to be easy to use (behavior belief). Therefore, these two
measures echo the differentiations and relations made by Fishbein and Azjen in the TRA
between attitude toward performing a behavior (A,.) and attitude toward the behavior
target (A,). The situation of using different types of perceptions to measure the same

concept of accessibility in previous studies resulted in inconsistent findings about the
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effect that accessibility had on information resource selection. Therefore, it is necessary
to differentiate two different kinds of perceptions: perceptions on using an information
resource (behavior beliefs) and perceptions on the resource itself (perceived resource
characteristics).

In order to clarify the distinctions and relationships between these two types of
perceptions, answers for the following two questions are needed: 1) What is the
borderline between perceived accessibility for using an information resource and
perceived resource accessibility? 2) What does information resource accessibility really
mean and how is it related to information access? Does it mean we just physically
“touch” or connect to an information resource, or, does it also mean we obtain the needed
information easily from an information resource? Does it include ease of understanding
what is presented on a page/screen of print/electronic resources?

Many scholars in information science have noticed the multidimensional nature of
accessibility. They proposed that accessibility has three dimensions: physical effort,
cognitive/intellectual/mental effort, and psychological/emotional effort (Culnan, 1985;
Curley, Connelly, & Rich, 1990; Connelly, et al., 1990; Choo, Detlor, & Turnbull, 2000;
Savolainen & Kari, 2004; Fidel & Green, 2004). Curley, Connelly & Rich (1990) defined
three aspects of accessibility from the system’s perspective. Physical accessibility relates
to the proximity of the resource with respect to potential users, functional accessibility
refers to the ease with which information can be obtained (searched) from a resource
once it is at hand, and intellectual accessibility means the ease with which the knowledge
is understood once the desired knowledge is located. Choo, Detlor, & Turnbull (2000)

used physical, cognitive and psychological efforts required to contact a resource and time
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required to extract information from the resource to interpret the concept of accessibility.
Fidel & Green (2004) used physical, intellectual and psychological efforts to categorize
multiple dimensions of accessibility from the system’s perspective as well. What are
physical, intellectual and psychological efforts and how can these efforts get involved in
information access? Take an information retrieval system as an example.

If a user wants to use an information retrieval (IR) system to find information, the
first step is that he/she physically gets to either the print or electronic version of the
system (physical effort), and needs the system to be available and usable. The second step
is that he/she uses any retrieval tools (i.e. index) or methods provided by the system to
find relevant information (intellectual effort). In order to do that, the system needs to
possess reasonable structure, flexible navigation, an easy-to-use search interface, good
index files, effective search algorithm, an easy-to-learn “help” feature, and other features
to help users with retrieving relevant records from the system. The third step is that the
user reads, evaluates and interprets obtained information to determine if the information
meets his/her information needs. Identifying and selecting useful information from the
retrieved records is a to-do task after the information retrieval task is done. But in order
to provide convenience for users, the system should represent information with neat
organization and clarity. If the user goes through all three steps very smoothly, he/she
will feel very comfortable with using the system (emotional effort), which produces a
positive feedback loop of using this system again. Thus, if we define information access
as identifying useful information, users need to go through all three steps and experience
the three types of effort in the process. The less effort users perceive to take while using

an IR system, the easier users would perceive it is to access the system, and the easier it is
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for users to access information. However, in order for users to perceive less effort during
accessing an IR system, the system must possess accessibility with physical availability
and usability, searchability, information representability, and other characteristics that
can bring users ready-to-identify/select information. Therefore, accessing information is
the outcome of accessing IR systems. Based on the above statement, it is concluded that
IR system accessibility can be interpreted from both users’ perceptions of using an IR
system and users’ perceptions on the IR system itself. Users’ perception about
accessibility of using an IR system (perceived accessibility of using a resource) is
represented by three types of perceived effort: physical effort, cognitive effort, and
psychological effort. These perceived efforts are formed and shaped through evaluating
the IR system’s accessibility (perceived resource accessibility). Figure 2.9 illustrates the
relationship between the steps users go through, and the corresponding system

characteristics and the perceived effort in each step.

Physically touch the

Search out the relevant
_ | records from the

Identify and select the

Read tha content to

| understand the content

Users resources in either print = ot ; #= information needed from o §
oF mleironiie resources in either print T from the retrieved
or electronic records
| 1‘ |
| ' |
| ¥ |
I Reasonable architecture and ¥
£ structure, flexible navigation, Easy-to-understand
Resources ease-io-use and ease-to-learn information

Available and Usable

A J

search interface, good index files,

effective search algorithm, and representation with

Charateristics

ease to leam “help” feature, and clarity

1 any other features F
I

| ¥ |
| | |
I

! ! '

Perceived Physical effort Intellectual effort Intellectual effort
Efforts Psychological effort Psychological effort Psychological effort

Figure 2.9. User’s access of information and the accessibility of IR systems
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Human information resources possess their distinct characteristics. The criteria for
assessing abilities possessed by a human information resource to bring users with ready-
to-use information are different from documentary information resources in both print
and electronic format. Take the reference librarian as an example. The reference
librarian’s responsibility includes identifying resources and/or providing relevant
information for users. Therefore, reference librarians’ professional behavior and
professional expertise to reduce information seekers’ time and effort required for seeking
information significantly affects users’ access of knowledge. Thus, users’ perception
about the reference librarians’ professional behavior and expertise would affect their
perceived accessibility of using a reference librarian (Curley, Connelly, & Rich, 1990;
Culnan, 1985; Fidel & Green, 2004). During the reference service process, a reference
interview is the key when reference librarians play a leading role in the process. Radford
(1998) investigated the role of nonverbal communication in the students’ interaction with
a reference librarian and found that initiation, availability, proximity, familiarity and
gender play roles in students’ selection of reference services. Eckwright et al (1998) also
found that appropriate behavior of reference librarians alleviated anxiety and allowed for
a positive library experience. Reference and User Services Association (RUSA) (2004)
publicized the revised RUSA Guidelines for Behavioral Performance of Reference and
Information Service Provider, which can be used as assessment criteria to measure
reference librarians’ professional behavior. The criteria include being approachable,
showing interest, listening/inquiring, searching, and follow-up. Availability (physical
effort) and making users comfortable (emotional effort) will be assured if a reference

librarian follows the guidelines to provide reference services. While RUSA’s guideline
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directs reference librarians to reduce a user’s physical and emotional effort, the reference

librarian’s professional expertise on the question negotiation level (Taylor, 1968), the

ability of providing accurate answers quickly, and effective literature search instructions

will effectively reduce users’ time and intellectual effort spent on finding information,

which affects users’ perceptions on using reference services (see Figure 2.10). Therefore,

users’ perceptions about the reference librarians’ professional behavior and professional

expertise (perceived resource accessibility) form and shape the users’ perceptions of

using reference services (perceived accessibility of using resources).
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Figure 2.10. User’s access of information and the accessibility of reference librarians

In conclusion, accessibility is a multidimensional concept and can be interpreted

with two aspects of a user’s perceptions: perceived accessibility of using information

resources as a behavior belief and perceptions on resource accessibility as a resource

characteristic belief. In the present study, the concept of perceived accessibility of using

an information resource breaks down to three types of perceived efforts: physical,

intellectual and psychological efforts. These efforts are the concepts stated in the Zipf’s

PLE and cost variables in the Cost-Benefit Model. Resource accessibility, one aspect of
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resource characteristics, is indicated as physical availability and usability, searchability,
information representability, and other system functionality types of characteristics that
can bring users ready-to-identify/select information. Based on the TRA, perceived
physical effort, perceived intellectual effort, and perceived psychological effort are three
behavior beliefs while resource accessibility is one aspect of the resource characteristics,
which is an external variable.
Perceived Usefulness of Using Information Resources and Perceived Resource Quality
As mentioned before, the Zipf’s Principle of Least Effort (PLE) chooses the
solution that minimizes the effort from among a set of solutions giving the same profit.
The efforts in Zipf’s PLE can be understood as cost or effort that needs to be consumed
during the search for information. However, as Hertzum (2002, p. 15) stated: “By
attributing engineers’ choice of close-by information success solely to cost, the least-
effort principle wrongly neglects the importance of trust. This bias towards cost has been
carried over into numerous systems development efforts.” This statement indicates that
benefits obtained by information seekers during information seeking should also be
considered. In this sense, the cost-benefit paradigm from behavioral theory suggests that
a resource selection decision is actually a judgment process between perceived “cost”, in
terms of physical and intellectual efforts or time expended, and perceived “benefit”, the
likelihood that the information obtained is useful (Allen, 1977; Orr, 1970, Pinelli, et al,
1991b). Therefore, the judgment that is made during the decision-making process is a
comparison of alternatives based on the perceived cost and benefit of each alternative,
which produces the decision result. Benefits can take many forms, such as profitability,

access to useful information, or more broadly, public good externalities and ancillary
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social value (McCreadie & Rice, 1999a & 1999b). In terms of information resource
selection and use, the final goal is to be able to efficiently find useful and reliable
information that can meet an information seeker’s information needs. Therefore, the
concept of “benefit” equals one of the behavior belief constructs in this study, which is
“perceived usefulness” of using a resource. “Perceived usefulness” in this study indicates
the advantages of using an information resource. However, how is this perception
associated with the resource quality, another aspect of resource characteristics?

As is the concept of resource accessibility, resource quality also has many faces.
Information resources are composed of three components: information contained in the
resources, organization and retrieval of the information contained, and representation of
the information contained. Among them, information organization, effective information
retrieval, clear layout, and easy-to-understand information representation of an
information resource indicate resource accessibility characteristics. Effective resource
accessibility aids users to easily find information and reduces the cost of their seeking
information. Resource quality in this study means the quality of the information
contained in the resource (print and electronic) or transferred from human resources to
users (human). Therefore, resource quality and information quality in this study are
interchangeable.

From the resource components point of view, information content, information
format, and accurate information representation are main focuses to assess resource
quality as suggested by Rieh and Belkin (1998). Rosenberg (1967) used amount of
information expected to embody the concept of resource quality. Allen (1977) believed

that the value of a given information channel represents its quality. Gerstberger and Allen
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(1968) thought technical quality or reliability of the information obtainable from a
channel was the channel payoff or value. Hardy (1982) defined quality as relevancy (how
much useful information the channel provides) and selectivity (How precise the channel
is in weeding out exactly the information you want). Curley, Connelly, & Rich (1990)
and Connelly et al (1990) suggested the concept of quality with extensiveness, relevance,
credibility, and clinical applicability. The more extensive, relevant, credible and
applicable information a resource contains, the better the quality of that resource and the
more value the resource holds. In addition, trust in resources, reliability, objectivity,
currency of content, accuracy, comprehensiveness, and breath, depth and scope of
information have been used in many empirical studies as criteria to evaluate the quality of
information resources (Pelzer & Leysen, 1988; De Groote, et al, 2003; Boyce, et al, 2004;
Peterson et al, 2004; Zach, 2005). Furthermore, the format of information in information
resources is also included for assessing the quality of a resource. For example, electronic
resources with Portable Document Format (PDF) full text articles provide clearer copies
with graphics, tables and charts than a photocopy of print counterparts (De Groote, et al,
2003). In terms of human as information resource, quality is related to the quality of
information human resources provide.

From the assessment criteria point of view, Moenaert et al (1992) studied the
communication between marketing and R&D personnel in 80 planning or development
projects and found that credibility and relevance are the most important determinants of
perceived utility of information resources among four factors of credibility, relevance,
novelty, and comprehensibility. Marton & Choo (2002) took relevance and credibility as

two dimensions of resource quality. An information resource with accurate, current,
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relevant, reliable, and applicable information is surely a high quality information resource.
In addition, an information resource presenting its content in a different format from its
counterparts and assuring accuracy, currency, relevancy, reliability, and applicability of
the content is a resource with a high quality level. In this study, relevance and credibility
are used as two dimensions of information resource quality.

In 1982, O’Reilly (1982) determined that relevance is a main dimension of
perceived resource quality. Hardy (1982) defined relevance as how much useful
information the channel provides; Curley, Connelly, & Rich (1990) defined it as when
one or more of a resource's domains of coverage has a close logical relationship to the
problem under consideration. Consistency of the information with the user's prior beliefs
or knowledge was another understanding about relevance (Liu, 2004; Fidel & Green,
2004). From user’s perspective, all definitions can be summarized as the relevance,
usefulness or utility of information objects in relation to the fulfillment of goals, interests,
work tasks, or problematic situations intrinsic to the user (Schamber, Eisenberg & Nilan,
1990; Saracevic, 1996; Borlund, 2003). Relevance from the user’s perspective has a high
correlation with content that information resources contain. Vakkari & Hakala (2000)
used Barry’s 26 relevant criteria (1994) that were categorized in 5 groups to study how
relevance criteria changed with the development of the information needs and found that
the criterion of topicality of information content accounted for more than 40% in each
stage of information seeking among 26 criteria. Maglaughlin and Sonnenwald (2002) also
found that relevance was the most frequently mentioned criterion. Therefore, relevance

will be one dimension of resource quality and can be measured with usefulness, meeting
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information needs, and other measurements based on the developed criteria (Barry, 1994;
Schamber, 1994; Barry & Schamber, 1998).

Even though information is relevant, it does not mean it will be used eventually.
Is it accurate, current, and reliable? In other words, is the information credible?
Credibility is a complex concept. Taylor (1986, p. 64) stated that the system or source is
“consistent in maintaining its accepted level of accuracy, of currency, of
comprehensiveness, and it can be relied upon to do so in the future.” According to Rieh
(2002), credibility is almost inseparable and closely related to trustfulness, reliability,
accuracy, authority, and quality. Operationally, credibility is also referred to as the extent
to which users perceive information as being truthful, unbiased, accurate, reputable,
competent, and current (Liu, 2004). Tseng & Fogg (1999) identified four types of
credibility. They were presumed credibility (i.e., information hosted in a well-respected
website or database), reputed credibility (i.e., the author’s affiliation with a prestigious
institution), surface credibility (i.e., layout of electronic articles), and experienced
credibility (i.e., publication of the same document in a printed journal). Based on these
four types of credibility, Liu (2004) added another two, which were verifiable credibility
(i.e., documents that include references) and cost-effect credibility (i.e., subscription fee
implies information is more credible). Therefore, resource credibility can be assessed
through the following aspects: information content (trustworthiness, accuracy, and
currency), authorship (author’s affiliation), the resource’s layout and structure (includes
references, has no typos, and has links that are workable, etc.), and resource linkage (also

published in a printed journal, etc.).
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In conclusion, resource quality in this study is defined as a two-dimensional
concept, which includes relevance and credibility. The more relevant and credible the
information contained in an information resource or transferred from an information
resource is, the more likely users can find useful information from that resource, and the
more useful users would perceive the resource to be. Therefore, perceived usefulness is
the user’s perception on using an information resource, which contains perceived relevant
and credible information. Perceived usefulness of using an information resource is
formed by evaluating relevance and credibility of information contained in the resource
or transferred from the resource to users.

In this study, perceived usefulness, perceived physical effort, perceived
intellectual effort, and perceived psychological effort are four identified behavior belief
constructs and the first three are included in the proposed model. Resource characteristics,
one of the external variables in the proposed model, are composed of two aspects:
resource accessibility (resource functionality type of characteristics) and resource quality
(resource content type of characteristics). Users’ perceptions on resource characteristics
(behavior target beliefs) form a user’s perceptions on using information resources
(behavior beliefs).

Influences of Perceived Accessibility and Resource Accessibility on Information Resource
Selection and Use

Researchers in previous studies did not differentiate perceived accessibility of
using an information resource and perceived resource accessibility. Furthermore,
researchers connected these two types of perceptions directly to information resource

uses and tried to find how they affect uses of information resources. In light of this
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situation, the influence of perceived accessibility of using information resources and
perceived resource accessibility on selection and use of information resources were
reported together in the following section.

In education settings, information resources were used mainly in university
libraries, including health sciences libraries. Online information retrieval systems (e.g.,
online catalogs, online databases, electronic journals, and electronic books, etc.) and
reference services are used frequently among all library resources and services. Many
previous studies just listed reasons or factors affecting using or not using an information
resource rather than investigating how those factors impact resource use behavior.
Chrzastowski (1995) investigated uses of library workstations, including a local online
catalog and online journal indexes, and their effects on the changing nature of library
research. The study found that students’ behavior followed the PLE and the Mooers’ Law
regardless of quality or appropriateness of the workstations/retrieval systems.
Workstations were used due to ease, availability, and circumstance. De Groote et al.
(2003) found that convenience and full-text availability played major roles in selecting
online resources. Medical faculty, residents, and students prefer using online resources,
especially databases with full text and online journal collections that are linked through
bibliographic databases. Twenty-four hour access, access to e-journals from any location,
effective integrated information systems, easy navigation, and other advantages of online
resources were also listed to address the important role of resource accessibility played in
information resource selection and use behavior. Boyce et al (2004) also concluded that
faculty and students took ease of use, including physical and intellectual effort required,

as one of the most important factors in selecting electronic journals over other resources.
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Radford (1998) observed 155 students who interacted with 34 librarians at the reference
desk and interviewed those students as to why they approached a particular librarian over
another, or why they avoided the encounter altogether. The study found that initiation
(librarian initiates the encounter through multiple signals that include eye contact, body
orientation, movement toward the user, and/or verbal enforcement), availability (same as
initiation except with verbal enforcement), proximity (physical distance), familiarity (a
previous encounter with the librarian), and gender significantly affected students using
reference services. The more a librarian initiates an encounter, the closer a librarian is to
a student’s location, the more familiar students are with a librarian, the more possible it is
that students would approach that librarian. Jenkins (2001) found “no one at the reference
desk” particularly affects students’ using reference services. Barnett, Cmor, and Morgan
(2000) surveyed 1500 faculty, staff, and students on the health sciences campus at
Memorial University of Newfoundland about the uses of librarian-mediated computer
search services. The study found that a librarian’s expertise and time saving were the
main reasons for using the service while “preferring to do searches on their own” and
“not being aware of the service” were two main reasons for not using the service.

There are also many studies investigating resource selection and uses by scientists,
engineers, administrators, and health professionals. Prior research in organization
communication reported how perceived resource accessibility affects selection of an
information resource. For example, in a research and development setting, Rosenberg
(1967), Gerstberger & Allen (1968), and Allen (1977) found that perceived resource
accessibility exclusively determines the selection and use of information channels by

engineers rather than the expected quality or amount of information. Engineers attempted
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to minimize effort in terms of work required to gain access to an information channel.
They appeared to be governed or influenced by a principle closely related to Zipf’s law.
While Zipf’s law emphasizes the least average rate of probable work, Gersteberger &
Allen (1968) and Allen (1977) found that engineers did not consider future effort into
account in making their decision on selecting channels. Instead, they behaved according
to a simplified version of Zipf’s law in which they took only their immediate predictable
effort into account and minimized that parameter in making their decision. Simply
speaking, they did not consider what other resources they may still need to use to find
desired information when they made a decision to use a certain information resource.
Similarly, O’ Reilly (1982) found source accessibility independent of perceived quality,
task, and individual variables, was significantly associated with the frequency of source
use by caseworkers in a county welfare agency.

In the field of MIS and administration settings, accessibility is often viewed as a
delivery system issue which is related to the success of a computer-based information
system. In order for a system to be used, system accessibility has at least the same
importance as the ability of providing timely, accurate, and relevant information.
Empirical studies supported that use of a single information system was positively related
to its perceived resource accessibility (Lucas, 1978; Maish, 1979; Swanson, 1982).

Similarly, in a clinical practice setting, Curley, et al found cost variables-
availability, searchability, and clinical applicability had significant association with
reported frequency of use of nine knowledge resources while neither of the two benefit-
associated variables —extensiveness and credibility-were related to reported resource use

(Curley, Connelly, & Rich, 1990; Connelly, et al, 1990). Ely, Levy, and Hartz (1999)
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claimed that physicians valued rapid access and understandability more than quality or
currency of information, and they were more likely to get this information from their
personal subscriptions.

Savolainen and Kari (2004) used Sonnenwald’s Information Horizon as a
theoretical framework to investigate the ways in which information resources and
channels are valued and prioritized in the context of everyday life information seeking.
They interviewed 18 self-developers and especially examined the effect that their
perceived source accessibility and perceived source quality had on one’s judgment of
information resource selection. The study found human sources: friends, colleagues,
experts, and others were the first source preference that was positioned closest to the
information seekers (Zone 1); followed by print media: books, literature, magazines,
dictionaries, and others placed in Zone 2; and networked sources: the Internet, computer,
WWW, E-email, others positioned in Zone 3 (the least preferred resources). More
interestingly, the study found that people placed more weight on perceived accessibility
than perceived quality for those sources positioned in Zone 1, equal weight on two
factors for those sources in Zone 2, while rating perceived quality more than perceived
accessibility for those sources in Zone 3, which also easily interpret why networked
sources were positioned in Zone 1 but not Zone 3. Thus, perceived accessibility and
perceived quality were weighted differently on different types of information resources
for different user groups.

In summary, most of the previous studies found that users’ perceptions on
resource accessibility (behavior target) rather than their perceptions on using a resource

(behavior beliefs) had a direct influence on using information resources. In other words,
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using an information resource was because users perceived resource accessibility
positively but not because using an easy-access resource saved their physical and
intellectual effort. None of the previous studies cited here follow any theories to conclude
this causal effect. No theory base and different understandings and measurements for
accessibility led to inconsistent findings. It seems plausible that resources with high
accessibility cause users to spend less effort in using resources and it may be the case in
the information seeking process. However, no systematic investigation has been done to
support this self-evident proposition. The present study, based on the TRA and the TAM,
hypothesizes that perceived physical effort and perceived intellectual effort have a direct
effect on information resource selection while the influences of resource accessibility on
information resource selection are mediated through affecting perceived physical effort
and perceived intellectual effort.
The Influence of Perceived Usefulness and Resource Quality on Information Resource
Selection and Use

As with accessibility, previous studies did not differentiate perceived usefulness
and resource quality and used “quality” to indicate two types of perceptions: perceptions
of using a resource (perceived usefulness) and perceptions on a resource itself (resource
quality). Therefore, the influences of perceived usefulness and perceived resource quality
on information resource selection were reported together in the following paragraphs.

Orr (1970) first questioned the findings that information seekers only consider the
cost variables associated with information resource characteristics for their selection
decision of using an information resource. Because perceived benefits were equal for all

channel types and information seekers just need “good enough” information, these
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undemanding needs can be satisfied by any of those resources being investigated. Under
this circumstance, perceived cost (accessibility) will be the only considered factor as
information seekers pursue minimizing the cost (effort) of obtaining information. This
behavior complies with the assumption of the PLE, which is that users choose the
solution that minimizes the efforts from among a set of solutions giving the same profit.
Therefore, each individual adopts a course of action that will minimize the involved cost
to achieve his goal. In this sense, effort conceptually equals cost. However, would
information seekers only want to find “good enough” information in any situation? If
they also want to find the best information to meet their information needs, would they
also take perceived benefits into consideration when selecting and using an information
resource?

Orr (1970) addressed that selection of information channels depends upon the
scientist’s “subjective estimate, or perception of the relative likelihood of success in
acquiring the desired information from these two alternatives within an acceptable time,
and on their perception of the relative ‘cost’ of these alternatives” (p.146). He stated that
quality of information was the most important consideration in selecting an information
product, service, or source. Although his proposition has not been subjected to empirical
verification, the following evidence supports Orr’s position.

Hardy (1982) proposed that information seekers place different weights on the
costs and benefits of an information source. He found that scientists and engineers do
evaluate information resources on the basis of speed (cost) and content (benefits), not
cost alone. The speed factor included the variables of ease of use, time-saving ability, and

promptness while content factor contained concepts of relevance and selectivity.
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Information seekers do not seek to minimize cost. Instead, they just weight cost as being
the most important criterion in selecting an information resource. Kaufman (as cited in
Pinelli, et al, 1991b) reported that engineers identified technical quality/reliability,
followed by relevance, accessibility, familiarity /experience, comprehensiveness, ease of
use, and expense as the criteria for selecting the most useful information source. However,
accessibility appears to be the most frequently used factor in selecting an information
source even if that source proved to be the least useful. Among six factors that affect
engineers’ choices of information resources, Chakrabarti, Feineman, and Fuentevilla
(1983) found that utility of resources has been considered along with accessibility, ease
of use, and cost factors for resource selection although accessibility and ease of use had
the stronger impact on frequency of use. Pinelli, et al (1991b) investigated the extent to
which the seven selected sociometric variables influence the use of conference papers,
journal articles, in-house technical reports, and U.S. government technical reports by U.S.
aerospace engineers and scientists. He found that accessibility was not the single most
important determinant to the use of those four information resources, but relevance,
accessibility, and technical quality were all important variables varying in influential
importance depending on a specific product and the setting in which study subjects work.
Similarly, Marton & Choo (2002) also found there was a strong relationship between
perceived source quality and source usage by women information technology (IT)
professionals in their day-to-day activities. Hertzum (2002) found that assessment and
choice of people sources was dominated by quality-related factors whereas quality-
related factors (e.g., technical quality, up-to-dateness, and representability) and cost-

related factors (e.g., accessibility, ease of use, and cost to use) were both considered for
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using document sources. These findings run contrary to earlier user studies, which
concluded that perceived resource accessibility was the overwhelming factor in resource
selection.

Swanson (1987) investigated the use of ten management reports by 186 users in
four organizations and found that attributed information quality largely determines an
individual’s attitude or disposition towards a channel, which subsequently influences the
use of that channel. Auster & Choo (1993) found that between environmental uncertainty,
source accessibility, and source quality, source quality is the most important factor in
explaining source use in environmental scanning by CEOs in two industries. Zach (2005)
found that art administrators took trust in source, credibility, reliability, and objectivity as
important criteria for their resource selection while ease of access could be a
consideration, but only in combination with a belief in the authority of the source.

Shershneva et al (2005) interviewed 17 medical students and 28 residents about
use of learning resources and found that their first time use of a new learning resource
was crucial in deciding whether to use that resource again. A third year medical student’s
statement is a good example, “I generally don’t go back to anything that I didn’t think
was a help... the first time.” Current usefulness had significant correlation with
likelihood to use it in the future (Peterson et al, 2004). Kerin, et al. (2004) found engineer
students seem to have a preference for resources and channels that require the least effort
by considering the resource’s accessibility, speed and ease of use, including accessible
language. In the meantime, they also worry about the reliability of the information and
use key library resources, such as books, technical handbooks and journals, to validate

the information they found from the Internet. Dee & Stanley (2005) found that nursing
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students and clinical nurses use human and print resources more than electronic resources.
The reason for this preference is because human and print resources were easy to use and
can provide immediate access to trusted resources of health information. Boyce et al
(2004) found that although faculty and students took ease of use, including physical and
intellectual effort required, as one of the most important factors in selecting electronic
journals rather than other resources, when two resources are equally accessible, the
“trusted” resource, the referred journal will be selected over the un-referred journal.

Reliability of information obtained from the Internet has been considered as the
more important criterion to assess it as an information resource. With easy access,
currency, and a broad repertoire of information provided by the Internet, most wants to
find information with high quality. With the Internet, information quality beats
accessibility as a primary consideration factor. Kerins, Madden, & Fulton (2004) found
engineer students who considered the Internet as the best information source for their
project also listed it as the worst source. Information reliability, disorganization and
overload were three of the biggest concerns about information found from the Internet.
Engineer students even used traditional resources to validate the information they located
on the Internet.

Based on the studies reported above, resource quality had a direct impact on
information resource selection and use while the influence of perceived usefulness of a
resource on the resource selection and use had not been investigated much. In different
settings, contexts, and situations, users weigh resource accessibility and quality
differently in selection of resources. However, using perceptions on resources (resource

characteristics) rather than perceptions about using resources (behavior beliefs) to predict
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uses of resources produced inconsistent findings in previous studies. Therefore, based on

the TRA and the TAM, the present study hypothesizes that perceived usefulness,

perceived physical effort, and perceived intellectual effort (three behavior belief variables)

have direct effects on the information resource selection. Influences of perceived resource

characteristics (resource quality and resource accessibility) on resource selection are

mediated through behavior beliefs’ influences on the selection of using resources.
Referents Influences and Normative Beliefs

Based on the TRA, besides the influence of behavior beliefs, behavior intention is
also affected by normative beliefs, which are the beliefs that specific referents think the
user should or should not perform a behavior. In the academic environment, students’
decision on using or not using an information resource to finish assignments may be
influenced by instructors, experts in the fields, fellow students, medical librarians, and the
like. The reviewed literature provides empirical evidence about the effects instructors and
medical librarians had on students’ use of information resources.

For students, instructor’s expectations, recommendations, or requirement of using
an information resource influence students’ selection and use of a resource. In the study
conducted by Kerins and colleagues (2004 ), they found law students appeared to be
strongly influenced by their lectures, which shaped the students’ impressions of how
information seeking and research should be approached. Similarly, engineer students
were encouraged by their lecturers to consult engineers and specialists in the field.
Reznich & Werner (2004) studied the effect of facilitators’ encouragement of using
online resources on public health students’ actual use of those resources. The study found

a statistically significant difference in students’ use of online information resources given

70



their perceptions about the facilitators’ encouragement of using resources (P<0.0001).
Dee & Stanley (2005) examined the information seeking behavior of nursing students and
clinical nurses and found that nursing students used electronic resources more than
clinical nurses because nursing students were assigned papers and projects for class that
required them to use electronic databases.

Librarians play an important role in education. They not only facilitate and
cooperate with degree programs in their main organization, but also provide bibliographic
instructions to strengthen the student’s skills of using all kinds of information resources
and services. Many studies in library and information science investigated the effects of
bibliographic instruction on student’s searching skills and information resource usage. In
her comparative study on changes of veterinary students’ information seeking behavior
over 10 years, Pelzer (Pelzer & Leysen, 1988; Pelzer, et al, 1998) reported that no
differences were found between students with formal non-course related instruction and
those without in their approaches to seeking information or to library use. However, one
exception was that sophomore students who had library instruction for a specific course
in which they were required to write a topical paper indicated significantly greater use of
library materials for course work (P<0.01). The same finding from the study conducted
by MacNeil and colleagues (1985) demonstrated that a computer literacy course taken by
sophomore veterinary students increased computer search requests, with some students
subsequently performing their own searches. Minchow (1996) investigated the effects of
bibliographic instruction on second-year public health students’ searching skills, changes
in using library resources, and the order of resources that were consulted. The study

found students’ specific searching techniques, such as using controlled vocabulary,
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searching with limits features; Boolean logic, quality filtering, etc., were significantly
improved after the class. There was also a clear indication of an increase in using online
catalogs, online databases, interlibrary loan and other electronic resources and services.
The priority of students’ using resources was also given to indexes, abstracts, and e-
journals under the influence of bibliographic instruction. Based on the aforementioned
findings, instructors, fellow students (e.g., classmates), and reference librarians are three
referent groups of interest and their influence on public health students’ using or not
using an information resource was investigated in this study.
Effects of External Variables

Although inconsistent measures for accessibility and quality in previous studies
caused inconsistent findings about their influence on information resources and channel
selection and use, previous studies also raise a question: Why have different user groups
viewed accessibility and quality differently, and why would resource accessibility and
quality be weighted differently in different environments? Carlson & Davis (1998)
pointed out the possible reasons based on a media selection study. They found that in a
media selection process, both directors and managers took ease of use/access and
relationship building into consideration. But these two criteria only accounted for about
70% of variance in explaining media selection behavior, which indicates there must be
other factors that also play roles in resource selection and use. Carlson & Davis (1998)
hypothesized that the information seekers’ characteristics, different format of media, and
situation-related variables, such as job categories, time pressure, task requirements, and
others, may be associated with the judgment of the importance of accessibility and

quality factors. Do environmental factors directly affect resource selection decisions or
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do they indirectly have their impact through affecting information seekers’ perception of
using an information resource? Based on Fishbein and Ajzen’s TRA model, the
formation of a person’s beliefs is affected by the environment that he interacts with.

Culnan (1983a) adapted from previous studies and came up with a list of eleven
environmental elements, of which it includes a firm’s customers, competitors, raw
materials supply, labor supply, public opinion, and technology, and so on. She used
complexity to measure task environment and found both complexity of task environment
and perceived accessibility influence professionals’ information resource selection in two
large commercial organizations. In her other study on dimensions of perceived
accessibility (1985), she also found different work environments caused selection of
different information resources. For example, consultants and students chose different
people as information resources due to their nature of work. Consultants viewed
coworkers as a reliable information resource since their daily work was often performed
by a project team rather than single individuals. However, course assignments were
generally completed on an individual basis. Therefore, students would not view their
peers as dependable information resources, but intended to find knowledgeable
individuals to help with a course-related problem. Savolainen & Kari (2004) also stated
that information source preference indicates that selection of information sources is based
on the judgment of source accessibility and quality within a perceived information
environment and information seekers’ information needs.

Information seeking behavior is not isolated from the context within which the
information seeker works. Taylor (1986, p. 3) stated that “The environment essentially (a)

establishes the conditions of information flows into, within, and out of any particular
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entity; and (b) determines the criteria by which the value of information messages will be
judged. ” Thus, environment and context in which information seekers work and study
influence information seekers’ decision on information resource selection. Taylor (1991)
defined information use environments with four elements: characteristics of a particular
set of people, characteristics of the organization or setting, characteristics of the problems
endemic to that class or set of people, and characteristics of the solution. The
environment can also be defined broadly as an abstract environment (such as existing
norm and value, organizational structures, routines, goals, etc.) and as a concrete
environment (such as available resources, personnel, communication media, etc.)
(Bystrom & Hansen, 2005). The environmental factors in the present study focus on
information resource characteristics, individual differences, and library environment,
which represent three environmental elements according to Taylor (1991), and all of
them are concrete environment elements. Since this study was conducted in the context of
public health students’ completion of their research paper or project assignments, the
tasks and purpose of seeking information are similar. So the influences of tasks and
purposes of information seeking on resource selection and use (Wildemuth et al, 1994;
Vakkari, 1999 & 2000) are controlled. As the resource characteristics factor has already
been discussed with perceived accessibility and perceived usefulness of using an
information resource, individual differences and library environment factors and their
influence on information resource selection and use are elaborated below.
Effects of Individual Differences Factors

Individual differences is a broad concept with a diverse range of aspects. It

includes demographics such as age, gender, ethnicity, education level, and the like as
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well as non-demographics, such as personality, motivation, cognitive style, learning style,
information literacy skills, domain knowledge, previous experience, and others (Zmud,
1979; Bostrom, et al, 1990). In this study, domain knowledge, information literacy skills,
and previous experience of using the selected primary resource are three main focuses.

Demographic Variables Demographic factors like age, gender, education level,
etc. have been “taken-for-granted” variables with which to study their relationship with a
certain information behavior. For example, Pelzer & Leysen (1988) studied the impact of
different education levels on the selection of information sources and reported that
freshmen used textbooks extensively and that seniors used indexes/abstracts most among
four grades. They also found that veterinary students who held advanced degrees or were
concurrently enrolled in a graduate program demonstrated significantly greater use of
print and computerized indexes/abstracts for finding information than general students
(P<0.01) (Pelzer & Leysen, 1988; Pelzer, et al, 1998).

Domain Knowledge Familiarity of domain knowledge is related to education level.
But is it also affected by previous experience, including professional preparation, work
experience, life experience, and so on. Pinelli et al (1991a) found that the more years of
professional work experience researchers have the more frequent government technical
reports will be used. Liu & Yang (2004) also found that the field of study has significant
influence on the student selection of primary resources and also uses of online databases
provided by the library. Marchionini, Lin & Dwiggins (1990) studied information
seeking behavior in a hypertext environment and found that domain experts could
conduct faster and more focused searches than did the novices. This might be because

domain knowledge can help users easily identify if the content contained in the resources
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is relevant and choose appropriated search terms either provided by an IR system or
created by themselves (Thong, Hong, & Tam, 2002). Therefore, domain knowledge will
affect both perceived accessibility and perceived usefulness of using information
resources.

In this study, years of work /study experience related to public health before
starting a public health program and self-reported familiarity of domain knowledge were
used to measure the variable of domain knowledge and it is hypothesized that domain
knowledge indirectly influences users’ selection and use of information resources by
directly affecting their behavior beliefs.

Information Literacy Skills As early as 1974, the concept of information literacy
was introduced (Eisenberg, Lowe, & Spitzer, 2004). In 1989, the American Library
Association (ALA) Presidential Committee on Information Literacy (1989) defined that
“to be information literate, a person must be able to recognize when information is
needed and have the ability to locate, evaluate, and use effectively the needed
information.” In 1992, Doyle expanded the ALA’s definition and defined the information
literate person as one who:

« Recognizes that accurate and complete information is the basis for intelligent

decision making

» Recognizes the need for information

« Formulates questions based on information needs

« Identifies potential sources of information

« Develops successful search strategies
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« Accesses sources of information including computer-based and other

technologies

« Evaluates information

« Organizes information for practical application

« Integrates new information into an existing body of knowledge

« Uses information in critical thinking and problem solving. (p.8)

Based on these definitions, Eisenberg and his colleague (1997) developed Big6™
Skills in 1997 and the Association of College & Research Libraries (ACRL) (2000) also
developed information literacy standards and guidelines for higher education in 2000. All
definitions and standards contain the indicators about ability to determine range of
sources, identify sources, prioritize sources, locate sources, and use sources to find
information with skills of computer literacy, online searching literacy, and Internet
literacy.

In this study, computer experience and skills, searching experience and skills, and
Internet experience and skills were used to indicate the concept of information literacy.
De Groote, et al (2003) used easy access to a computer connecting the Internet from
home, work, or school and frequency of computer use to measure the computer literacy
level and no correlations were found between computer literacy level and use of
MEDLINE or online journals. Romanov & Aarnio (2006) investigated the effects of
search skills and computer skills on medical and dental students searching MEDLINE
and use of full text articles. They used 7 items indicating “Basic PC skills” (word
processing, e-mail, use of the Web, presentation graphics, use of spreadsheets, statistic

software, and use of printers) and 9 items indicating “Information searching skills”
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(searching MEDLINE, use of EBM databases, Cochrane library, full-text articles, e-
books, use of WWW search engines, etc.) They found that both search skills (P<0.01)
and PC skills (P<0.05) have positive effects on searching MEDLINE for studies and
research as well as uses of full-text articles while only search skills had significantly
positive effect on uses of full-text articles (P=0.000). In order to verify this finding, they
also found that non-users of MEDLINE and full-text articles had significantly lower
scores of PC and search skills compared to students who utilized those resources
(P<0.001). Lazonder, Biemans, & Wopereis (2000) investigated the effect of a user’s
World Wide Web (WWW) experience on locating an appropriate website and retrieving
relevant information from that site. The study found that subjects with more WWW
experience were more proficient in locating websites.

Information seekers selection and use of information resources is an interactive
process and both users and information resources play roles in forming perceptions about
resource accessibility. In the paragraph introducing the multi-dimensional nature of the
concept of accessibility, Curley, Connelly & Rich (1990) defined three aspects of
accessibility from the system’s perspective, while Culnan (1985) identified three
dimensions of accessibility from the user’s perspective: gaining physical access to the
information resources (physical dimension); translating an information need or request
into a language that is understood by the resources (interface dimension); and being able
to physically retrieve the potentially relevant information (information dimension).
Among three of Culnan’s dimensions, interface dimension is a key to successfully find
information. Even though an IR system provides all possible tools and features to users,

users with different levels of computer and search experience and skills will perceive
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ease of use of the system differently. A user with a higher level of database or Internet
searching skills may figure out searching functionalities provided by the system more
quickly than those with lower level skills, so that user would perceive the system is easier
to use. Therefore, users’ searching experience and skills would definitely affect their
perceptions of using an information resource, which include perceived usefulness,
perceived physical effort, and perceived intellectual effort.

Previous Experience with Information Resources Previous experience with an
information resource covers all the impressions, knowledge, and skills that information
seekers have acquired by using it (Orr, 1970). It is expected that the degree of experience
that an information seeker has had with a given information resource would influence his
perception of both costs and benefits associated with using that resource.

A number of empirical studies found that humans tend to return to the resource
that they have used in the past with a stronger preference than trying out a new resource
(Case, 2005). Gerstberger & Allen (1968) and Allen (1977) found that an engineer’s
previous experience of using an information resource lowered their perception about the
associated cost of using that resource. As engineers gain more experience with an
information resource, his perception of it has been modified and see it to be more
accessible and easy to use. Similar findings supported that information seekers are unable
to evaluate an information resource or even to form accurate perceptions about a resource
until they have had some experience with that resource (Culnan, 1983b, 1985; Hiltz &
Turoff, 1981). Muha et al (1998) reported that satisfaction with used information
resources may cause a person to stop using other resources and continue using the same

resource later. Shershneva, et al (2005) also reported that the first use of a resource will
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affect its later use and if a resource did not bring any negative outcome and was not in
conflict with what was provided, it will be used later. Similarly, successful use of familiar
resources will result in resistance to considering other resources (Shershneva, et al, 2005).
Jenkins (2001) found that more than half of students think that they never needed
assistance (64.1%). Being uncomfortable in asking reference librarians questions and not
being sure if the reference librarian will take time to help were also reasons why students
did not ask reference questions. Gorman and Helfand (1995) found that the physician’s
expectation that an answer is available through the Internet is one of the factors that
influence physicians’ use of computer-based resources. However, Peterson and
colleagues (2004) found that there was no difference between choosing electronic
resources and paper resources due to perceived differences in the probability of finding
an answer because even those students who chose paper textbooks as their third choice
still reported a very high success rate at finding an answer.

Based on Poole’s study (1985, cited in Case, 2005), “information channel use is a
function of user awareness.” Resource awareness seems to be related to previous
experience in using information resources. Many studies reported that unawareness of
available information resources within the approachable area largely influences users
selecting and using those resources. For example, lack of awareness of the
database/online journal availability, not knowing resources are available, and lack of
knowledge regarding the scope of the databases blocked public health students using
information resources (De Groote, et al, 2003; Boyce, et al, 2004). Pelzer & Leysen
(1988) also interpreted that one of the reasons for many students not using indexes or

abstracts is students did not gain sufficient exposure to the literature. Kerins et al (2004)
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analyzed that engineering and law students’ unawareness of available resources in the
library made them misperceive the library as an information source, and they were unable
to fully use the library’s resources and services. Awareness does not only indicate
knowing information resources are available, but also includes knowing the basic
functions of resources. Jenkins (2001) found that students know reference librarians are
sitting at the reference desk, but don’t know they are there for help, which prevents
students from asking questions to reference librarians.

Reflection on previous experience of using a resource changes users’ knowledge
about this resource and skills of using this resource. If users encountered unsatisfactory
results from a resource in the past (De Groote, et al, 2003), they will have a poor
perception on this resource, which will lead them to not use this resource again and the
poor perception will be left in the user’s mind and will not change until they use this
resource again and find useful information. Oppositely, successful experience with an
information resource will result in repeating use of this resource. Repeating use of a
resource and getting a more successful experience will positively reinforce the use next
time. Obviously, the more users use an information resource, the more experience users
will gain with it, and the more familiar users will be with it.

The studies reported above seem to pass on a message that previous experience
with using an information resource will not directly influence the selection of this
resource, but influence information seekers’ perception on using the resource, which then
affects their selection and use of the resource. Few systematic studies have been found to

investigate whether or not previous experience has direct or indirect or both impact on
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information resource selection and how it affects information resource selection solely

and/or combined with other environmental factors, but is discovered in this study.

Effect of the Library Environment Factor

The main academic activities of public health students is to take courses, finish
assignments, take exams, and other activities that lead them to finally obtain the degree.
Therefore, the setup of public health degree programs and curricula, the setting of the
School of Public Health, and the Medical Center Library’s services are closely related to
public health students’ degree pursuing, which constitutes an academic environment.
Among them, the library as an important information resource repository is a main
component of the academic environment in which students use various information
resources. Many studies reported that library facilities, services, and resources play major
roles in students’ use of libraries. These factors include: library location and parking,
library opening hours, size and format of library collections, availability and ease of
access to computers connected to the Internet at the library, availability of remote access
of e-resources of the library, ease of access and ease of use of the library’s website,
availability and convenience of photocopying and printing, etc. (Adedibu & Adio, 1997;
Tannery et al, 2002; De Groote, et al, 2003; Boyce, 2004, et al).

Physical distance or proximity of the library was reported to be related to
information seekers’ selection of information resources from the library. For example,
Allen (1969) reported that increasing physical distance from an industrial library had

negative influence on use of the library by technologists. Buckland (1988) also stated in
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his work that use of libraries is generally viewed as a function of the costs of using the
library, including travel time (Palmer, 1981) or waiting time (Van House, 1983). By
surveying all 147 academic medical school libraries in the United States and Canada,
Heaton (1997) found that close proximity of a hospital may not affect the number of
reference questions received at a medical library. However, the number of students may
affect the level of reference service required. Heaton (1997) suggested that other
academic environmental factors affecting use of reference services or other resources
should also be considered and the combined effects of factors on reference services
should be investigated. The possible factors included existence of classrooms and labs in
the same building with the library, public access, curriculum type, and computer-aided
instruction.

Library opening hours have also been investigated (Boyce, et al, 2004; Adedibu
& Adio, 1997). Kerins, Madden, and Fulton (2004) found that physical distance of a
resource and opening hours were key factors in library use or lack of use. Nursing
students made minimum use of the health sciences library because they thought the
library was too far and was not accessible due to parking challenges (Dee & Stanley,
2005)

Availability of computer terminals or technical support is another factor. What
would students do if they have limited physical access to computer terminals in the
university library or their academic department, but are required to use an online database
to complete an assignment? Not many studies have been done to examine the direct
effects of library environment on the information resources selection and uses. However,

Taylor & Todd (1995a) and Lin (2005) found that both resource facilitating conditions
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and technology facilitating conditions had direct effects on students’ using technologies
provided by a resource center and a distant learning facility. The findings from their
studies indirectly verified the effect that resource and technology facilitation have on use
of technologies and services provided by physical facilities.

Based on the findings reported above, the library environment factor contains
various aspects of library facilities, as well as resources and supports in both personnel
and technologies. The library environment factor mainly influences users’ use of
information resources collected in libraries, in both print and electronic format.
Especially, the library environment affects users physically coming or not coming to the
library to use print resources and reference services. Therefore, the study hypothesizes
that the effect of library environment on selection and use of information resources is
mediated through its influence on the perceived physical effort behavior belief construct.
Other Environmental Factors

Time factor Time, as one of the main contextual factors of information seeking
has been receiving more attention with the popularity of Web resources. However, the
conceptual issue of time has rarely been discussed systematically in information studies
(Savolainen, 2006). “What is ultimately meant by time”? (Savolainen, 2006, pp.111).
Like accessibility, quality and other fundamental factors in information studies, time has
many faces.

According to Savolaninen (2006), time as a temporal factor can be understood
objectively and subjectively. The objective construction of time is determined by an
absolute deadline set for completing a work task, such as a due day to submit a term

paper for students, a diagnosis that must be made by doctors within a couple of minutes
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to save patient’s life, a quick decision that needs to be made by a business person to catch
the money making opportunity, to name a few. Therefore, time availability is an external
factor to information seeking and can be seen as how much time information seekers
have to seek information.

Time available for information seeking does affect the perceptions of resource
accessibility. Bystrom (1999) found that if municipal officials have less time, general-
purpose resources such as experts and articles available in a local newspaper were
avoided while task-oriented resources such as people would be preferred. Choo (2002)
also found that a manager’s use of information resources tends to become narrower
during environment scanning when time pressure becomes more severe. Peterson et al
(2004) found third-year medical students use less time to find information from their
primary information resources while they use more time from second or tertiary resources.
This finding indirectly supported that the time required for finding an answer influences
students’ resource choices. When time is limited during clinical encountering, third-year
medical students will choose their primary resource for information because they
perceived that they could use less time to search their primary resource. In his study on
nurse practitioners’ (NPs) information seeking behaviors, Cogdill (2003) examined
effects of five factors on seeking information and found that a perceived answer’s
generalization beyond the care of a single patient, the urgency, patient expectation, and
existence of an answer had either positive or negative influence on pursuing or not
pursuing answers for questions. The unique finding is that in three different occasions of
pursuing answers (pursued during patient encounters, pursued during the last half of the

day following a patient encounter, and pursued in the following week after a patient
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encounter), NPs gave different rates to the same factors, and the same factors may or may
not significantly positively or negatively affect pursuing or not pursuing information
needs. The results can be explained by three different occasions of pursuing answers
providing different available lengths of time for NPs to pursue answers, which affects
them weighing the same factors differently. When there is less time available, lack of
time or no time to access becomes a big barrier in considering choosing information
resources (Shershneva et al, 2005; Dee & Stanley, 2005).

Many studies have found that people like to choose those resources that can save
their time (De Groote, et al, 2003; Fidel & Green, 2004; Savolainen & Kari, 2004;
Savolainen, 2006). However, what does “saving time” really mean? Why do some
information seekers think that an IR system saves their time while some do not? How
much time do they expect to take to find needed information? Some IR systems run fast
technically while some do not at all; some system’s interfaces are easy to figure out while
others are not. Would these system differences associated with the time issue affect users’
perception about the time saving ability of the system? All these subjective constructions
on time saving can be explained from both user and system perspectives. From the user’s
perspective, when an information seeker possesses higher information searching skills,
he/she has ability to learn the IR system’s structure, functions, and interfaces quickly,
which allows them to find information quickly. Therefore, they think this system saves
their time, and not much time will be taken to find useful information. On the other side,
when good index files, retrieval algorithm, an easy-to-learn search interface, and
comprehensive “help” documents are developed in an IR system, as well as fast Internet

or Intranet connection being set up, the system is able to respond quickly, which also
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make users think the system saves their time while they are using it. Therefore, saving
time has at least two dimensions, users and systems. In this study, the users’ dimension is
related to the user’s information literacy skills, which is classified into individual
differences factor while the system dimension is related to system features and has been
categorized into resource accessibility in the resource characteristics factor.

Due to the multi-dimensional features of time, time saving also has a close
relationship with other factors. For example, when a resource “is physically close” so it
can be quickly and easily accessed, it does save users’ time. As stated above, when
information seekers have a higher level of information literacy skills and the IR system’s
utility and usability meet their needs, they will use less time to find the information they
need and save intellectual effort accordingly.

In this study, each dimension of the concept of time was classified into the
corresponding influential factors of behavior beliefs, resource characteristics, library
environment and individual differences factors. For example, resource time saving ability
was classified as one of the resource characteristics. The dimension of time availability is
a specific environmental factor that is not related to any environmental factors focused on
this study, but is related to the task and goal of the information seeking. Time constraints,
time pressures, lack of time, and urgency of information needed have equal implications
on time availability. Although there is a lack of empirical studies about how time
pressures affect resource preferences and perceptions of resource accessibility, it is
believed that information studies can be enhanced by investigating the effect of time on
the order of information resources used together with other factors, such as the

information seeker’s perceptions about the accessibility of alternative resources and their
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perceived usefulness (Savolainen, 2006). The time availability variable is not included in
the proposed model as the task and purpose of students’ seeking information has been
controlled and all students were given about one and a half months to finish their research
papers and projects.

Monetary factor The economic factor will also affect an information seeker’s
selection of information resources. De Groote, et al (2003) found that medical students
think using online resources is cheaper, with a cheaper photocopy price, free printing, and
use of less paper. Liu (2004) found that students would rather believe that online
information that is paid for is more credible than free information. However, if using an
information resource requires spending money, information seekers may turn away to
seek other resources with similar accessibility and quality but are free of charge.

In this study, students use electronic resources provided by the Medical Center
Library for free and need to pay for printing and photocopying themselves. The
University implemented a new print and photocopy payment system, which may affect
public health students’ coming to the library to use the library’s resources.

Combined Influence of Three External Factor Categories

The studies reported above confirm that resource characteristics, individual
differences, and environmental factors influence information seekers’ resource selection
and use respectively. Several studies also investigated the combined influences of any
two of the factor categories on the resource selection and use with correlation and
regression analysis (Rosenberg, 1967; Gerstberger & Allen, 1968; Hardy, 1982;
Chakrabarti, Feineman, & Fuentevilla, 1983; Culnan, 1984; Curley, Donald & Connelly,

1990; Auster & Choo, 1993; Marton & Choo, 2002; Thong, Hong, & Tam, 2002).
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However, there are different propositions on how these factors affect resource selection
and use and whether they have the direct impact or the indirect impact through affecting
perceived accessibility and usefulness of using that resource.

Orr (1970) proposed a global conceptual framework on information channel
selection. The framework suggested that a given input or output activity is “characterized
by the nature of needs it serves (i.e., type of information, complexity, urgency, etc.),
placed in the context of the work engendering the need and of the work environment, and
associated with the personal variables of the scientist (i.e., previous training and work
experience, etc.) whose behavior is being studied.” (p. 158)

Pinelli (1991a) placed six institutional and seven sociometric variables into one
model to investigate their influence on the use of U.S. government technical reports by
U.S. aerospace engineers and scientists. Pinelli used organization affiliation and primary
professional duties as two variables to represent the environmental factor and use seven
sociemetric variables as the information resource characteristic variable. The study found
that a dependent relationship exists between three variables: academic preparations, the
type of organization, and professional duties; and use of conference papers, journal
articles, and U.S. government technical reports. In addition, years of professional
aerospace work experience were also correlated to the use of U.S. government technical
reports. The relationship between the use of U.S. government technical reports and any
sociometric variables were not found. Therefore, Pinelli concluded that the institutional,
not the sociometric variables best explained U.S. government technical reports use

behavior.
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Carlson and Davis (1998) listed 22 variables that were considered to be important
in media selection by directors and managers, which included individual differences,
media experience, information quality, access quality, relevance, ease of use, time, task
requirements, job pressure, environmental task complexity, feedback, and other social
and organizational variables. Based on media trait theories and social interaction theory,
they examined the importance of these variables in the selection of media by directors
and managers. The study found that accessibility, convenience, and ease of use are the
most important considerations while the situation-related factors, such as distance, time
pressure, accessibility, and connection of communication partners, has the least important
influence on director and managers’ media selection decision.

It is an individual’s perception of situations that determine his behavior (Orr,
1970). Some empirical studies verify this statement. The studies concluded that
environmental and personal variables affect information seekers’ perceived accessibility
and usefulness of information resources, which directly affect the decision on the
resource selection. Culnan (1985) conceptually suggested that perceived accessibility is
likely to be influenced both by the information seeking context and prior experience in
using an information resource, but did not provide a quantitative model about how
various dimensions of accessibility affect the selection decision and how this decision is
moderated by situational variables. Thong et al (2002) found the effects of interface
characteristics (terminology, screen design, navigation), organizational context (relevance,
system accessibility, system visibility), and individual differences (computer self-efficacy,

computer experience, domain knowledge) had on the distance education student’s use of
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digital libraries were mediated by perceived ease of use and perceived usefulness of using
digital libraries.

All the findings from the empirical studies corroborated that the TRA is an
appropriate choice of a theory base for this study. The TRA states that people’s behavior
is determined by their intention to perform this behavior, which is jointly affected by
behavior beliefs and normative beliefs, which, in turn, are influenced by environmental
factors. Therefore, based on the TRA, TAM, and the findings of the empirical studies, a

proposed research model was developed and will be discussed in Chapter I1I in detail.

Summary of the Review of the Literature

While researchers in library and information science have conducted many studies
on uses of information resources, few studies, in a systematic way, have investigated the
reasons why users choose a particular resource over others, and what factors, and how
those factors influence users’ choices. This study tends to integrate previous findings,
yielding a more complete specification than previous approaches. Although several
studies have examined the resource selection based on the Cost-Benefit Model, most of
them only focused the view on resource characteristics rather than taking information
seekers’ characteristics and environmental factors into consideration for developing a
model. Most of the previous studies examined resource selection by engineers, scientists,
and administrators. How students, especially public health students, select information
resources to finish their research paper or project assignments, and what factors, and how

those factors influence their decision on information resource selection remain unknown.
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Chapter III
Proposed Research Model, Hypotheses and Methodology

Overview
This chapter is composed of two main sections. The first section describes in
detail the proposed research model, the theoretical rationale for the proposed model, and
the hypothesized causal paths in this study. The second section provides an overall
introduction of the research design and the rationale of the design, as well as the detailed
reports on instruments and measures, data collection procedures, and the data analysis

methods and process.

Proposed Research Model- Information Resource Selection and Use Model (IRSUM)
Brief Introduction of the Proposed Research Model
Based on the Theory of Reasoned Action (TRA), the Technology Acceptance

Model (TAM), and the reviewed literature, the proposed Information Resource Selection
and Use Model (IRSUM) is depicted in Figure 3.1, with arrows representing causal
relationships. According to the model, “selection of using a primary resource” was the
behavior intention (BI) construct and “actual use of the selected primary resource” (AU)
was a construct representing behavior itself. It was hypothesized that selection of using a
primary resource was a major determinant of actual use of the selected primary resource.
Selection of a primary resource, in turn, was a function of two types of beliefs: behavior
beliefs and normative beliefs. Behavior beliefs were specified with perceived usefulness
(USE), perceived free of intellectual effort (ease of use) (EOU), and perceived freedom

of physical effort (FPE) of using the primary resource. Normative beliefs were specified
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with perceived instructors’ influence (INSTR), perceived classmates’ influence (STU),
and perceived reference librarians’ influence (REFL) on using the primary information
resource. Electronic resource characteristics (ER), print resource characteristics (PR),
reference service characteristics (REF), library environment (LE), domain knowledge
(DK), information literacy skills (IL), and previous experience (EXP) served as external
variables that indirectly affect behavior intention through directly influencing behavior
beliefs. The possible relationships among external variables were excluded from the
model.

The Rationale of the Development of the Proposed Research Model

This section discusses a variety of theoretical foundations on which the proposed
model was based. The inclusion and exclusion of the constructs as well as identification
of beliefs and external variables are also explained.

Why is the “Attitude” Construct Omitted from the Proposed Model?

Fishbein & Ajzen theorized a tight relationship between beliefs and attitude:
“beliefs are generally formed rapidly in response to stimuli” and “as a person forms
beliefs about an object, he automatically and simultaneously acquires an attitude toward
that object (A,).” (As cited in Davis, 1986, p. 39) The object can include a behavior, a
person, an institution, or an event. Similarly, when a person forms a belief about the
consequence of performing a behavior, he would automatically and simultaneously
acquire an attitude toward performing the behavior (A,). In this sense, attitude toward
performing a behavior can be taken as an appendix of the beliefs about the outcome of

performing that behavior.
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In the TRA, attitude toward performing a behavior predicts the behavior intention.
“Intention reflects a decision that the person has made about whether to perform a
behavior or not, and as such gets formed through a process of mental deliberation,
conflict and commitment that may span a significant time period” (Davis, 1986, p. 38).
Therefore, intention indicates a more stable mental status than the attitude of an
individual regarding performance of a behavior. From this point of view, intention is a
better predictor of behavior than attitude when an intention has been formed. In addition,
Davis et al (1989) suggested revising the original TAM by removing the “Attitude”
construct and the study findings supported the statement that the revised model was “a
powerful [model] for predicting and explaining user behavior based on only three
theoretical constructs: intention, perceived usefulness, and perceived ease of use.”(p. 997)
Many empirical studies also used simplified TAM as their theoretical framework and
found significant causal relationship between behavior beliefs and behavior intention
(Davis, et al, 1992; Klobas, 1995; Szajna, 1996; Venkatesh & Davis, 2000; Venkatesh et
al, 2002; Thong, Hong, & Tam, 2002; Lee et al, 2007)

Based on the aforementioned reasons, the proposed model used beliefs as direct
determinants of the intention to use the primary information resource (selection of using a
primary resource), which was used to predict the actual use of that primary resource.
Identification of Variables of the “Belief” Constructs

The TRA does not specify the exact behavior beliefs, which were defined as
perceived consequences of performing a behavior. The relationship between behavior
beliefs and attitude toward performing a behavior is generally assessed by computing the

summation of multiplication of perceived consequences of performing a behavior and
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evaluations of each consequence. However, the TAM specifies the TRA’s behavior belief
construct with two individual belief items, perceived usefulness and perceived ease of use.
Although Ajzen and Fishbein (1980) recommended using a qualitative free-response
elicitation procedure to identify the salient beliefs of a subject population on perceived
consequences of performing a behavior, Davis (1986) did not take this approach to
identify belief items in the TAM due to the uncertainty of the validity of this approach.
Instead, two belief items in the TAM were specified based on considerable previously
published theoretical and empirical articles that span a wide range of user populations,
systems and usage contexts. Davis (1986) believed that referring to previous theoretical
and empirical studies to specify behavior belief items could reduce the risk of identifying
idiosyncratic beliefs of a subject population, a specific system, or usage context, and
increased the probability of a generation of general beliefs that can be applied to any
population, any system, and any usage context. Through those empirical studies, Davis
concluded that “perceived usefulness and perceived ease of use have been repeatedly
identified as important issues governing the user acceptance processes.” (Davis, 1986, p.
34) Following the TAM ‘s approach, this study also specified the belief items based on
the large amount of previous empirical studies. In addition, the behavior target in the
TAM is information systems, which is similar to electronic resources defined in this
study. The researcher proposed that perceived usefulness and perceived ease of use can
be taken directly from the TAM and used in this study with some concept justifications
and extension to comply with the context and purpose of this study. The reasons are

explained as follows.
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The TAM investigates human decision making in the context of accepting or
resisting technology. In this context, generally a system has not been completely
implemented within the organization or the system is still in the development process.
Therefore, users are asked about their future use of the target system after they have a
short interaction with the system. In other words, the TAM can tell system designers and
developers who would be the system’s potential users and what their expectations of the
system are. However, this study aims to investigate public health students’ selection and
use of information resources provided by libraries and other sources. The researcher’s
interest was not about the students’ purchase decision on those resources but their
decision about using or not using an information resource that has already been around
them. Therefore, those resources were not new resources in terms of consideration for
purchase or implementation. Similarly, the target users are current users, not potential
users, either.

In addition to the differences in new/current users and the study context between
the TAM and the current study, accessibility and availability of systems/information
resources is an additional difference. In the TAM context, users have no problem with
accessing systems. The TAM is more about investigating whether users will use the
system in the future after they have a short interaction with the system (e.g., watching the
system demonstration, completing the usability testing tasks by using the system, etc.).
Therefore, the system’s physical access and availability is not the problem for them.
However, in this study, there was no such a precondition. Resource accessibility and

availability play a role in the users’ selection of information resources, and resource
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accessibility encompasses broader meanings than the “perceived ease of use” construct in
the TAM.

Behavior beliefs are defined as a person’s subjective probability that performing a
behavior will result in salient consequences. The consequences of performing a behavior
are the advantages and disadvantages of performing the behavior (Ajzen & Feishbein,
1980). In the case of this study, the biggest advantage for information seekers to select
and use a primary information resource is that they can find useful information from that
resource, while the biggest disadvantage may be that accessing the selected primary
resource takes time, effort, and even money. Based on the multiple dimensions of
information resource accessibility explored from the previous studies and defined in this
study, perceived accessibility encompasses broader meaning in this study than perceived
ease of use identified in the TAM. Perceived accessibility in this study means the
perception of three types of effort: perceived physical effort, perceived intellectual effort,
and perceived psychological effort. The perceived psychological effort is formed along
with the formation of the other two types of effort and it indicates the user’s attitude.
Since the proposed model did not include the attitude construct, perceived psychological
effort was not included as one of the behavior belief variables in this study. Therefore,
“perceived usefulness” indicates the advantage of using an information resource, which is
same as “perceived usefulness” identified in the TAM. “Perceived intellectual effort” and
“perceived physical effort” are the disadvantages of using an information resource. In
order to keep the direction of the influence of behavior beliefs on the selection of
information resources consistent, “perceived free of intellectual effort” and “perceived

freedom of physical effort” replaced “perceived intellectual effort” and “perceived
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physical effort” as two behavior belief variables in this study. Among them, “perceived
free of intellectual effort” is the variable that is same as “perceived ease of use” identified
in the TAM, while “perceived freedom of physical effort” is a new construct developed
by the researcher based on the context of the present study.

The possibility remains, of course, that perceived usefulness, perceived free of
intellectual effort (ease of use), and perceived freedom of physical effort do not represent
a complete specification of the beliefs which are salient in a given situation. Rather than
assuming that these perceptions represent complete salient beliefs, the researcher views
this as a hypothesis to be tested. Perceived usefulness, perceived free of intellectual effort
(ease of use), and perceived freedom of physical effort are regarded salient to the extent
that they exert a causal influence on intention to use of an information resource. In
addition, failure of finding the causal relationship between the external variables and
these behavior beliefs may indicate that there are other salient beliefs that are omitted.

The process of verification of these three belief variables and the development of
the corresponding measures for each variable followed the development process in the
TAM and are discussed in detail in the following sections.

By the same token, three normative belief items were proposed. They were
perceived instructors’ influence, perceived classmates’ influence, and perceived reference
librarian’s influence on using an information resource. Similarly, the process of
verification of these three belief items followed the belief items development process in

the TAM and is discussed in detail in the following sections.

99



ldentification of External Variables

P. Wilson (1977) stated that an individual’s information-gathering behavior was a
function of the availability of information, the ability to use information based on effort,
and the usefulness of information based on experience. Payne (1982) also stated that the
selection decision, like most practical decisions of interest, required the consideration of
environment as well as individual factors. Zmud (1979) suggested that future studies
should investigate the impact of both individual and contextual variables on information
use. The literature review reported that resource characteristics, library environment, and
individual differences do affect information seeker’s selection of information resources.
They were also the variables that influence the formation of behavior beliefs. Especially,
the resource characteristics factor included three variables: electronic resource
characteristics, print resource characteristics, and reference services characteristics. The
characteristics of each type of resource included both aspects of information quality and
resource accessibility.

Walster (1994) stated that TRA can be used in many areas in library and
information science. Among them, “to create profiles of library users’ beliefs and attitude
toward library services and materials” and “to provide information for the development
of instruction” (p.170) explicate the theoretical and practical significance of the current
study. So far, few studies in library and information Science have used this theory to
study user information seeking behavior and information resource selection and use. Thus,
the proposed model in this study could be a touchstone to develop a theory about

information resource selection and use.
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Hypotheses

This study focused on three types of information resources in terms of format:
print, electronic, and human. Print and electronic resources can be any collections and
resources subscribed in the Medical Center Library or outside of the library, while human
resources could be reference librarians in the Medical Center Library and also could be
other human resources outside of the library, including instructors, classmates, and public
health professionals, etc. All three types of information resources can be accessed
through the library or outside of the library. The behavior target of interest in this study
was the primary resource used by public health students. The unit of analysis for the
dependent variable was the incident of a primary information resource being selected and
actually used.

The following 32 hypotheses proposed the influence that perceived usefulness,
perceived free of intellectual effort (ease of use), perceived freedom of physical effort,
social influences, resource characteristics, library environment, and individual differences
have on the selection and use of a primary information resource.

HO: Factors that directly affect the actual use of the primary information resource
HOa: The selected primary resource is eventually used.
HOb: Perceived usefulness has a positive effect on the actual use of the primary
information resource.
HOc: Perceived expectation from instructors has a positive effect on the actual use
of the primary information resource.

H1: The impact of behavior beliefs on the selection of the primary information resource
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Hla: Perceived usefulness has a positive effect on the selection of the primary
information resource.
H1b: Perceived free of intellectual effort has a positive effect on the selection of the
primary information resource.
Hlc: Perceived freedom of physical effort has a positive effect on the selection of
the primary information resource.
H2: The impact of normative beliefs on the selection of the primary information resource
H2a: Perceived expectation from instructors has a positive effect on the selection of
the primary information resource.
H2b: Perceived expectation from classmates has a positive effect on the selection of
the primary information resource.
H2c: Perceived expectation from reference librarians has a positive effect on the
selection of the primary information resource.
H3: The impact of electronic resource characteristics on behavior beliefs provided that
the selected and used primary resource is an electronic resource
H3a: Electronic resource characteristics have a positive effect on the perceived
usefulness of using the primary information resource.
H3b: Electronic resource characteristics have a positive effect on the perceived free
of intellectual effort of using the primary information resource.
H3c: Electronic resource characteristics have a positive effect on the perceived
freedom of physical effort of using the primary information resource.
H4: The impact of print resource characteristics on behavior beliefs provided that the

selected and used primary resource is a print resource
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H4a: Print resource characteristics have a positive effect on the perceived
usefulness of using the primary information resource.

H4b: Print resource characteristics have a positive effect on the perceived free of
intellectual effort of using the primary information resource.

H4c: Print resource characteristics have a positive effect on the perceived freedom
of physical effort of using the primary information resource.

HS: The impact of reference service characteristics on behavior beliefs regardless of the
format of the selected primary resources

H5a: Reference service characteristics have a positive effect on the perceived
usefulness of using the primary information resource.

HS5b: Reference service characteristics have a positive effect on the perceived free
of intellectual effort of using the primary information resource.

HS5c: Reference service characteristics have a positive effect on the perceived
freedom of physical effort of using the primary information resource.

H5d: Reference service characteristics have a positive effect on the perceived
expectation from reference librarians to select the primary information
resource.

H6: The impact of domain knowledge on behavior beliefs

Ho6a: Domain knowledge has a positive effect on the perceived usefulness of using
the primary information resource.

H6b: Domain knowledge has a positive effect on the perceived free of intellectual

effort of using the primary information resource.
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Ho6c: Domain knowledge has a positive effect on the perceived freedom of physical
effort of using the primary information resource.
H7: The impact of information literacy skills on behavior beliefs
H7a: Information literacy skills have a positive effect on the perceived usefulness of
using the primary information resource.

H7b: Information literacy skills have a positive effect on the perceived free of
intellectual effort of using the primary information resource.

H7c: Information literacy skills have a positive effect on the perceived freedom of
physical effort of using the primary information resource.
HS8: The impact of previous experience with the primary information resource on
behavior beliefs, resource selection, and actual use of the primary information
resource
H8a: Previous experience of using a primary resource has a positive effect on the
perceived usefulness of using the primary information resource.

HS8b: Previous experience of using a primary resource has a positive effect on the
perceived free of intellectual effort of using the primary information resource.

HS8c: Previous experience of using a primary resource has a positive effect on the
perceived freedom of physical effort of using the primary information
resource.

H8d: Previous experience of using a primary resource has a positive effect on the
selection of the primary information resource.

HS8e: Previous experience of using a primary resource has a positive effect on the

actual use of the primary information resource.
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H9a: Library environment has a positive effect on the perceived freedom of physical
effort of using the primary information resource.

H10: Perceived free of intellectual effort has a positive effect on perceived usefulness.

Overall Research Design

A paradigm shift from the system-centered to the user-centered approach to study
information behavior has also caused a paradigm shift of research methodologies in user
studies. Qualitative research methods have been prevalent since the 1980s. Fidel (1993)
stated that qualitative research is open and flexible. Through interview and observation,
information behaviors can be observed in natural settings and interpreted within that
context. Qualitative research is good for describing, identifying, and exploring the
phenomena of human behavior. However, it is difficult to identify the relationship among
the variables as well as the strengths of the relationships. It is also difficult to apply
findings from real users testing a real system to explain users’ behaviors on a different
type of system because qualitative research focuses on exploration instead of
generalization (Erdelez, 1996). Quantitative research is good at tackling these problems
because the purpose of quantitative research is to test the cause-effect relationship and
generalization. The different strengths and weaknesses of qualitative and quantitative
research are also embodied in the studies of information seeking and use.

The early adoption of quantitative methods brought us an understanding of
information needs and uses at a macro level, but ignored the effects that context has on
information seeking and use. The adaptation of qualitative methods in the 1970s has

contributed to the understanding of information seeking and use in various contexts at a
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micro level. Neither research diagram alone provides a complete understanding of users’
behavior. Many researchers advocate paradigm combinations to take advantage of the
strengths of each approach and let them complement one another in user studies (Wang,
1999). The new research methods, such as cognitive work analysis, the critical incident
technique, the Research Activity Timeline (RAT) (Barry, 1997) have been developed to
meet this goal. It has been a trend in library and information science research that a
researcher may use a predominant approach in the research but may also adopt methods
or techniques from another approach.

Since this study aimed to test the cause-effect relationships between influential
factors and the resource selection, quantitative methods (questionnaire and Structural
Equation Modeling) were used as the predominant approach while focus group interview
was an adopted technique from the qualitative approach. A focus group helped to identify,
confirm, and explore the phenomena of resource selection and the influential factors
synthesized from the previous studies while questionnaires were used to test the cause-
effect relationships between the influential factors and resource selection behavior.

The survey method is a quantitative design that uses structured questionnaires as
instruments to measure users’ perceptions, attitudes, opinions, and self-reported behavior
in order to test a hypothesis or simply describe a user group’s behavior in general.
Originally developed in the social sciences, the survey method is now widely used in
library and information science studies. Nour (1985) reported that the survey was the
most frequently used method (over 40%) in the research articles published in core library
and information science journals in 1980. Julie (1996) found that 56% of research studies

used survey method from a sample of user studies published between 1990 and 1994.
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Among the reviewed literature for this study, the fact that about 95% of studies used a

survey method (questionnaire and/or interview) also confirms this finding. The present

study also used the questionnaire survey method to collect the data.

The reasons to use a questionnaire to collect the data are (Burton, 1990; Case,

2002; Fowler, 2002; Peterson, 2000; Patten, 2001):

1)
2)
3)

4)

5)

6)

7)
8)

9)

It can generalize about a population based on a small sample;

It can collect both descriptive and relational information;

It can address numerous research questions and hypotheses;

The researcher’s own opinion will not influence the respondent to answer
questions;

The researcher can control the direction of the answers for questions;

It is administered anonymously so that the respondents are more likely to be
candid;

It allows sophisticated statistical analysis;

It can be implemented in a timely fashion;

It is perceived to be relatively low in cost;

10) It could be used to gather data for a similar study.

However, the challenges of using a questionnaire method include: low response

rate, slow response time, difficulty in identifying the validity of the answers, and so on.

Among them, low response rate is the biggest barrier for any successful questionnaire

survey. In this study, multiple methods that can reach people who are inaccessible via a

single mode or prefer another mode were used to increase the response rate. These

methods included the Internet survey, mailed survey, face-to-face distribution, and
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sending reminder emails, etc. In addition, an incentive was also used to promote students

to answer the questionnaire.

Study Setting and Study Subjects

Study Setting

Saint Louis University (SLU) Saint Louis University is a Jesuit, Catholic
university ranked among the top research institutions in the nation with 11, 800 students
on campuses in St. Louis and Madrid, Spain. Founded in 1818, it is the oldest university
west of the Mississippi and the second oldest Jesuit University in the United States.

School of Public Health (SPH) The School of Public Health is one of 38 schools
of public health in the United States. The school offers Master’s and PhD degrees in
broad concentrations in the field of public health, which include Behavioral
Science/Health Education, Biostatistics, Environmental and Occupational Health,
Epidemiology, Health Management and Policy, and Health Services Research. The
school has nine research centers that focus on research areas in disease prevention,
tobacco control, obesity, health policy, health management, biosecurity, environmental
health, and health communication. In addition, the School is involved with many
community agencies and health care organizations in local, state and national levels for
purposes of research, student practice experience, service, education of various types, and
peer collaboration. As of Fall 2006, there are a total of 45 primary faculty and 36 adjunct

faculty, and 282 full-time and part-time students (Saint Louis University, 2007).
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The Medical Center Library (MCL) The Medical Center Library is located in the
center of the medical campus and is usually open from 7:00am to 11:30pm except
holidays. There is a parking garage within a walk distance of 10 minutes.

The primary user groups served by the Medical Center Library include students,
faculty, researchers, residents and staff in the School of Medicine, the Doisy College of
Health Sciences, and the School of Public Health, as well as the Center for Advanced
Dental Education, and the Center for Health Care Ethics. Secondary library users are
health professionals and individuals in the Greater St. Louis Metropolitan Area and the
Mid-continental Region of the National Library of Medicine’s Regional Library Network.

As of June 2007, the Medical Center Library holds 125,801 books, serials back
files, and other paper materials (including government documents); 23,472 microforms-
units, 6,471 current serial subscriptions, 75 online databases, 700 electronic biomedical
journals and 261 electronic biomedical textbooks. The shared electronic resources portal
by the Pius XII Memorial Library and the Medical Center Library provides campus wide
and remote access to more than 24,000 full-text electronic holdings in all disciplines.
Remote access to online resources is managed through a Proxy server and validated by a
current SLU Net ID username and password. In addition, the Medical Center Library also
holds 1,714 reference volumes, 548 resource items on traditional reserve, and materials
on electronic reserve for 101 courses.

The Medical Center Library provides reference services, Interlibrary Loan
services, course reserve services, and circulation services. Except for daily reference
services, since 2005, The Library developed the Liaison Program, which links the

reference subject specialists with each medical department and program. The liaison
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librarians work with their assigned liaison departments for general references, class-
related instructions, library tours and orientations, and collections of journals, books, and
databases in the related field. A dedicated reference service to the School of Public
Health-Mobile Reference Services was launched in Fall 2006. The liaison librarian to the
School of Public Health provides two hours of on-site reference services every Thursday.

Interlibrary loan (ILL) service is available for materials not held in the Medical
Center Library collection. In addition, pre-1975 journals located in the storage of the
library can be accessible by requesting them through ILL. Users can request and
download articles online through an online information system called Illiad. There is no
charge to SLU-affiliated faculty, students, or staff for ILLs. Students can access course
materials online through an electronic reserve (E-res) system. Books, print articles, 24
laptops, and media materials are available on traditional reserve at the Circulation Desk at
the Library. The loan period for books collected in the SLU libraries and libraries in
University of Missouri is 120 days; 21 days for other libraries in the MOBIUS consortia;
Journal volumes (over 10 years old) are loaned out for three days, and reserve items for
two hours.

Regarding the library’s technical support and facilities, secure and wireless
network connectivity for laptop computers is available in the Library at no charge to SLU
students, faculty, and staff. There is one flatbed scanner and a total of 26 public access
workstations with an Internet connection, the basic Windows Office software package,
some medical courses tutorial applications, and basic computer-based tools installed.
SLU ID badges, encoded with Billiken Bucks, are used to make photocopies and printing

at the library. $0.09 is charged for one page printing and $0.12 is charged for one page
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photocopying with Billiken Bucks. The charge for copying on the coin operated machine
is $0.15 per page. The library has 32,000 square feet with 45 large study tables, 184 study
carrels, and 6 study rooms. The use of study rooms is based on a first-come first-serve
basis. The east end of the library is reserved as a quiet-study-only area, which has been
created based on the patrons’ request.
Population and the Sample

The population of this study is all public health students who were enrolled in the
School of Public Health at Saint Louis University during the academic year 2006-2007.
The potential sample is the same as the study population, which turns out to be a total of
282 students. All students were given the option of participating in this study. Students
who voluntarily answered questionnaires were counted into the final sample pool.

There are three reasons for selecting public health students as the study subjects:

1) Public health is a multi-disciplinary field, which encompasses community
health, business, legislation and policy, communication, social science, ethics, and other
fields and disciplines. Therefore, students in public health programs are often asked to
write papers. Almost all of the courses, except the ones in biostatistics, a term paper or
research project will be assigned to students. Some papers define the topics and some
only provide a scope and students can identify a specific health problem as the paper
topic. Usually, students will be given one or two months to identify the topic, search the
literature or collect data, review the literature, and write the paper. Therefore, students
will need to use different information resources to search the literature. In completing a
research paper or project assignment, students have similar tasks with similar

requirements as well as similar purpose and goal of seeking information although the
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paper topics are various. Thus, the impact of tasks and purposes of information seeking is
eliminated in this study.

2) The majority of the public health students are young, which helps to eliminate
the effect of age on the information seeking behavior.

3) Usually, it takes about two years to receive a Master’s degree in public health.
For the first-year students, spring semester is the second semester in their program study.
They have been familiarized with the educational resources, including the library
resources and services, the environment of the School, and requirements of the degree
programs. Second year students have already been aware of and used library resources
and services. Therefore, spring semester is a good semester to collect data from the public

health students.

Data Collection
Instruments

Because the present study tested if some of the influential factors that determine
the selection of a primary resource can also be used as determinants to explain and
predict actual use of the resource, two self-administered questionnaires were distributed
over the course of the study. The questionnaire that is distributed before students start or
when students just start their assignment is pre-questionnaire while the one that is
distributed just before or right after students finish their assignment is post-questionnaire.

The pre-questionnaire (See Appendix D) focused on the intention to use a primary
resource and asked about previous experience of using the intend-to-use primary resource,

behavior beliefs, normative beliefs, and perceptions about resource characteristics and
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library environment. The post-questionnaire (See Appendix F) focused on the actual use
of the primary resource and asked about student’s information literacy skills, and basic
demographic information. Considering the complexity of information seeking behavior,
both questionnaires asked about the channel through which students accessed the intend-
to-use and actually-used information resource, and the geographical locations of using the
primary resource. The post-questionnaire also included questions about information
resources encountered except the actually-used primary resource during completion of
assignments. Current and future tenses were used in the pre-questionnaire while the past
tense was used in the post-questionnaire. Multiple items were used to measure 15
variables in the proposed model. All the items were measured on a 7-point Likert scale,
ranging from 1 (strongly disagree) to 7 (strongly agree). The items measured for each
variable were randomly sequenced in the electronic questionnaires.
Research Procedure

The student participants completed questionnaire instruments during the spring
2007 semester. By reviewing the course schedule and course syllabi in the spring
semester 2007, research paper or project assignments started as early as right after the
Spring Break, which was around middle to the end of March (March 26, 2007), and
needed to be submitted by the end of the second week of May (May 11, 2007). Based on
the course schedule, the pre-questionnaire was distributed in the first week after the
Spring Break and the post-questionnaire was distributed since the last week of April. In
order to develop valid instruments, a focus group for confirming the information resource

list and variables identified in the proposed model and a pilot-test of the questionnaires
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were conducted before formally distributing the pre-questionnaire. Table 3.1 shows the
time period for the data collection.

Table 3.1

The Time Frame of the Data Collection

Time Period Tasks

February - mid March, 2007 Focus Group & Questionnaires

Pilot Test
March 26- April 20, 2007 Pre-Questionnaire Distribution
April 21 - May 18, 2007 Post-Questionnaire Distribution

Focus Group

In order to ensure questionnaires’ face validity and content validity, two focus
group discussions with five public health students in each group were conducted. The
draft questionnaire question items were developed by the researcher through scanning the
previous theoretical and empirical studies. The consistency of variable measures with
students’ information resource selection and use context were discussed. Comments and
suggestions about the question items’ sequence and wordings were also solicited.

The focus group recruitment email (see Appendix A) was sent out to all the Public
Health students asking volunteers to participate in focus group discussions until 10
students were recruited. In order to exclude the focus group student participants from the
formal questionnaire distributions, students were asked to write down the last four digits
of their student ID numbers. During the focus group discussion, the researcher explained
the purpose and process of the focus group. The focus group was conducted in a public
area for the convenience of all participants and took about 1 hour.

In the focus group, students were asked to do three things:
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1) Brainstorming. Asked students to list all the information resources they had
used for finishing their paper or project assignments since they enrolled into the public
health program, where they usually accessed those resources, and from which approaches
they heard about those resources. People who may influence their selection and use of
information resources were also asked. The researcher took notes on the answers.

2) On the answer sheet (see Appendix B), students were asked to cross out the
information resources they had never used before and add what they had used but were
not listed on the questionnaire. They were also asked to identify the sources from which
they accessed the resources and the approaches through which they heard about the
resources.

3) Card sorting. Card sorts suggested by Moore and Benbasat (1991) were then
performed to assess construct validity. 70 question items in the instruments were printed
on 3 x 5 inch index cards, which were shuffled randomly and then presented to the public
health students individually. Each student was asked to sort the cards into 11 appropriate
construct categories that represented the respective variables. Comments and suggestions
on question item sequence and wording choices were also solicited. The items kept in the
questionnaires for a variable were based on the frequency of being sorted into the same
category by students.

On the basis of these results, some items were modified, and some were deleted.
For example, “Scholars, experts, and professionals outside SLU” was suggested to be
added into the human information resources/sources lists. The ambiguous wordings of
some of the question items were revised to clarify the meaning. Pre- and post-

questionnaires were then developed and subjected to pilot testing.
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Pilot-Test of the Questionnaires

The pilot test of the questionnaires was conducted to further improve the content
validity, to determine problems in completion of the questionnaire and to estimate the
time needed to complete each questionnaire.

20 students in addition to the 10 focus group students were recruited through
emailing to all the Public Health students. At the end of each questionnaire, students were
asked to write down the last four digits of their student ID number so that they were
excluded from the formal questionnaire distribution. At the same time, students were also
asked to write down their comments and suggestions about the wording and the item
sequence at the end of each questionnaire. In order to evaluate the reliability of the items
for each variable, Cronbach’s o coefficient was calculated with SPSS for Windows 15.0.
The target value of Cronbach’s a coefficient was 0.70 in this study. Among 15 variables
in the proposed model, Cronbach’s a of 14 variables met the criterion except the previous
experience construct, which was 0.695, close to 0.70. The pilot test was voluntary and no
incentive was provided.

Based on the result of the pilot test, item wordings and sequences were revised for
the formal data collection.

Administration of the Questionnaires

In order to increase the response rate, three methods were used to distribute the
questionnaires, which included electronic questionnaires, face-to-face in class distribution,
and campus mail.

1) Electronic questionnaire. A commercial service for online questionnaire design

and distribution called SurveyMonkey (http://www.surveymonkey.com), was used for
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this study. By using this service, a URL linked to each questionnaire was obtained. An
email recruitment letter (Appendix C) for the pre-questionnaire and a letter (Appendix E)
for the post-questionnaire were sent to all the public health students for participation in
the study. The letter included the information about the study overview, what they needed
to do, incentive information, and other relevant information. The letter also included the
URL of each questionnaire. The email letter was sent again after 8 days and 16 days of
the first distribution to remind students to fill out the questionnaire.

2) Questionnaire in print distributed in class. With the instructor’s permission, the
researcher made a short presentation about the study at the beginning or during the break
in a total of 15 classes. A package with the return address labeled on the campus-mail
envelop, which included the cover letter that describes the study’s purpose, intended use
and management of the data, the IRB approval number, and the hard copy of the
questionnaire, was distributed to each student in the class.

3) Questionnaire in print distributed by campus mail. A hardcopy of the pre- and
post-questionnaire with the recruitment letter was also dropped into the students’
mailboxes at the department.

The same distribution process was applied to both pre- and post-questionnaires. In
the pre-questionnaire recruitment letter (Appendix C) and at the end of the pre-
questionnaire (Appendix D), the information about the upcoming post-questionnaire was
emphasized to make students aware of it. Since the questionnaires were distributed twice,
in order to match students’ answers in the pre- and post-questionnaire, students were
asked to write down the last four digits of their student ID number at the end of both the

pre- and post-questionnaires. Other than the number, no other identifying information
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was collected. In order to motivate students to participate, an $8 Barnes & Noble
bookstore gift card or an $8 Billiken Bucks on-campus printing gift certificate was
provided to each student participant after they finish both the pre- and post-questionnaires.
As both questionnaires were sent to all public health students, some of the students who
participated in the focus groups and the questionnaire pilot test also filled out both
questionnaires. Although the incentive was also provided to the participants among the

30 students, their questionnaire answers were excluded from the data analysis.

Operational Measures of Variables
Demographic Variables

Gender

Participants were asked about their gender with 1) male and 2) female.
Age

Participants were asked to select their age from the following eight choices: 1)
under 20, 2) 21-25, 3) 26-30, 4) 31-35, 5) 36-40, 6) 41-45, 7) 46-50, and 8) over 51.
Academic Status

Participants were asked to select their highest level of education or degree before
they were enrolled into their current public health program from the following seven
choices: 1) Undergraduate course work, 2) Specialist, 3) Certificate, 4) B.S./B.A., 5)
M.S./M.A., 6) Ph.D., and 7) Others. In addition, participants were also asked to report the
major of their highest degree completed. Because the School of Public Health also offers
dual degree programs, the questions about what the other degree programs and in which

level except the public health degree programs the students also pursued.
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Behavior Belief and Normative Belief Variables
Use Belief Strength to Measure the Behavior Beliefs and Normative Beliefs Variables
In the TRA, each behavior belief (perceived consequences of performing a
behavior) is multiplied by its corresponding evaluation of each consequence based on the
expectancy-value attitude model. However, no evaluation term is employed in Davis’
TAM. In his dissertation in 1986 (Davis, 1986), Davis stated that Fishbein and Ajzen
contend that several studies have shown that

“Attitudes can be estimated more accurately by considering both belief strength
and evaluation of associated attributes than by using the sum of the beliefs or the
sum of the evaluations... One exception occurs when the evaluations are either
all positive or all negative. In this case, the sum of beliefs alone will tend to be
highly correlated with the attitude. ” (Fishen and Azjen, 1975, p. 227,)

In the TAM, both specific belief items, which are perceived usefulness and perceived
ease of use, are positively valenced with respect to the evaluative orientation, which
is also the case in this study. In addition, Davis stated that even though there are a set
of beliefs with mixed positive and negative orientation, any set of salient beliefs may
be transformed to “all positive” or “all negative” beliefs by reversing the data coding
scheme. “Hence we could not expect a moderating role for the evaluation term even
according to Fishbein and Ajzen’s logic.” (Davis, 1986, p. 33) Therefore, only belief
strength was used to measure each belief variable and its corresponding measured
items in this study.
Behavior Belief Variables

As has been discussed above, behavior beliefs in this study included perceived
usefulness (advantage), and perceived free of intellectual effort (ease of use) and
perceived freedom of physical effort (disadvantages) of using an information resource.

As perceived usefulness and perceived free of intellectual effort (ease of use) indicated
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the same conception as they did in the TAM, the question items measuring these two

variables developed and validated by Davis (1989a) were directly adopted with wording

changed to fit the context of the present study. Question items measuring perceived

freedom of physical effort were adapted from studies of Culnan (1985), Fidel (2004), and

McCreadie & Rice (1999a & b), as well as focus group discussions (see Table 3.2).

Table 3.2

Items Measuring Behavior Beliefs toward Using a Primary Resource (BB)

Question Items (12 items) Source Scheduled
Administration
Perceived Usefulness (USE) Davis (1989a) Pre-Questionnaire

¢ Using the Primary Resource helps me to be
a productive student

¢ Using the Primary Resource enhances my
effectiveness on the coursework

¢ Using the Primary Resource improves my
academic performance

¢ | find the Primary Resource a useful tool
for me to finish the assignment

Perceived Free of Intellectual Effort (Ease of Davis (1989a)
Use) (EOU)
® [earning to use the Primary Resource is
easy for me
e [ find it is easy to get the Primary Resource
to do what I want to do
e [t is easy for me to become skillful at using
the Primary Resource
¢ The Primary Resource is easy to use

Perceived Freedom of Physical Effort (FPE) Culnan (1985),

o | find I don’t need to take too much Fidel (2004),
physical effort to find or approach the McCreadie & Rice
Primary Resource (1999a & b), &

e [ find the Primary Resource is always Focus Group

available whenever I need to use it

e Accessing the Primary Resource is
convenient

e Overall, using the Primary Resource will
save me a lot of physical effort

Pre-Questionnaire

Pre-Questionnaire
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Normative Belief Variables

In the TRA, Ajzen & Fishbein (1980) stated that other peoples’ behavior and

perceptions have impact on an individual’s behavior intention. In an attempt to develop a

model with a better predictive power, Taylor and Todd (1995a) decomposed the TRA’s

subjective norm beliefs into two different referent groups, peers and supervisors (a = .92

and a = .80, respectively). Similarly, this study decomposed referent groups into

instructors, classmates, and reference librarians based on the focus group discussions, and

the items used in the Taylor and Todd’s (1995a) instrument (see Table 3.3)

Table 3.3

Items Measuring Normative Belief Variables (NB)

Scheduled
Question Items (9 items) Source Administration
Instructor’s Influence (INSTR) Ajzen & Fishbein Pre-Questionnaire
e My Instructors expect me to use the (1980), Taylor &
Primary Resource that I intend to use Todd (1995a), &

e My Instructors want me to frequently use ~ Focus Group
the primary resource that I intend to use

¢ Generally speaking I try to do what
Instructors think I should do

Classmates’ Influence (STU) Ajzen & Fishbein
e My Classmates expect me to use the (1980), Taylor &
primary resource that I intend to use Todd (1995a), &

e My Classmates want me to frequently use ~ Focus Group
the primary resource that I intend to use

¢ Generally speaking I try to do what
Classmates think I should do

Reference Librarians’ Influence (REFL) Ajzen & Fishbein

e The health sciences Reference Librarians (1980), Taylor &
expect me to use the primary resource that I Todd (1995a), &
intend to use Focus Group

¢ The health sciences Reference Librarians
want me to frequently use the primary
resource that I intend to use

¢ Generally speaking I try to do what health

sciences Reference Librarians think I should do

Pre-Questionnaire

Pre-Questionnaire
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Behavior Intention and Actual Use Variables
Behavior Intention Variable
The behavior intention construct was represented by the “selection of a primary
information resource” variable in this study and was measured through a 4-item 7-point
Likert scale adapted from Ajzen & Fishbein (1980) and Taylor & Todd (1995a) with a
reliability coefficient of .91. Table 3.4 lists the items measuring students’ selection of the
primary information resource.

Table 3.4

Items Measuring Selection of a Primary Information Resource (BI)

Scheduled
Question Items (4 items) Source Administration
Behavior Intention (BI) Ajzen & Fishbein  Pre-Questionnaire
¢ [ intend to use the primary resource to (1980) and Taylor
finish my assignment & Todd (1995a)

¢ [ intend to use the primary resource at
every opportunity while completing the
assignment

¢ To the extent possible, I would use the
primary resource to find information for
finishing my assignment

¢ [ intend to increase my use of the primary
resource in the future

Actual Use Variable

The TRA and the TAM have been applied to investigate human behavior,
including technology usage. However, “despite the number of studies targeted at
explaining technology usage, there are crucial differences in the way the variable has
been conceptualized and operationalized.” (Straub, et al., 1995, p. 1328) Many of the
studies used subjective self-reported usage (Davis 1985 & 1989b) while some of them

used objective measures (Taylor & Todd, 1995a), such as computer logs or an actual
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count, to measure actual use of a technology. Both Straub, et al. (1995) and Szajna (1996)
compared both subjective and objective measures of technology usage with Davis’ (1986)
TAM, and found that while subjective self-report technology usage was related to
perceived usefulness and perceived ease of use, objective computer recorded technology
usage showed distinctly weaker links. However, Davis (1989b) also pointed out that in
cases where objective usage logs are not available, self-reported usage measures can be
used to represent system usage although “they should not be regarded as precise

measures of actual usage frequency.” (p. 991)

In this study, it is very difficult to acquire objective usage data about students’
actual use of the primary resources. Therefore, self-reported usage measures were used in
this study. Based on Davis (1989b) and Lederer, et al. (2000), the frequency and the
duration of usage is typical of the kind of self-reported measures, two items with 7 points
Likert scale were adapted to measure the variable of “actual use” in this study (Table 3.5).

Table 3.5

Items Measuring Actual Use of a Primary Information Resource (AU)

Question Items (2 items) Source Scheduled
Administration
Actual Use (AU) Davis (1986, Post-
¢ Please estimate how many total hours you 1989b), Lederer, et Questionnaire
have used the primary resource for al. (2000)

completing the assignment
¢ How often have you accessed the primary

resource that you used for completing your
assignment
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External Variables: Resource Characteristics

Three types of information resources were the main focuses of the present study.
They are electronic resources (e.g., online databases, e-journals, e-books, and the Web,
etc.), print resources (e.g., books in print, and journals in print, etc.), and human (e.g.,
reference librarian). Human resources, in this study, were mainly focused on reference
services. Three different types of information resources all possess similar characteristics,
which include resource accessibility (resource functionality type of characteristics) and
resource quality (resource content type of characteristics). Resource quality means the
quality of information that is contained or transferred by a resource and same six items
were used to measure resource quality for each type of resources. Resource accessibility
indicates the resource utility and usability criteria and different items were used to
measure resource accessibility for each type of resources. For electronic resources,
resource accessibility was evaluated based on system functionalities, navigation, layout
and information representation, and response time (Chang, et al., 2005; Wixom & Todd,
2005; Thong, Hong, & Tam, 2002) (6 question items) (see Table 3.6). Print resource
accessibility was evaluated through its index system, reference system, organization of
information, layout of information, and other criteria to make it easy to navigate and
understand (Taylor, 1986) (6 question items) (see Table 3.7). Reference services’
accessibility is mainly represented through reference librarians’ attitude to patrons
(RUSA, 2004) (3 question items), question negotiation level (Taylor, 1968) (3 question
items), literature search instructions (Gross & Saxton, 2002; Minchow, 1996) (3 question

items) (see Table 3.8).
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Table 3.6

Items Measuring Perception on Electronic Resources Characteristics (ER)

Question Items (12 items)

Scheduled

Source Administration

Resources Quality

¢ E-resource(s) contains relevant information
to the topic of the assignment

e E-resource(s) contains current, latest, and
up-to-date information

¢ E-resource(s) contains reliable
information

e E-resource(s) contains accurate and
valid information

e E-resource(s) contains information in a
wide scope and depth

¢ E-resource(s) contains enough
information for me to finish the
assignment

Resource Accessibility

¢ E-resource(s) provides searching functions
that I can use to finish my assignment

¢ E-resource(s) provides assistance to
help me identify the search terms

¢ The information on the web pages of
E-resources is presented in a clear
and well-organized manner

¢ The E-resource(s) is easy to navigate

® The E-resource(s) responds quickly
when [ am doing a search on it

¢ The E-resource(s) allows me to manage the
search results in different ways (display,
export, print, save, email, etc.) based on my
personal preference

Chang, et al.(2005), Pre-Questionnaire
Taylor (1986),

Marton & Choo

(2002), Wixom &

Todd (2005),

Thong, Hong, &

Tam (2002)
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Table 3.7

Items Measuring Perception on Print Resources Characteristics (PR)

Scheduled
Question Items (12 items) Source Administration
Resources Quality Chang, et al.(2005), Pre-Questionnaire
e Print resource(s) contains relevant Taylor (1986),
information to the topic of the assignment ~ Marton & Choo
e Print resource(s) contains current, latest, (2002)

and up-to-date information

¢ Print resource(s) contains reliable
information

e Print resource(s) contains accurate and
valid information

® Print resource(s) contains information in a
wide scope and depth

¢ Print resource(s) contains enough
information for me to finish the
assignment

Resource Accessibility

¢ Print-resource(s) provides an easy to
understand reference system (such as “see”,
“see also”, etc.)

¢ Print-resource(s) provides clear user
instructions

¢ The information on each page of the Print-
resource(s) is presented in a clear and well-
organized manner

¢ Print-resource(s) is organized well to make
it easy to go to other pages to find the
information and return to the previous page

¢ Print-resource(s) uses consistent terms
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Table 3.8

Items Measuring Perception on Reference Services Characteristics (REF)

Scheduled
Question Items (16 items) Source Administration
Resources Quality Chang, et al.(2005), Pre-Questionnaire

e Reference librarians provide the information Gross & Saxton

that is related to the topic of the assignment. (2002), Marton &
e Reference librarians give the current, latest, Choo (2002),

and up-to-date information Minchow (1996),
e Reference librarians provide reliable RUSA (2004), Taylor

information (1968), Taylor (1986)
e Reference librarians provide accurate and valid

information

e Reference librarians provide information in a
wide scope and depth

e Reference librarians provide enough
information for me to finish the assignment

Resource Accessibility
1) Attitude to Patrons:
e Reference librarians are ready to help me
whenever I approach them
e Reference librarians acknowledge me waiting
for services when he/she is serving other users
e Reference librarians show interest in my
question

2) Question Negotiation Level
e Reference librarians understand my question
e Reference librarians help me to articulate
ambiguous question
e Reference librarians make sure I find what I
want

3) Literature Search Instructions

e Reference librarians’ literature search
instruction and/or library orientation gives me
awareness of information resources and
services provided by the library

e Reference librarians’ literature search
instruction and/or library orientation gets me to
use information resources and services
provided by the library

e Reference librarians’ literature search
instruction and/or library orientation makes me
skillful at searching online databases
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External Variable: Individual Differences
Domain Knowledge
Years of work /study experience related to public health before starting a public
health program and self-reported familiarity of domain knowledge were used to measure
the variable of domain knowledge in this study. By adapting the question items from
studies conducted by Thong, Hong, & Tam (2002) and Curley, Connelly, & Rich (1990),
two items were used to measure the participants’ domain knowledge variable (Table 3.9).

Table 3.9
Items Measuring Domain Knowledge (DK)

Scheduled
Question Items (2 items) Source Administration
Domain Knowledge (DK) Thong, Hong, & Post-
¢ How many total years of previous and/or Tam (2002), Questionnaire
current work experience do you have that is Curley, Connelly,
relevant to the public health field? & Rich (1990),

¢ Before you started the graduate program in
public health, how much do you think you
knew about public health?

Information Literacy Skills

Based on Eisenberg et al. (1997) Big6™ Skills and the Association of College &
Research Libraries (ACRL) (2000) information literacy standards and guidelines for
higher education, information literacy contains the indicators about the ability to
determine a range of sources, identify sources, prioritize sources, locate sources, and use
sources to find information. In order to be information literate, a person needs to possess
the experience and skills of using computers, online databases, and the Internet. Duration
and frequency of searching online databases have been used to indicate experience in

many studies (Hsieh-Yee, 1993; Palmquist & Kim, 2000) and they are also used to
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indicate experience of using computers, online databases, and the Internet in this study.

Self-reported proficiency in a set of specific skills in using computers (Romanov &

Aarnio, 2006; Lee et al, 2003), searching online databases (Monoi et al, 2005; Hsieh-Yee,

1993; Lawrence & Levy, 2004; Palmquist & Kim, 2000), and searching the Internet

(Lazonder et al, 2000) were adapted from the surveys in the previous studies (Table 3.10)

Table 3.10

Items Measuring Information Literacy Skills (IL)

Scheduled
Question Items (10 items) Source Administration
Information Literacy Skills (IL) . ACRL(2000),Eisenberg, Post-
1) Computer Experience and Skills et al (1997), Hsieh-Yee Questionnaire

® How long have you been using a
personal computer?

¢ On average, how many hours a
week do you use a computer for the
purposes of studying and working?

¢ How would you rate your proficiency
in using the following
software/computer program?

¢ How would you rate your proficiency

in the following general computer
skills?

2) Database Experience and Skills
* How long have you been using online
databases available in the libraries or
any other places?
¢ How often do you use online
databases?
¢ How would you rate your proficiency

in the following database searching
skills?

3) Internet Experience and Skills
® How long have you been using the
Internet?
¢ How many hours per week do you
spend on the Internet?
¢ How would you rate your proficiency
in the following Internet activities?

(1993), Lawrence &
Levy (2004), Lazonder
et al (2000), Lee et al
(2003), Monoi et al
(2005), Palmquist &
Kim (2000), Romanov
& Aarnio (2006)
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Previous Experience of Using the Primary Resource

As discussed in Chapter 2, previous experience has been found to either directly
or indirectly affect the selection and use of an information resource affecting the users’
behavior belief on using an information resource. Duration and frequency of using the
primary resource, awareness of the primary resource availability, and knowledge about
the scope and functions of the primary resource were used to measure the previous
experience of using the primary resource in this study. Except two question items
measuring duration and frequency of use of the primary resource adapted from previous
studies (Hsieh-Yee, 1993; Palmquist & Kim, 2000), four other items were developed by
the researcher for the purpose of this study (see Table 3.11).

Table 3.11

Items Measuring Previous Experience of Using Primary Resources (EXP)

Scheduled
Question Items (6 items) Source Administration
Previous Experience of Using the Primary Hsieh-Yee (1993), Pre-Questionnaire
Resource (EXP) Palmquist & Kim
¢ How long have you been using the primary (2000)
resource?

¢ On the average, how often do you use the
primary resource?

e What probability do you think you could
find what you were looking for from the
primary resource?

¢ How much do you think you are aware of
the availability of the primary resource that
you intend to use

¢ How much do you think you know about
the scope and content of the primary
resource that you intend to use?

¢ How much do you think you know about
the functions, features, and tools provided
by the primary resource that you intend to
use?
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External Variable: Library Environment

Library environment, in this study, mainly meant the library’s physical

environment. The library’s access, technology resources/facilities, and collections were

used in this study to present different aspects of library environment. All the measured

items were designed by the researcher by referring to measures used in previous studies

(Adedibu & Adio, 1997; Boyce, et al, 2004; De Groote, et al, 2003; Liu & Yang, 2004;

Tannery et al, 2002; Taylor & Todd, 1995a). Table 3.12 presents the measured items for

different aspects of the library environment, which includes library access,

resources/facilities and technology support, library collection, and overall evaluation.

Table 3.12

Items Measuring Library Environment (LE)

Scheduled
Question Items (14 items) Source Administration
Library Environment (LE) Taylor & Todd Pre-Questionnaire
1) Library Access (1995a), Liu &
e The library is close to my home or work Yang (2004),
Adedibu & Adio

e [t is easy to find a parking space when I
drive to the library
e The library’s hours are convenient to me

2) Resources/Facilities and Technology
Support

¢ | can get on-site assistance from the staff of

the circulation, Interlibrary Loan, and
reference departments in the library

¢ | can get on-site technical assistance in the

library
¢ The library provides easy off-campus

access to the library’s electronic resources

and services
e Most of the time, I can find or have a
computer/laptop to use in the library

¢ Photocopying is convenient in the library

¢ Printing is convenient in the library

(1997), Tannery et
al (2002), De
Groote, et al
(2003), Boyce, et al
(2004)
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3) Library Collection

e The library has a rich collection of books,
journals, reference works, and other hard
copy materials

¢ The library has a rich collection of e-
journals, e-books, online databases, and
other electronic materials

e [t is easy to figure out the arrangement of
the materials in the library

® The book shelves in the library are easy to
navigate

4) Overall Evaluation
¢ Qverall, the library’s environment provides
me with easy access of information
resources and services

Data Analysis

The analyses of data included descriptive statistics, data screening and Structural
Equation Modeling (SEM). Questionnaire responses were entered into SPSS for
Windows 15.0. The significant level chosen for this study was .05. In order to ensure that
the statistical methods were used validly, statistical consulting and software support
services were acquired from the Social Science Statistics Center provided by the
University of Missouri. Two staff members of the center were consulted throughout the
whole data analysis process. The data analysis process, the statistical parameters used,
and the important analysis results reported followed the statistical experts’ suggestions
and the published literature in which SEM was the main method (Lin, 2005; Lee et al,
2007).

Descriptive Statistics
Descriptive statistics included a demographic description of the study participants

and a descriptive analysis about general information resources used, primary resources
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used, reasons why students use or not use the primary resources, resource access
approaches, and resource awareness channels. Frequencies and percentages were reported.
Data Screening

Data screening was performed to identify data entry errors and to examine how
appropriately the data meets the statistical assumptions. Frequency tables were used to
find mis-coded entries and missing data. Among many statistical assumptions, special
significance to multivariate analyses are the assumptions of normality, linearity, and
homoscedasticity. Violating one or more of these assumptions may cause statistical
results biased or distorted (Tabachnick & Fidell, 2001). Among them, normality is the
most important one. Because outliers may cause data to distribute abnormally, an outlier
check was conducted before the normal distribution evaluation.
Outliers

Among 134 full responses, outlier contamination was examined. “An outlier is a
case with such an extreme value on one variable (a univariate outlier) or such as strange
combination of scores on two or more variables (multivariate outlier) that may distort
statistics.” (Tabachnick & Fidell, 2001, p.66)

Univariate outliers were detected by box plots for each measured variable. Cases
with variable scores inside +1.5 IQRs (InterQuartile Range = 750 percentile — 25
percentile) on box plots are considered to be within the bounds of the distribution and are
therefore not considered outliers (Meyers, Gamst, & Guarino, 2006). Of 98 measured
variables in the proposed model, no univariate outliers were detected in the present study.

Multivariate outliers were assessed by calculating each case’s Mahalanobis

distance. The statistic D* measures the Mahalanobis distance, which is “the distance of a
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case from the centroid of the remaining cases where the centroid is the point created at
the intersection of the means of all the variables.” (Tabachnick & Fidell, 2001, p.68).
Each case is evaluated using the chi-square distribution with an alpha level of .001 and
Degree of Freedom (df) of the number of independent variables. In this study, there are
14 independent variables for each case. The case with D* in excess of 36.12 (df =14,
p<.001) was considered multivariate outliers and possible candidates for elimination.
Following the guideline, no multivariate outliers were detected so that all 134 cases were
eligible for data analysis.

Normality

A common rule-of-thumb test for normality is to check skewness and kurtosis of
each measured variable through SPSS. Researchers use different thresholds as indicative
of departures from normality. In this study, £2.00 was used for interpreting skewness and
kurtosis of each measured variable (i.e. 98 item questions in this study).

Multivariate normality means that: 1) all the univariate distributions are normal; 2)
the joint distribution of any pair of the variables is bivariate normal; and 3) all bivariate
scatterplots are linear and homoscedastic (Kline, 2005, p. 48). It is impractical to examine
all aspects of multivariate normality. However, it is more likely that the assumption of
multivariate normality is met if all the measured variables are normally distributed
(Tabachnick & Fidell, 2001). Therefore, univariate normality was examined only in this
study.

After running descriptive analysis through SPSS, the values of skewness and

kurtosis of all 98 measured variables in this study fell into +2.00 range.
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Overview of Structural Equation Modeling (SEM)

Structural Equation Modeling (SEM) is a multivariate statistical technique which
incorporates and integrates multiple regression/path analysis and factor analysis. SEM
takes a confirmatory, rather than exploratory, approach to data analysis, which has
several advantages over the traditional regression method of testing directional
relationship between variables (Bryne, 2001; Tabachnick & Fidell, 2001; Kline, 2005;
Brown, 2006; Meyers, Gamst, & Guarino, 2006). In tradition, multiple regression and
path analysis, each variable has only one indicator. Factor analysis is usually performed
in a model in which each variable has multiple indicators but there are no causal effects
(arrows) connecting the variables. However, the SEM refers to a hybrid model with both
multiple indicators or items measuring a variable (called latent variable or construct), and
causal paths connecting the latent variables. SEM can simultaneously estimate all path
coefficients and test the significance of each causal path, and permitting the evaluation of
the model performance as a whole by checking the overall goodness of fit of a
hypothesized model rather than only testing coefficients individually as Multiple
Regression does (Bagozzi, 1981 & 1982).

According to Bryne (2001, p. 7), SEM can be used in three scenarios to test the
proposed model, which include strictly confirmatory, alternative models, and model
generating. The alternative models and model generating scenarios were applied more
often than strictly confirmatory scenario in the previous studies. In the alternative models
case, researchers propose several alternative models and test the goodness of fit of the
each alternative model to a single set of sample data, and select one model that best

represents the sample data. The alternative models may contain different variables and/or
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different causal paths among the same variables. Therefore, the overall goodness of fit of
alternative models will be different. Some of the good examples of the previous studies
that took alternative models approach include Lin’s dissertation study (2005) and Wixon
& Tood’s study (2005). In the model generating scenario, researchers propose a research
model based on the theories and empirical studies and would like to find the relationships
among the variables in the proposed model. When the initial model fit is found poor,
researchers proceed in an exploratory fashion by adding causal paths to modify and re-
estimate the model that better describes the sample data. However, those suggested causal
paths can not be taken arbitrarily and need to be substantively meaningful. Therefore, in
the model generating scenario, the purpose of testing a model is to find a model that is
both substantively meaningful and statistically well-fitting to the sample data. Lin’s
dissertation study (2005) is a good example to understand this approach as well.

In this study, the SEM was performed to test the psychometric properties of
measured items and constructs (measurement model validating), as well as to examine
the hypothesized causal relationships between variables in the proposed model (structural
model fitting) by taking model generating approach. Therefore, the SEM was
decomposed into two steps: Confirmatory factor analysis (CFA) measurement model
estimation and SEM structural model analysis, which were reported in detail in the
following sections. Both steps were performed by using SPSS for Windows 15.0 and
AMOS 7.0.

CFA Measurement Model Estimation
CFA measurement model estimation is the first step of Structural Equation

Modeling (SEM). The purpose of the measurement model estimation is to specify the
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pattern by which each measure (e.g. indicator or item question in this study) loads on a
particular factor (e.g. construct or variable in the proposed model in this study) and to
assure the reliability and validity of measures and constructs. The measurement model
represents the degree to which the indicator variables (each question item in the case of
this study) capture the essence of the latent factor. A valid measurement model is the
model which meets the requirements of psychometric soundness: reliability and validity
of measures and constructs. The purpose of testing reliability and validity of measures is
to assure multiple items measure the hypothesized latent variables but not others. It is
accomplished primarily through confirmatory factor analysis. By doing so, measurement
error is reduced by having multiple items measuring a latent variable with psychometric
soundness. It is critical that measurement of each latent variable is psychometrically
sound before testing the causal relationships among latent variables (Byrne, 2001). In this
study, squared factor loadings (SFLs) was used to test item reliability and Cronbach’s a
and the composite reliability p were used to test construct reliability. Construct validity,
including both convergent and discriminant validity, was assessed by using average
variance extracted (AVE) and by examining the correlations between the items of
potentially overlapping constructs, respectively.

In the present study, there were a total of 15 variables (also called constructs or
latent variables) in the proposed model and multiple items (also called indicators or
measured variables) were used to measure each variable. In total, 98 items comprised 15

latent variables (Table 3.13).
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Table 3.13

Variables and the Number of Measured Items in the Research Model

Number of

Variable Abbreviation Measured Items

Selection of a primary information

! resource Bl 4
2 formationresouree LA .
3 Perceived usefulness USE 4
4 Perceived ease of use EOU 4
5  Perceived freedom of physical effort FPE 4
6  Instructors’ influence INSTR 3
7  Classmate’s influence STU 3
8  Reference librarian’s influence REFL 3
9  Electronic resources characteristics ER 12
10  Print resources characteristics PR 12
11 Reference services characteristics REF 16
12 Domain knowledge DM 2
13 Information literacy skills IL 9
14 Previous experience EXP 6
15 Library environment LE 14
Total 15 98

Item and Construct Reliabilities

Reliability means that “the numerical results produced by an indicator do not vary
because of characteristics of the measurement process or measurement instrument itself.”
(Neuman, 2006, p. 189). It can be assessed through item reliability and construct
reliability.

Item reliability refers to the degree of variance explained by the construct instead
of by error. This is typically measured by squared factor loadings (SFLs), which

represent the item’s ability to capture variance within the construct. The higher an item’s
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SFL, the higher the correlation between the item and the measured construct is.
According to Fornell and Larcker (1981), value more than .50 is acceptable value.

The construct reliability refers to the ability of measured items to tap a similar
underlying construct. The construct reliability will be high if the correlation of items is
high. It can be assessed through Cronbach’s a (Cronbach, 1951) and the composite
reliability p developed by Wertsm, Linn, and Joreskog (1974). Cronbach’s a has been
widely used to test internal consistency. However, it assumes each item is equally
weighted on the measured latent variable in determining the composite (Perugini &
Bagozzi, 2001). In order to take the different weight of each item into account, composite

reliability p was also used to test the construct reliability. The composite reliability is

calculated by use of the formula: p = (SNi)*/((ZAi)* + £0i), where Ai refers to the i th

factor loading and 0i to the i th error variance of measured items. The rule of thumb for

both coefficients is .60, which is considered acceptable for exploratory purposes, .70 is
adequate for confirmatory purposes, .80 is good for confirmatory purposes, and .90 is
excellent for confirmatory purposes (George & Mallery, 2003, p.189; Nunnally &
Bernstein, 1994). 0.70 was used in this study as the threshold of the construct reliability.
Table 3.14 lists the item reliability, Conbach’s a, and composite reliability for the
initial (hypothesized) measurement model. From Table 3.14, all the constructs except
domain knowledge (DK) and actual use (AU) exhibited close to or above the accepted
level of .070. Although most constructs met the criterion of construct reliability, a few
items do not have SFLs greater than the .50 recommended value. In order to ensure each
construct is psychometrically sound, most of the items having an SFL below the .50

threshold were removed (Segars & Grover, 1993). The reason for retaining a couple of
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items whose SFLs were less than .50 is because they met the recommended value of
squared multiple correlation (Taylor & Todd, 1995a) in the parameter estimation of the
measurement model, which was discussed in the following section. Considering low item
reliabilities of two items measuring the construct domain knowledge (DK), low construct
reliability, relative unimportance compared to other variables in the proposed model, and
an attempt to reach construct parsimony, domain knowledge (DK) construct was deleted
from the measurement model. Although the variable actual use of the selected primary
information resource (AU) is not reliable either, considering the importance of this
variable in the proposed model, the second item measuring the frequency AU was
retained as a single measured item to represent the variable AU in the structural model
analysis because it has relatively higher SFL and previous studies used frequency to
indicate the construct of resource use (Davis, 1986 & 1989b; Lederer, et al., 2000). The
reason for low item reliability and construct reliabilities of these two constructs may be
because of the small number of question items used to measure this construct and self-
developed measured items without being tested in the previous studies. Table 3.15 lists
the retained 56 items measuring 13 constructs and re-computed item reliability and
construct reliabilities. All items load highly on the hypothesized constructs. Squared
factor loadings range from .432 to .960, Cronbach’s a range from .799 to .970, and the
composite reliability range from .732 to .958, all close to or exceeding the recommended

minimums.
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Construct Validity

A measure may be reliable but not valid, but it cannot be valid without being
reliable (Neuman, 2006). However, although 13 variables demonstrate acceptable item
reliability and construct reliabilities, the reliability estimates may not be sufficient when
unidimensionality is considered. Unidimensionality means “an assumption underlying the
calculation of reliability and is demonstrated when the indicators of construct have
acceptable fit on a single-factor (one-dimension) model” (Hair et al, 1995). Cronbach’s a
and composite reliability do not guarantee construct validity. Convergent validity and
discriminant validity should therefore be considered.

Convergent validity is when, in the presence of other items for other constructs,
the items in a given construct move in the same direction and thus are highly correlated
(Campbell & Fiske, 1959). In simple words, items of constructs that theoretically should
be related to each other are, in fact, observed to be related to each other. This differs from
the reliability test in that the reliability test includes only the items for a single construct
and do not compare to other constructs. Convergent validity can be tested through
average variance extracted (AVE). AVE refers to the amount of variance captured by the
construct versus the amount due to measurement error. It can be calculated with the
formula: AVE = YAi?/(YMi*+Y.0i), where Ai refers to the i th factor loading and 0i to the i
th error variance of measured items. It has been suggested that AVE should be greater
than .50 to justify using a construct (Barclay, Thompson, & Higgines, 1995). Table 3.16
lists AVEs of 13 constructs in the revised measurement model. In this study, AVEs of all

the constructs are close or above the recommended value .50.
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Table 3.16

Average Variance Extracted (AVE) of 13 Constructs in the Revised Measurement Model

Average Variance Extracted

Variable Name Constructs (AVE)
> 0.5
USE Perceived usefulness 0.762
EOU Perceived ease of use 0.665
FPE Perceived freedom of physical effort 0.719
INSTR Instructor’s influence 0.645
STU Student’s influence 0.701
REFL Reference librarian’s influence 0.642
BI Selection of primary resource 0.769
ER Electronic Resources Characteristics 0.555
PR Print Resources Characteristics 0.466
REF Reference Services Characteristics 0.607
IL Information Literacy Skills 0.778
EXP Previous experience 0.799
LE Library Environment 0.481

Discriminant validity refers to items of constructs that theoretically should not be
related to each other are, in fact, observed to not be related to each other (Campbell &
Fiske, 1959). It represents the degree to which items differentiate among constructs or
measure distinct concepts. Discriminant validity is assessed by examining the
correlations between the items of potentially overlapping constructs. Items should load
more strongly on their own constructs but not on other constructs. The average variance
shared between a construct and its measured items should be greater than the variance
shared between the construct and other constructs (Compeau, Higgins, & Huff, 1999).
Fornell and Larcker (1981) suggested that the squared correlations between the constructs
should be less than the variance explained by each construct. Table 3.17 provides a
shared variance comparison of all 13 constructs. The diagonal row demonstrates the

variance of each individual construct extracted from its measured items (Fornell &
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Larcker, 1981), which are larger than other values in the corresponding construct column.

Therefore, all 13 constructs in this study met the requirement of discriminant validity.

Table 3.17

Discriminant Validity Table

Constructs USE EOU FPE INSTR STU REFL BI ER PR REF IL EXP LE
USE 762

EOU 424 665

FPE 462 543 719

INSTR 118 .048 117  .645

STU .028 .010 .080 271 .701

REFL 075 013 .093 291 240 .642

BI 278 .08 .195 .030 .035 .061 .769

ER 259 412 176 108 .001 .044 .092 .555

PR 013 .045 .011 .021 .004 .005 .008 .060 .466

REF 094 046 .031 080 .012 .098 .102 .123 .088 .607

IL .004 .077 .016 076 .061 .024 .002 .116 .002 .010 .778

EXP 046 236 .023 035 .033 .007 .009 .111 .007 .021 .183 .799
LE 025 025 .032 .062 .002 011 .004 .070 .164 .211 .009 .048 .481

Standardized Factor Loading and the Squared Multiple Correlation

Although the retained 56 items comprising 13 variables met the requirements of

reliability and validity, in order to verify the psychometrical soundness, parameter

estimates of the measurement model need to be statistically significant. The two popular

parameter estimates are item standardized factor loadings with a significance test (¢

statistic) and squared multiple correlations.

Standardized factor loadings are standardized regression weight of items relating

to their purported constructs. The statistical significance is calculated by dividing the

unstandardized regression weight by its standard error. At the .05 alpha level (two tailed),

parameters (i.e. item factor loadings) associated with ¢ values of £1.96 or greater are

statistically significant. Item factor loadings with 7 values less than +1.96 are statistically

nonsignificant and might be considered unnecessary to the measurement model (Brown,

2006, p.125). Squared multiple correlation of each item is the squared standardized factor
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loading of each item. It indicates the shared substantial variance with their hypothesized

constructs. The recommended criteria for squared multiple correlation is .40 (Taylor &

Todd, 1995a). Table 3.18 shows that all of the retained 56 items in the revised model

were loaded highly on their corresponding constructs, the ¢ values were greater than 2.0,

and squared multiple correlations exceeded the recommended value of .40.

Table 3.18

Parameter Estimates for the Revised Measurement Model

Items Constructs Standardized T-values  Squared
Regression Multiple
Weights (Factor Correlation
Loadings)
Recommended Value >.7 >=+1.96 >4
BB1-1 <« Perceived usefulness .859%* - 137
BB1-2  « Perceived usefulness B73%* 12.704 761
BB1-3 < Perceived usefulness JT32%* 9.733 536
BB1-4  « Perceived usefulness 794%* 10.988 .630
BB2-1  « Perceived ease of use 826%* --¥ .682
BB2-2 < Perceived ease of use 822 %% 11.170 .676
BB2-3  « Perceived ease of use BT75%* 12.246 765
BB2-4 < Perceived ease of use T90%* 10.537 .624
BB3-1 <« Perceived freedom of physical effort .844%* % 12
BB3-2  « Perceived freedom of physical effort 190%* 10.660 .624
BB3-3  « Perceived freedom of physical effort 835%* 11.573 .697
BB3-4  « Perceived freedom of physical effort J193%* 10.725 .629
NB1-1 <« Instructor’s influence B70%* --¥ 757
NB1-2 <« Instructor’s influence 868F* 9.787 754
NB2-1 <« Student’s influence 980%* - .960
NB2-2  « Student’s influence B17%* 9.869 .668
NB3-1 <« Reference librarian’s influence 970%* --* 941
NB3-2  « Reference librarian’s influence .800%* 9.195 .640
BI-1 < Selection of primary resource 831 --* 691
BI-2 « Selection of primary resource BT71%* 12.206 758
BI-3 < Selection of primary resource 918** 12.934 .843
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ER-7
ER-8
ER-9
ER-10
ER-11
ER-12

PR-7
PR-8
PR-9
PR-10
PR-11
PR-12

REF-1
REF-2
REF-3
REF-4
REF-5
REF-7
REF-8
REF-9
REF-10
REF-11
REF-12
REF-13
REF-14
REF-15
REF-16

IL-3
IL-6
IL-9

EXP-5
EXP-6

LE-6
LE-12
LE-14

TTrr

T

L O O I B

T

T

«—

«—

«—

Electronic Resources Characteristics
Electronic Resources Characteristics
Electronic Resources Characteristics
Electronic Resources Characteristics
Electronic Resources Characteristics
Electronic Resources Characteristics

Print Resources Characteristics
Print Resources Characteristics
Print Resources Characteristics
Print Resources Characteristics
Print Resources Characteristics
Print Resources Characteristics

Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics
Reference Services Characteristics

Information Literacy Skills
Information Literacy Skills
Information Literacy Skills

Previous experience
Previous experience

Library Environment
Library Environment
Library Environment

168%*
T96%*
841
.806%*
J159%*
18

810%**
8027
199
152
11
6827

.828%*
849
.860%*
870
.8497%*
193
J183%*
852
.830%*
155
.838%*
T8HE
194
8027
.909%*

881+
25
B11%#*

.8497%*
.8347%*

657%*
154
925

8.837
9.327
8.945
8.426
8.525

9.270
9.234
9.362
8.140
7.772

12.328
12.592
12.859
12.342
11.089
10.887
12.398
11.896
10.302
12.079
10.768
11.117
11.281
13.871

8.904
9.943

7.639

9.189
7.909

589
.633
106
.649
576
516

656
.644
.639
565
506
465

.685
120
139
758
721
.629
614
125
.689
.569
702
.605
631
.643
827

77
526
658

721
695

432
568
.855

Note. * First path was set to 1, therefore, no SE or 7-value are given;

** indicates significant factor loading at # > £1.96

Thus far, the measures of each latent variable were psychometrically sound with

item and construct reliabilities and validity, as well as the factor loadings statistical
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significance testing meeting the criteria. There were a total of 56 items compromising 13
variables in the revised measurement model, which is presented in Table 3.19 and
depicted in Figure 3.2.

Table 3.19
Retained Variables and the Number of Measured Items in the Revised Model

Variable Abbreviation Mglsllrlrrl:grlt?efms
1 Selection of a primary information BI 3
resource

2 Perceived usefulness USE 4
3 Perceived ease of use EOU 4
4  Perceived freedom of physical effort FPE 4
5 Instructors’ influence INSTR 2
6  Classmate’s influence STU 2
7  Reference librarian’s influence REFL 2
8  Electronic resources characteristics ER 6
9  Print resources characteristics PR 6
10  Reference services characteristics REF 15
11 Information literacy skills IL 3
12 Previous experience EXP 2
13 Library environment LE 3

Total 13 56
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Figure 3.2. Revised measurement model with 56 items comprising 13 latent variables.
SEM Structural Model Analysis
When the requirements of reliability and validity in the measurement model are
met, the next step is to estimate the structure model. Bryne (2001) asserts that a

measurement model is basically a confirmative factor analysis and deals with the relation
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of the indicator variables to the latent constructs while a structure model relates to the
causal relationships of the latent variables and any additional observed or manipulated
variables. AMOS 7.0 Graphics was used to run the structural model and test the
hypothesized relationship between constructs. Maximum likelihood estimation was
employed to compute structure coefficients between latent variables. Chi-square XA,
Chi-square X?/df, Goodness of Fit (GFI), Adjusted Goodness of Fit (AGFI), Norm Fit
Index (NFI), Comparative Fit Index (CFI), Root Mean Square Residual (RMR), and Root
Mean Square Error of Approximation (RMSEA) were used to evaluate model fit
(Joreskog & Sorbom, 1996; Meyers, Gamst, & Guarino, 2006). In addition, causal paths
were interpreted as standardized coefficients in a regression analysis. Predictive power
was examined with squared multiple correlations (R?) for each endogenous variable.
Overall Goodness-of-Fit Statistics

The SEM is a statistical method to evaluate the plausibility of the proposed model
(i.e., the relationships between the variables). The goodness-of-fit of the model is
evaluated to compare the proposed model with the relationships existent in the actual or
observed data. If the proposed model and the actual or observed relationships are
consistent with each other, then the model fits the data and can be considered a credible
explanation for the hypothesized relationships. Model fit indices are used as statistic to
evaluate model fit. Over the past 20 years, at least 24 fit indexes have been proposed
(Klem, 2000) and there is presently no general agreement on which measures are
preferred. Researchers therefore recommend the use of multiple fit criteria. The following
model fit indices are commonly used as model fit criteria: Chi-square X3, Chi-square

X*/df, Goodness of Fit (GFI), Adjusted Goodness of Fit (AGFI), Norm Fit Index (NFI),
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Comparative Fit Index (CFI), Root Mean Square Residual (RMR), and Root Mean
Square Error of Approximation (RMSEA) (Joreskog & Sorbom, 1993; Meyers, Gamst, &
Guarino, 2006). Among them, Chi-square (Xz), Goodness of Fit (GFI), Root Mean
Square Residual (RMR), and Root Mean Square Error of Approximation (RMSEA) are
classified as absolute fit measures; Index (CFI) and Norm Fit Index (NFI) Comparative
Fit relative fit measures; and Adjusted Goodness of Fit (AGFI) parsimonious fit measure
(Meyers, Gamst, & Guarino, 2006, p.559).

X? value tests the difference between the proposed and the observed relationships.
With this index, significant values indicate poor model fit, whereas nonsignificant values
indicate good fit. While the X? value is easily influenced by the sample size, the ratio of
Chi-square to its degree of freedom, XZ/df, is also used to indicate a good fit. It is
suggested that a ratio of 3:1 or less indicates an adequate fit (Carmines & Maclver, 1981).

GFI is conceptually similar to the R2 in multiple regression (Kline, 2005). It
measures the amount of variances and covariances jointly attributed to the model. The
index ranges from O to 1, where 1 indicates a perfect fit. GFI should be equal to or greater
than .90 as indicative of an acceptable model (Hu, & Bental, 1999).

RMR and RMSEA measure the average residuals between actual/observed
covariance and the proposed/expected model covariance. It is suggested that an RMR less
than .09 and a RMSEA less than .10 indicates that a mode is acceptable (Hu & Bental,
1999).

CFI and NFI indicate the relative position between the independent model, which

assumes that there are no relationships in the data (thus a poor fit), and the saturated
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model, which assumes a perfect fit. Both CFI and NFI are suggested to be greater
than .90 for an acceptable model (Hu, & Bental, 1999)

AGFI is the parsimonious adjusted goodness of fit and “corresponds to the GFI in
replacing the total sum of squares by the mean sum of squares” (Meyers, Gamst, &
Guarino, 2006, p.560). Ideally, values greater than .80 indicate an acceptable model (Hu,
& Bental, 1999).

The structural model defines causal relationships among the latent variables. It is
accomplished primarily through path analysis with latent variables. Overall Goodness-of-
Fit indexes were used to compare the proposed model with the relationships existent in
the actual or observed data. The results of the analysis, including a standardized
coefficient, t-statistic, and p value for each hypothesized causal relationship, and total
variance explained for each dependent variable were reported in the following section.
Initial Structure Model

The structure model for this study included all 13 variables from the measurement
model and the actual use (AU) variable with a single measured item (see Figure 3.3). In
the model, electronic resource characteristics (ER), print resources characteristics (PR),
reference services characteristics (REF), information literacy skills (IL), previous
experience (EXP), and library environment (LE) are exogenous variables while others are
endogenous variables. Again, for the interest of clarity, all double-headed arrows
representing correlations among the exogenous variables have been excluded from the
figure. Each endogenous variable has an associated residual variance (Res 1 to Res8),
which indicates the variance that is not accounted for by its independent variables. Each

residual variance was scaled with “1” for the purpose of model identification.
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Figure 3.3. Initial structure model of the proposed research model.

In the structural modeling, multiple items for each construct were summed
together and then divided by the numbers of the items included. Thus, an index number
was created with the mean score of items comprising the corresponding construct.
According to Grapentine (2000, p.14), summated scales “help manage multicollinearity’s
effects on the estimation of regression coefficients and second, they help focus attention
on more fundamental dimensions, of which the individual attributes are indicators.” Since

two constructs, student’s influence and reference librarian’s influence, have items with
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squared factor loading values greater than .90, which may suggest multicollinearity
(Kline, 2005), using mean score of items for the structural modeling analysis is
reasonable. Although multiple items were averaged, the estimation of measurement errors
of observed variables (i.e. items) is included in modeling, and the constructs and their
hypothesized relations are tested simultaneously in the SEM (Bryne, 2001).
Overall Goodness-of-Fit of the Initial and the Final Structure Models

Based on the aforementioned guideline and criteria, causal paths among latent
variables were examined. An initial test was performed on the initial model depicted in
Figure 3.3. The overall X? value, with the degree of freedom of 138, was 340.379. Other
model fit indices for this initial model were X*/df = 2.467, GFI = .803, AGFI =.700, NFI
=.730, CFI = .811, RMR =.157, and RMSEA = .105. Except Xz/df, all other indices did
not meet the required minimums for accepting a model, indicating a poor model fit. A
poor model fit can be captured by the modification indices (MI) in AMOS 7.0. Based on
the MI values, ten causal paths were suggested to add to improve the model fit and all the
suggested paths are substantial and can be explained based on the previous studies and
the real-life situation. These ten suggested paths were not detected by the researcher
through the literature review process. The suggested paths included: 1) from instructor’s
influence (INSTR) to student’s influence (STU), 2) reference librarian’s influences
(REFL) to student’s influence (STU), 3) reference librarian’s influence (REFL) to
instructor’s influence (INSTR), 4) perceived ease of use (EOU) to perceived least
physical effort (FPE), 5) instructor’s influence (INSTR) to perceived usefulness (USE), 6)
reference librarian’s influence (REFL) to perceived freedom of physical effort (FPE), 7)

from reference services characteristics (REF) to behavior intention (BI), 8) from library
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environment (LE) to behavior intention (BI), 9) from information literacy skills (IL) to
instructor’s influence (INSTR), and 10) from library environment (LE) to instructor’s
influence (INSTR). The model was modified and examined again and all the model fit
indices evidenced good support for the final structure model of the proposed model with
an overall X* value of 136.298 with 126 degree of freedom. Table 3.20 presents the
summary fitting results for both the initial and final model with the recommended values
as reference. Figure 3.4 shows the final structure model with suggested causal paths
highlighted in bold. All double-headed arrows representing correlations among the
exogenous variables have been excluded from the figure for the purpose of clarity.

Table 3.20
Reported Values of Model Fit for the Structure Model

Model Fit Measures Recommended Values from Values from  Conclusion
Values Initial Model Final Model

Chi-square (X°) P>0.05 P =0.000 P =.250 Fit

Chi-square (X*)/df <3.00 2.467 1.082 Fit

Goodness of Fit (GFI) >0.90 0.803 0914 Fit

Adjusted Goodness of Fit >0.80 0.700 0.856 Fit

(AGFI)

Norm Fit Index (NFI) >0.90 0.730 0.892 Moderately
Fit

Comparative Fit Index (CFI) >0.90 0.811 0.990 Fit

Root Mean Square Residual < 0.09 0.157 0.054 Fit

(RMR)

Root Mean Square Error of  <0.10 0.105 0.025 Fit

Approximation (RMSEA)
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Figure 3.4 Final structure model with all 39 hypothesized causal paths.

Protection of Human Subjects
Reviews by the Campus Institutional Review Board for Human Subject Research
from the University of Missouri-Columbia and The Behavioral and Social Science
Institutional Review Board from Saint Louis University were completed and approved
before conducting the focus group discussions. Participation in this study was completely
voluntary. Subjects were informed that they could withdraw from participation at any

time without any negative consequences. No direct identifying information was requested
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in the focus group discussions, questionnaire pilot testing, and formal questionnaire
distribution. There was no treatment and no substantial risks or discomforts that might
have occurred as a result of subjects’ participation. All records and information collected

in this study are confidential.

Chapter Summary

This chapter presented the proposed research model and 32 hypotheses to be
tested in this study. In addition, the chapter also described the overall research design, the
instruments and measures, and the data collection procedures. The detailed data analysis
techniques and procedures, including data screening, CFA measurement model
estimation, and SEM structure model analysis, were also reported. After CFA
measurement model estimation, there were a total of 56 items retained in the model
measuring 13 latent variables. With psychometric soundness of 56 items and 13 variables,
the Overall Goodness-of-Fit of the model and the significant causal paths were tested.

The following chapter will present the study findings.
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Chapter IV
Findings

Overview
This chapter reports findings of the study. Questionnaire response rate and
demographic description of the study participants are reported first. The rest of the
chapter is organized in the order of seven research questions with the corresponding

hypothesis results.

Total Questionnaire Responses and Valid Responses
This study included all students (N=282) enrolling in the School of Public Health
during the academic year of 2006-2007. There were 160 (160/282=56.7%) responses to
the pre-questionnaire and 135 (135/282=47.9%) to the post-questionnaire. After matching
pre- and post-questionnaires and eliminating incomplete questionnaires, a total of 134
(134/282=47.5%) responses to both pre- and post-questionnaires were considered valid
and used for the data analysis. The response rates of pre- and post-questionnaires were

83.75% (134/160) and 99.3% (134/135), respectively.

Demographic Description
Gender
Among 134 participants, there were 102 (76.1%) female students and 32 (33.9%)
male students. According to the SLU 2006-2007 Fact Book (Saint Louis University, 2007,
p- 92), the gender distribution of the School of Public Health in the academic year 2006-
2007 is 70.0% female (196/282) and 30.0% male (86/282). The gender ratios of study
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participants and all the enrolled students in the School of Public Health in 2006-2007
were close to each other. Therefore, the gender distribution of the sample approximately
represents the gender distribution of all the public health students in the school, which is
the population of the study.
Age

Most of the student participants were young. As presented in Table 4.1, 58
students’ age fell in the range of 21-25, 43 in 26-30, 15 in 31-35, 9 in 36-40, 5 in 41-50, 1
in 46-50, and 2 over 51. There were student representatives in each age range, which
reduced the bias of the study findings.

Table 4.1
Age Distributions of the Study Participants

Age Range Number of Students Percent (%) Accumulative (%)

21-25 58 43.3% 43.3%
26-30 43 32.1% 75.4%
31-35 15 11.2% 86.6%
36-40 9 6.7% 93.3%

41-45 5 3.7% 97%
46-50 1 0.8% 97.8%
Over 51 2 1.5% 99.3%
N/A 1 0.7% 100.0%
Total 134 100.0% 100.0%

Education

Of 134 participating students, there were 15 Ph.D. students and 119 Master’s
students. Twelve students were pursing dual degrees with the Master program in Public
Health and degrees provided by other schools, which included M.D., J.D., Ph.D., M.S. in

Law, MBA, and Certificate in Law.
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Because the SPH only offers graduate level degrees, most of the study
participants (90 students) received Bachelor’s degrees before enrolling in the public
health program and 26 obtained Master’s degrees. Ten earned an M.D. degree, one a
Ph.D. degree in Molecular Biology, two J.D., one Specialist in Physical Activity &
Health, and 4 undergraduate courses (see Table 4.2).

Table 4.2
Highest Degrees Earned before Public Health Program

Degree Number of Students Percent (%) Accumulative (%)
Bachelor’s 90 67.2% 67.2%
Master’s 26 19.4% 86.6%
Ph.D. 1 0.7% 87.3%
M.D. 10 7.5% 94.8%
J.D. 2 1.5% 96.3%
Specialist 1 0.7% 97.0%
ggsresregrad“ate 4 3.0% 100.0%
Total 134 100.0% 100.0%

Students possessed a wide variety of health sciences related backgrounds (biology,
psychology, nutrition and dietetics, exercise science, preventive medicine, nursing,
community health, epidemiology, biochemistry & cellular biology, pharmacy), business
background (economics, marketing, business administration, human organizational
development), arts and sciences background (social work, political science, religion,
American studies, sociology, journalism, organizational studies, health education,
bioengineering, health information management, chemistry, and chemical engineering),
and the like. Various academic backgrounds reflect the multidisciplinary nature of the

Public Health field.
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Information Resources Used by Public Health Students

The following section answers the first three research questions (RQ):

RQ1: What information resources are public health students’ primary information
resources for completing their research papers or projects?

RQ2: Among the following three types of information resources: print, electronic,
and human, which type of information resource is primarily used by public health
students for completing their research paper or project?

RQ3: Do public health students actually use the resource they initially selected to
use for completing their research paper or project assignments?

Primary Information Resource Used

As the present study focused on the format types of information resources
(electronic, print, human) instead of publication types of resources (books, journals, etc.),
any specific primary resources selected and used by public health students were classified
as electronic, print, or human. Based on this classification, the majority of students
(114/134 = 85%) selected and used electronic resources as their primary resources.
Among electronic resources, online databases, the Internet, and electronic journals were
the most popular resources. Print journals, print course materials, and print textbooks or
books were mostly used. Faculty in and outside of classes were the only human
information resources that were used as the student’s primary resources (see Table 4.3).
From Table 4.3, there were 121 (121/134 = 90%) students who actually used the same
type of primary resources as they intended to use. Of 121 students, 107 used electronic
resources, 12 used print, and only 2 used human information resources as their primary

information resources. 121 responses were used to test the hypotheses in this study.
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Table 4.3

Types of Primary Information Resources Used

Types of Intend- Actually No Change from Publication Types of Actually

Primary to-use  Used Intend-to-use to  Used Primary Resources
Resources Actually Used
Electronic 113 114 107 thne databases, the Internet, E-
journals

) Print journals, print course
Print 17 16 12 materials, print textbooks or books
Human 4 4 2 Faculty in and outside of classes
Total 134 134 121

Among 13 (134 — 121) students who changed their minds, 7 changed to electronic
resources from print and human resources; 4 from electronic to print; 2 from electronic to
human (see Table 4.4). The changes of resource types were basically context-based.
Depending on the assignment topics and requirements, resource availability, and time
constraints, students used the primary resource in a different format. However, the
majority of the students still kept their original choice of primary resources.

Table 4.4

Types of Primary Information Resources Change and the Reasons for Change

Resource Types Changes Number Reasons

Easy to access, contain useful information,

Print -> Electronic 5 . .
full-text articles available, most updated
Human -> Electronic 5 Has a good variety of materials available in
one place
More relevant to my topic, contains specific
Electronic-> Print 4 information related to the assignment, useful
content.
Electronic-> Human 2 No explanations were given
Total 13
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Reasons for Using or Not Using a Primary Information Resource
Students were asked to list three main reasons why they intended to use the
primary information resource to finish their assignments. Table 4.5 presents reasons for
using or not using electronic, print, and human information resources.

Table 4.5

Reasons for Using or not Using Electronic, Print, and Human Information Resources

Resource Types Reasons for Use Reasons for not Use

Not always peer-reviewed; not
considered acceptable sources of
information in a scholarly paper; full-
text not always available; and less
easy to access

Convenience, ease of
access, ease of use, large
amount of information,
reliable, and quick.

Electronic

Inconvenient; need more time;
content is outdated; not easy to find
relevant information; not easy to
access; not readily available; too
specific/lack of information, and other
cost factors

Peer-reviewed publications,
Print convenient, easy to read,
and required sources

Take more time; not have the range
Easy to access, reliable, and and depth of knowledge; not
Human can provide diversity of scientifically valid; hard to get a hold
opinions of; hard to access; less convenient,
and psychological factors

Summary
Electronic information resources were primarily used by public health students to
complete their paper assignments and projects. Among the electronic resources, online
databases, the Internet, and electronic journals were the most popular resources. Print
journals, print course materials, and print textbooks or books were mostly used among

print resources. Faculty in and outside of classes were the only human information
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resources that were used as the students’ primary resources. The majority of students

(121/134 = 90%) actually used the primary resources that they intended to use.

Findings on Hypothesized Causal Paths
Overall Results of Hypotheses

There were a total of 39 causal paths in the final structure model with three

hypothesized causal paths associated with the domain knowledge construct removed and

with 10 suggested causal paths (Figure 3.4, p. 162) added. Among these 39 hypotheses,

there are a total of 20 hypotheses (51.3%) were statistically significant. The statistical

significance (¢ value) was calculated by dividing the unstandardized regression weight by

its standard error. At the .05 alpha level (two tailed), causal path coefficients with ¢ values

+1.96 or greater were statistically significant. Table 4.6 presents the hypothesized
relationships, standardized coefficient, ¢ value, and results. Figure 4.1 presents the
structural model with 20 causal paths with statistical significance.

Table 4.6

Results of Hypotheses Testing from the Structure Model

Hypotheses From To Standardized  T-value Results
Coefficient (> £1.96)

HOa Selection of Resource Actual Use 0.171 1.548 Unsupported

HOb Perceived Usefulness Actual Use 0.265 2.374 Supported

HOc Instructor’s Influence Actual Use 0.223 2.655 Supported

Hla Perceived Usefulness Selection of Using 0.515 3.497**%*  Supported
Resource

Hl1b Perceived Ease of Use Selection of Using 0.432 1.816 Unsupported
Resource

Perceived Freedom of ~ Selection of Using

Hlc Physical Effort Resource 0.542 2.389 Supported

H2a Instructor’s Influence Selection of Using 0.027 0.278 Unsupported
Resource

H2b Student’s Influence Selection of Using 0.033 0.380 Unsupported
Resource
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H2c

H3a

H3b

H3c

H4a

H4b

H4c

H5a

H5b

H5c

H5d

H7a

H7b

H7c

H8a

HS8b

HS8c

H8d

H8e

H9a
H10

Reference Librarian’s
Influence

Electronic Resources
Characteristics
Electronic Resources
Characteristics
Electronic Resources
Characteristics

Print Resources
Characteristics

Print Resources
Characteristics

Print Resources
Characteristics
Reference Services
Characteristics
Reference Services
Characteristics
Reference Services
Characteristics
Reference Services
Characteristics
Information Literacy
Skills

Information Literacy
Skills

Information Literacy
Skills

Previous Experience
Previous Experience
Previous Experience
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Reference Librarian’s

H15 Instructor’s Influence  0.452 6.091***  Supported
Influence
Reference Librarian’s Perceived Freedom of .
Hi6 Influence Physical Effort 0.213 3.184 Supported
Reference Services Selection of Using
Hoe Characteristics Resource 0.271 2.756 Supported
H7d Isri(fﬁlrsmatlon Literacy Instructor’s Influence  0.157 2.129 Supported
HOb Library Environment ~ Soicction of Using 535 2.612  Supported
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Figure 4.1. Final structural model with 20 significant causal paths.
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Predictive Power (RZ )

The coefficient for determination indicated that the model explains 46.1% of the
variance associated with selection of a primary resource (BI), 13.1% actual use of the
selected primary resource (AU), 58.3% perceived usefulness (USE), 45.6% perceived
ease of use (EOU), 77.3% Perceived freedom of physical effort (FPE), 28.1% instructor’s
influence (INSTR), 25.6% student’s influence (STU), and 8.8% reference librarian’s
influence (REFL).

Behavior Beliefs’ Impacts on Behavior Intention

This section answers RQ4.

RQ4: How do public health students’ beliefs (behavior beliefs) about the
advantages and disadvantages of using a primary information resource (i.e., perceived
usefulness, perceived ease of use, and perceived freedom of physical effort of using a
primary information resource) influence their selection of using that primary information
resource?

In the examination of direct effects on behavior intention (i.e., selection of using
the primary resource), as hypothesized, both perceived usefulness (Hla) (f =.515, =
3.497) and perceived freedom of physical effort (Hlc) (f =.542, t = 2.389) were
significant predictors on intention of using the primary resource. However, contrary to
the formulated hypothesis H1b, perceived ease of use did not significantly impact
intention of using the primary resource although it has a moderate coefficient (f = .432, ¢
= 1.816). Although the direct determination of perceived ease of use to behavior intention
was not supported in the present study, it had an indirect effect on behavior intention (f

=.660) through its two significant direct effects on perceived usefulness (H10) (f = .741,
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t = 6.115) and perceived freedom of physical effort (H11, suggested causal path) (5
=.516, t =7.748). Additionally, among three behavior belief constructs, perceived ease
of use had the strongest total effect (5 = 1.092) on behavior intention, followed by
perceived freedom of physical effort (5 = .542) and perceived usefulness (5 = .515) (see

Figure 4.2, Table 4.7).
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Figure 4.2. Causal paths from behavior beliefs to behavior intention.

Table 4.7

Direct, Indirect, and Total Effects of Three Behavior Beliefs on Behavior Intention

To Behavior Intention (BI) Direct Effect Indirect Effect Total Effect
Perceived Usefulness (USE) S515% - S15%
Perceived Ease of Use "
(EOU) 432 .660 1.092
Perceived Freedom of " *
Physical Effort (FPE) 42 - 42

Note: * P< 0.05
Normative Beliefs’ Impact on specific Behavior Intention
The following section answers RQS5.
RQ5: How do public health students’ beliefs (normative beliefs) on specific

referent’s (e.g., instructors, classmates, and reference librarians) recommendations on

173



using a primary information resource influence their selection of using that primary
information resource?

Contrary to the postulated hypotheses that instructors, classmates, and reference
librarians had positive effects on the students’ selection of using primary resources (H2a,
H2b, and H2c), the present study did not find the direct significant effects of three
normative beliefs to behavior intention. However, the study found that the instructor’s
influence indirectly impacted behavior intention through significantly directly affecting
perceived usefulness (H12, suggested causal path) (f =.162, t = 2.277) while the
reference librarian’s influence impacted by affecting through perceived freedom of
physical effort (H16, suggested causal path) (f =.213, r = 3.184) (see Figure 4.3, Table
4.8).

The study also found very interesting significant relationships among three
normative beliefs, which are from instructor’s influence to students’ influence (H13,
suggested causal path) (f = .346, r = 4.060), from reference librarian’s influence to
students’ influence (H14, suggested causal path) (f = .239, r = 2.803), and from reference
librarian’s influence to instructor’s influence (H15, suggested causal path) (f = .452, ¢t =
6.091) (see Figure 4.3).

Table 4.8

Direct, Indirect, and Total Effects of Three Normative Beliefs on Behavior Intention

To Behavior Intention (BI) Direct Effect Indirect Effect Total Effect
Instructor’s Influence (INSTR) .027 .095 122
Student’s Influence (STU) .033 - .033

Reference Librarian’s Influence
(REFL)
Note: * P<0.05

.006 161 167*
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Figure 4.3. Causal paths from normative beliefs to behavior intention.
External Variables’ Impacts on Behavior Intention

This section answers RQ6.

RQ6: How do primary information resource characteristics, library environment,
and individual differences influence the public health students’ selection of using a
primary information resource through affecting their behavior beliefs and normative
beliefs?

The present study focused on the information resources in three types of format:

electronic, print, and human. As one of the purposes of the study was to improve library
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collection and services, reference services were classified as one of the human
information resources of interest in the present study. Therefore, resource characteristics
included the characteristics of electronic resources, print resources, and reference services.
The following section reported the findings about the impact of resource characteristics
on behavior intention.
Resource Characteristics’ Impact

Electronic resources, in the present study, included the resources subscribed by
the library (online databases, e-journals, and e-books, etc.) and the resources outside of
the library (the Internet resources, such as search engines, Web sites, blogs, and online
forum, etc.). It was postulated in the proposed model that perceived electronic resource
characteristics (ER) had a positive effect on perceived usefulness (H3a), perceived ease
of use (H3b), and perceived freedom of physical effort (H3c) for using electronic
resources. However, the study only found the significant impact of ER on perceived ease
of use (H3b, £ =.519, t = 5.687), but no significant causal paths from ER to perceived
usefulness and perceived freedom of physical effort (see Figure 4.4).
g=

BB1-USE

H10*

e
1

BB2-EOU

H3b B = 0.519*
ER

v

A/@o
N H11*
o

% 1 ‘@'

A

BB3-FPE

Figure 4.4. Causal paths from electronic resource characteristics to behavior intention.
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Print resources, in the present study, included print books/textbooks, journals,
course materials, and any other type of publications in print. Not as postulated, perceived
print resource characteristics (PR) had not been found significantly influencing three
behavior beliefs (H4a, H4b, and H4c) (see Figure 4.5). Interestingly, it was found that PR

has negative effects on perceived usefulness and perceived freedom of physical effort.
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Figure 4.5. Causal paths from print resource characteristics to behavior intention.

Reference services, in the present study, is one type of human information
resource. As posited in the proposed model, reference services characteristics (REF)
significantly determined perceived usefulness (H5a) (f = .162, t = 2.047) and reference
librarian’s influence (H5d) (8 = .296, t = 3.577). In addition, the direct causal path from
REF to behavior intention was also found to be significant (H5e, suggested causal path)
(B =271, t =2.756) (see Figure 4.6). However, impacts REF had on perceived ease of
use (H5b) and to perceived freedom of physical effort (HS5c) were not statistically

significant.
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Figure 4.6. Causal paths from reference services characteristics to behavior intention.
Individual Differences’ Impact
Domain knowledge, information literacy skills, and previous experience of using
the selected primary resource were three individual difference variables included in the
proposed model. Due to the unreliability of items measuring the domain knowledge
construct, it was removed from the final measurement model and the structure model.
The effects of the other two individual difference variables on belief variables and the

behavior intention variable were examined.

178



BB1-USE

4 4

«0IH

BB2-EOU

H11*

1

A

BB3-FPE

H16*

NB1-Instr [

4

H15*

NB3-RefL

€IH

H14*

A

NB2-Stu % Resb

Figure 4.7. Causal paths from information literacy skills to behavior intention.

As shown in Figure 4.7, information literacy skills (IL) were not found to
significantly affect perceived usefulness, perceived ease of use, and perceived freedom of
physical effort (H7a, H7b, and H7c). However, a suggested causal path from IL to
instructor’s influence was found significant, which produced the indirect effect that IL
had on actual use (H7d, suggested causal path).

As hypothesized, previous experience of using the intend-to-use primary resource

had significant direct effects on perceived ease of use (H8b) (f = .286, r = 3.394) and
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perceived freedom of physical effort (H8¢c) (f =.282, t = 3.408) (see Figure 4.8).
However, the direct significant effect of previous experience on perceived usefulness
(H8a) was not found in this study. Neither did it have an effect on behavior intention

(H8d) and actual use (HS8e).

BB1-USE
7y

HOb 9 es

AU

EXP

BB2-EOU
0.087

20H

Hed g~

Y
BB3-FPE

Figure 4.8. Causal paths from previous experience to behavior intention.

Library Environment’s Impact

In the present study, the library environment construct was measured through 14
items with three aspects: physical access, resources/facilities and technology support, and
library collections and physical arrangement. Contrary to what was postulated, the study
did not find the significant effect of library environment (LE) on perceived freedom of
physical effort (H9a). However, two significant causal paths were suggested from LE to
behavior intention (H9b) (8 = -.237, t = -2.612) and from LE to Instructor’s Influence

(H9¢) (B = .158, t =2.130) (see Figure 4.9).
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Figure 4.9. Causal Paths from library environment to behavior intention.

Comparison of Factors that Impact Intention to Use and Actual Use
This section answers RQ7.
RQ7: Can the factors that determine the public health students’ selection of using
a primary information resource also explain and predict the actual use of that primary
information resource to finish their assignment?
In order to answer this question, it is necessary to report the direct causal paths to

actual use, and take an overall comparison between the factors that impact behavior
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intention and the ones affecting actual use as well as their direct effects, indirect effects,
and total effects to these two important behavior constructs.
Direct Causal Paths to Actual Use

The proposed model hypothesized that perceived usefulness, instructor’s
influence, and behavior intention directly determined the students’ actual use of primary
resources. The study findings supported the postulated direct effects of perceived
usefulness (HOb) (f = .265, r = 2.374) and instructor’s influences (HOc) (f = .223, ¢t =
2.655) on actual use. However, the study did not find the significant effect of behavior
intention on actual use (HOa) (f =.171, r = 1.548) (See Figure 4.10). Combined with
other variables that had indirect effects to actual use, the total impact of the significant

paths accounted for 13.1% of variance in actual use of the primary resources.
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Figure 4.10. Direct causal paths to actual use.
Comparison of Factors that Impact Intention to Use and Actual Use
Figure 4.11 and Figure 4.12 presented the significant causal paths to Behavior
Intention and Actual Use. Table 4.9 and Table 4.10 provided a list of direct effects,
indirect effects, and total effects that belief variables and external variables had on

behavior intention and actual use variables. From these figures and tables, the common
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factors that directly and/or indirectly affect intention to use and actual use included two
behavior belief constructs (perceived usefulness and perceived ease of use), two
normative belief constructs (instructor’s influence and reference librarian’s influence),
and five external variables (electronic resources characteristics, reference services
characteristics, information literacy skills, previous experience, and library environment).
In other words, although the present study did not confirm the predicted power of
behavior intention to actual use as previous studies did, nine of twelve factors that
determine behavior intention can also determine actual use. Among these factors,
perceived usefulness and perceived ease of use had strong impacts on both behavior
intention and actual use while electronic resource characteristics (ER), reference services
characteristics (REF) and previous experience (EXP) exerted the heaviest impact to
behavior intention and actual use among five external variables.

Table 4.9

Direct effects, Indirect effects, and Total effects to Behavior Intention

To Behavior Intention (BI) Direct Effect Indirect Effect Total Effect
Perceived Usefulness (USE) S515% - S15%
Perceived Ease of Use (EOU) 432 .660 1.092*
Perceived Freedom of Physical %
Effort (FPE) 542% - 542
Instructor’s Influence (INSTR) 027 .095 122
Student’s Influence (STU) .033 - .033
Reference Librarian’s Influence .006 .165 A71%
(REFL)

Electronic Resources - .675 .675%
Characteristics (ER)

Reference Services Characteristics 271% .086 357*
(REF)

Information Literacy Skills (IL) - 267 267
Previous Experience (EXP) .087 545 .632
Library Environment (LE) -237* .030 -.207

Note: * P< 0.05
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Figure 4.11. Significant causal paths to behavior intention.

Table 4.10

Direct Effects, Indirect Effects, and Total Effects to Actual Use

To Actual Use (AU) Direct Effect Indirect Effect Total Effect
Perceived Usefulness (USE) 265% .089 353%
Perceived Ease of Use (EOU) - 318 318
Instructor’s Influence (INSTR) 223% .062 285%
Reference Librarian’s Influence - 114 114
(REFL)

Electronic Resources - 231 231
Characteristics (ER)

Reference Services Characteristics - 130 130%*
(REF)

Information Literacy Skills (IL) - .053 .053*
Previous Experience (EXP) .078 205 283
Library Environment (LE) - .007 .007

Note: * P< 0.05
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Figure 4.12. Significant causal paths to actual use.

Summary of Study Findings
The answers for seven research questions were summarized as follows:
RQ1: What information resource is the public health students’ primary
information resource for completing their research papers or projects?
Public health students selected and used all three types of information resources
as their primary resources for completing their assignments. Among electronic resources,
online databases, the Internet, and electronic journals were the most popular resources. In

print resources, the print journals, print course materials, and print textbooks or books

186



were mostly used. Regarding human information resources, faculty in and outside of
classes were the only primary resources selected and used by public health students.

RQ2: Among three types of information resources, which are print, electronic,
and human, which type of information resource is primarily used by public health
students for completing their research paper or project?

Electronic resources were primarily used by public health students for completing
their research paper or project.

RQ3: Do public health students actually use the resource they initially selected to
use for completing their research paper or project assignments?

The majority of students (121 of 134) actually used the same types of primary
resources that they intended to use.

RQ4: How do public health students’ beliefs (behavior beliefs) about the
advantages and disadvantages of using a primary information resource (i.e., perceived
usefulness, perceived ease of use, and perceived freedom of physical effort of using a
primary information resource) influence their selection of using that primary information
resource?

Perceived usefulness and perceived freedom of physical effort directly affected
students’ selection of using the primary resources (behavior intention) while perceived
ease of use had the indirect effect on behavior intention through affecting both perceived
usefulness and perceived freedom of physical effort. Perceived usefulness had the direct
effect on actual use while perceived ease of use had impact on the actual use through the

mediating of perceived usefulness.
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RQ5: How do public health students’ beliefs (normative beliefs) on specific
referent’s (e.g., instructors, classmates, and reference librarians) recommendations on
using a primary information resource influence their selection of using that primary
information resource?

None of the three normative beliefs had significant effects on behavior intention.
However, both instructor’s influence and reference librarian’s influence indirectly
affected the primary resources selection through affecting perceived usefulness and
perceived freedom of physical effort, respectively. Instructor’s influence had the direct
effect on the actual use of the primary resources while reference librarian’s influence
indirectly affected the actual use by affecting the instructor’s influence.

RQ6: How do primary information resource characteristics, library environment,
and individual differences influence public health students’ selection of using a primary
information resource through affecting their behavior beliefs and normative beliefs?

Electronic resource characteristics’ effect on the primary resource selection and
actual use was mediated through affecting perceived ease of use. Reference services
characteristics had direct and indirect effects on the primary resource selection and the
actual use by affecting perceived usefulness and reference librarians’ influence.
Information literacy skills had indirect effect on the actual use of the primary resources
through the mediating of instructor’s influence. Previous experience with the primary
resource had the indirect effects on the primary resources selection and the actual use
through affecting perceived ease of use and perceived freedom of physical effort. The
library environment factor had a direct effect on the primary resource selection but

indirect effect on the actual use by affecting the instructor’s influence.
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RQ7: Can the factors that determine public health students’ selection of using a
primary information resource also explain and predict the actual use of that primary
information resource to finish their assignment?

Except perceived freedom of physical effort, classmate’s influence, print resource
characteristics, and domain knowledge constructs, the other nine variables (perceived
usefulness, perceived ease of use, instructor’s influence, reference librarian’s influence,
electronic resources characteristics, reference services characteristics, information
literacy skills, previous experience, and library environment) that either directly or
indirectly affected the primary resource selection also determined the actual use of that
primary information resource.

The following chapter discusses and interprets the study findings.
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Chapter V

Discussion

Overview
This chapter discusses the study findings, analyzes possible reasons for the
unsupported hypotheses and inconsistent findings from the previous studies, and points
out the theoretical and practical implications, as well as study limitations and future
studies, which are elaborated in the last chapter. This chapter is arranged by the order of

research questions with discussions about the corresponding hypothesis results.

Public Health Students’ Primary Information Resource

The study found that 85% (114/134) of students selected and used electronic
resources as their primary resources, 12% (16/134) used print resources, and only 3%
(4/134) used human resources. It is not surprising at all that the majority of students
prefer using electronic resources to search information for their paper assignments. Public
health students are young and using high technologies has been part of their life. Most of
them had more than 10 years computer and Internet use experience and they reported that
electronic resources are convenient, easy to access, and easy to use; have large amounts
of information; and is reliable, and quick.

Among the electronic resources, online databases, the Internet, and electronic
journals were the most popular resources. As for the print resources, print journals, print
course materials, and print textbooks or books were mostly used. Regarding human
information resources, faculty in and outside of classes were the only primary resources

that were selected and used by public health students. Among the selected and used

190



primary resources, online databases, electronic journals, print journals, and print

textbooks/books are in the library’s collections while the Internet, print course materials,
and faculty in and outside of classes are the resources outside of the library. Thus, public
health students still heavily rely on the library’s collections for their academic activities,

although the Internet is also one of the resources on the top of the list.

Factors that Impact Behavior Intention
Behavior Beliefs’ Impacts on Behavior Intention

The study found that both perceived usefulness (H1a) and perceived free of
physical effort (H1c) had a significant impact on intention of using the primary resource
while perceived ease of use had an indirect effect on behavior intention through its
significant direct effects on perceived usefulness (H10) and perceived free of physical
effort (H11, suggested causal path). Combined with reference service characteristics and
library environment, the proposed model explained 46.1% of the variance in behavior
intention. Overall, the predictive power of the proposed research model in this study is
consistent with the meta-analysis of the TRA conducted by Sheppard et al. (1998), which
reported that 44% of the variance in behavior intention was explained by behavior beliefs
and other variables in the research models.

The result of significant effects of perceived usefulness to behavior intention and
perceived ease of use to perceived usefulness were supported by previous studies (Adams,
et al, 1992; Chau & Hu, 2002; Chang, et al, 2005; Davis, 1989a; Davis, et al, 1989b;
Igbaria, 1995; Lederer, et al, 2000; Szajna, 1996; Taylor & Todd, 1995; Thong, et al,

2002; Venkatesh & Davis, 2000; Venkatesh, et al, 2002; Wixom & Todd, 2005).
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The perceived free of physical effort is a new construct developed in the present
study based on the multidimensional attributes of resource accessibility. It had the
strongest direct effect on behavior intention among three behavior belief constructs. This
result is not surprising at all as convenient and easy access were listed as first or second
reasons for students to consider selecting and using a primary resource without regard to
the format of the primary resources.

Perceived usefulness was the second most important determinant of behavior
intention in the final model among these three behavior belief constructs. The explanation
for such a finding is based on the fact that in work/study-related settings, “intention will
be formed based on performance considerations rather than simply on personal likes or
dislikes with respect to performing a behavior.” (Davis, et al, 1989b, as cited in Taylor &
Todd, 1995a, p. 166). The present study was conducted in a context of completing an
assignment. In this study-related setting, students are motivated in large part by
considering grades and receiving direct and frequent feedback on their performance.
Therefore, a primary resource that can provide useful information will definitely be
selected and used as it can improve the student’s academic performance.

There were inconsistent findings on the impact of perceived ease of use on
behavior intention in the previous studies. Some studies found it had a direct effect on
behavior intention but is not stronger than the effect of perceived usefulness, while some
studies concluded that the effect of perceived ease of use is too weak to have a significant
direct effect on behavior intention (Chau & Hu, 2002; Chang, et al, 2005; Davis, et al,
1989b; Taylor & Todd, 1995a; Szajna, 1996). Venkatesh and Davis (2000) also found

that perceived ease of use had lower stable correlation with behavior intention (0.12-0.37)
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than perceived usefulness (0.51-0.65) over the system implementation process. These
studies explained the inconsistent findings through analyzing the context of using
technologies, users’ characteristics, and technology’s characteristics. In the present study,
perceived ease of use did not have a significant direct effect on behavior intention, which
can be explained with two reasons. The first reason is that all the students had the
experience of using the primary resource they selected and used. No matter how familiar
the students are with the primary resource, they know how to use it, but may not know its
full range of functionalities as an information professional does. Over time, as students
become more and more familiar with the primary resource, the direct effect of perceived
ease of use on the resource usage often decreases, being supplanted by an indirect effect
via perceived usefulness (Davis, et al, 1989; Chang, et al, 2005; Szajna, 1996) and
perceived free of physical effort in the context of the present study. In other words, with
students becoming familiar with the resources, perceived ease of use may not be a major
concern for them to consider selecting and using the resources. The second reason is that
public health students possess a high education level. In general, a higher education level
assures more computer and Internet experience, students may have higher confidence to
handle the possible difficulties in interacting with the primary resource.

In conclusion, the results suggest that the less physical effort is spent and the
more useful the primary resource is perceived to be, the more likely students intend to use
the primary resource. In addition, the easier the resource is to use, the more useful the
primary resource is perceived to be and the less physical effort is needed, the more
students are likely to use the primary resource. When students consider which primary

resource to select and use for completing their research papers or projects, free of
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physical effort was the first consideration factor, followed by usefulness and ease of use.
Although perceived ease of use had not been found to have a significant direct effect on
behavior intention, its strong indirect effects on perceived usefulness and perceived free
of physical effort increased the predictive power of the model in explaining variance in
behavior intention. These findings provide substantial theoretical and practical
implications, which are described in detail in the following chapter.
Normative Beliefs’ Impact on Behavior Intention

Contrary to the postulated hypotheses, the present study did not find the direct
significant effects of three normative beliefs to behavior intention (H2a, H2b, and H2c),
which was also the findings of most of the previous studies (Chau, et al, 2002; Davis,
1989; Venkatesh & Davis, 2000). The result can be explained with two reasons.

According to Hartwich and Barki (1994), normative influences only matter in
mandated-use situations. Venkatesh and Davis (2000) also found that subjective norm
had a positive direct effect on intention to use in mandatory settings, but not in voluntary
settings. In general, the context of the present study was a voluntary setting as only 3% of
the student participants stated that instructors wanted them to use certain types of
resources for completing their assignments and the reason of “required resources” was
also listed last among ten main reasons for selecting and using print and electronic
resources. Students can freely choose any information resource they want to use to seek
information for their assignments. The free resource choice setting in the present study
may explain the non-significant effect of three normative beliefs on behavior intention.

In addition, the impact of normative beliefs on behavior intention may also be

related to users’ previous experience for the primary resources. Hartwick & Barki (1994)
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found that subjective norm be more important in early stages of system development
when users do not have much experience in the system. Taylor & Todd (1995b) also
found that when the relationship between subjective norm and behavioral intention is
compared for those with and without prior experience in the Computer Resource Center
(CRC), subjective norm was a more important predictor of intention for those without
prior experience. In the present study, all the student participants had used the selected
primary resources before. Therefore, they all had their independent evaluations on the
resources plus voluntary resource use setting. Consequently, students may place less
weight on other’s opinions.

Although three normative beliefs did not have the direct effects on behavior
intention, the study found that the instructor’s influence indirectly impacted behavior
intention through significantly directly affecting perceived usefulness (H12) while the
reference librarian’s influence was through perceived free of physical effort (H16). The
plausible explanations for these findings could be that students would think that the
resources recommended by instructors may more likely provide useful information
relevant to their assignments and consequently improve their performance in the
assignments. In addition, the resources recommended by reference librarians are the
resources that reference librarians teach students how to use so that the students receive
more searching tips and learn how to use those resources. Thus, students would think
they would spend less physical effort to access and use the resources. Another possible
reason is that students expect reference librarians to directly provide the answers to them
instead of directing them to a resource, and they still need to search for answers by

themselves. Therefore, students would think it is highly possible that they can either
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easily find the answers or have reference librarians find the answers from the
recommended resources so that less physical effort is even needed for using the
recommended resources. These findings indicate the roles of instructors and reference
librarians in influencing students selecting and using information resources. The
relationships between normative beliefs and behavior beliefs are new findings in the
present study and further investigations are needed in the future research.

The present study also found interesting significant relationships among three
normative beliefs, which are from instructor’s influence to students’ influence (H13),
from reference librarian’s influence to students’ influence (H14), and from reference
librarian’s influence to instructor’s influence (H15). Among these three causal effects, the
path from reference librarian’s influence to instructors’ influence provides very practical
implications for marketing library resources and services through the instructor’s
influences in addition to the librarians’ direct effort on students. The results also
confirmed that the course instructor’s recommendation as well as the librarian’s
instruction and interactions with librarians were two most frequently used channels for
students being aware of information resources. It is not possible for students to select and
use an information resource if they have never heard of the resource and never knew it
was available. More practical implications are elaborated on in the following chapter.

External Variables’ Impacts on Behavior Intention
Resource Characteristics

Electronic resources. The study only found the significant impact of ER on

perceived ease of use (H3b), but not on perceived usefulness (H3a) and perceived free of

physical effort (H3c). The possible reasons are explained below.
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The electronic resources can be seen as web-based information retrieval (IR)
systems. Any IR system is a two dimensional entity, which includes information
contained in the system and system functionalities that store, process, and display the
information contained in the system. Therefore, system’s characteristics should include
measures for both dimensions of systems. In the present study, 12 items were used to
measure ER characteristics, which included six items measuring system utility and
usability (resource accessibility) and six items measuring information quality. However,
the six items measuring information quality failed to meet the criteria of item reliability
and construct validity. They were removed from the final measurement model
accordingly. As a result, only system utility and usability measures were used for
structural equation modeling and were found to significantly influence perceived ease of
use, and through which, impact behavior intention. This finding was supported by the
previous studies, in which, system characteristics, system quality, and system interface
characteristics were found to significantly impact perceived ease of use (Chang, et al,
2005; Dishaw & Strong, 1999; Igbaraia, et al, 1995; Lederer, et al, 2005; Thong, et al,
2002). However, many studies also found that high information quality (reliability,
relevance, adequacy, and currency) had a significantly direct positive effect on perceived
usefulness (Chang, et al, 2005; Davis, et al, 1992; Lederer, et al, 2000; Shih, 2003;
Venkatesh & Davis, 2000; Wixon & Todd, 2005), which was missing in the current study.
Further study is needed to improve the psychometric soundness of measures of ER
characteristics and to investigate the impacts of system quality and information quality

separately on behavior beliefs.
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The non-significant impact that ER had on perceived free of physical effort can be
explained below. The retained items that measured ER mainly measured system
functionalities, navigation, layout and information representation, and response time.
These are some of the attributes the user will not experience until they physically access
the system. Users need to figure out how the system functions, how to jump the pages
back and forth, and how the system represents the retrieved information, and other
intellectual activities along with using the system. Although poor system functions and
navigation may cause more physical effort (i.e., more clicks), it takes much intellectual
effort for users to interact with the system. Therefore, it was found that ER has a
significantly direct impact on perceived ease of use, but not to perceived free of physical
effort. However, ER has an indirect impact on perceived free of physical effort and
perceived usefulness through impacting perceived ease of use, which further affects
behavior intention. Therefore, the effect of electronic resource characteristics on behavior
intention was mediated through three behavior beliefs, which supports the hypothesis that
perceived electronic resource characteristics shape the behavior beliefs of using the
electronic resources, which, in turn, affects the behavior intention.

Print resources. In the present study, print resources include print books and
textbooks, journals, course materials, and any other type of publications in print. Not as
postulated, perceived print resource characteristics (PR) were not found to significantly
influence three behavior beliefs (H4a, H4b, and H4c). Interestingly, it was found that PR
has negative effects on perceived usefulness and perceived free of physical effort. The
findings may be because most of the students (117 vs. 17) selected electronic resources as

their primary resources, they have more positive perceptions on electronic resources but
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negative perceptions on print resources, which are inconvenient, time-consuming, out-
dated, and too specific compared to electronic resources. Therefore, using print resources
will take more physical effort (taking the bulky print copy with them, needing to find
another copy as the only one has been checked out by someone else, and have to wait
until the library is open to access it, etc.) and are not useful.

Reference services. As posited in the proposed model, reference service
characteristics (REF) significantly determined perceived usefulness (H5a) and reference
librarian’s influence (H5d). In addition, the direct causal path from REF to behavior
intention was found be significant (H5e, suggested causal path). The results were
supported from the Minchow’s study (1996), which found that uses of the library catalogs,
MEDLINE, books and journals, library staff and Interlibrary Loan increased after
reference librarians provided a literature search lecture to medical students.

However, two hypothesized causal paths from REF to perceived ease of use (H5b)
and to perceived free of physical effort (H5c) were not found to be statistically significant,
but were even negative. The plausible explanations are the students form their beliefs
about using a resource through library instructions and interactions with reference
librarians when they asked for a literature search help. Due to a short time introduction
librarians provide and various information literacy skills that students possess, they may
think librarians threw them too much information about the system features and made
them feel the resource is not easy to use. They will need to make more physical effort
while using it. However, useful information can be retrieved from the resource with
librarians’ help so that students still think the resource is useful. In addition, students

think they can always ask for help from librarians and do not have to use the resource
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themselves. Students are satisfied with librarian’s services in that librarians can provide
useful information and they trust the librarians’ recommendations. With all these reasons,
REF had direct significant effects on perceived usefulness, reference librarians’ influence,
and behavior intention.

The negative effect of REF to perceived free of physical effort (H4c) seems to be
in conflict with the positive effect of the reference librarian’s influence on this behavior
belief (H2c), which was reported in the previous section. The possible explanation is that
the negative effect that REF had on perceived free of physical effort was because students
physically experience the system features demonstrated by librarians and have first-hand
information to form their belief about using the system. After learning the features the
system provides, students still need to experience those features themselves, which makes
them feel they need to use physical effort to explore the system and eventually retrieve
relevant information. However, when students received recommendations directly from
librarians as second-hand information, they trust that librarians have recommended a
resource with useful information. They also expect librarians to show them how to get
useful information so that there is no need to physically use the resource themselves.

In conclusion, the effects of perceived resource characteristics on behavior beliefs
are different depending on the different types of the resources. For electronic resources,
the better the index and thesaurus, the better navigation and display, and the more
considerate online assistance the resources provides, the easier the resource is perceived
to use, thus, the more likely students are to select and use the resource. Regarding
reference services, the better reference services are provided, the more students value the

librarian’s opinion on using a resource and the more they will learn about the resource,
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thus, they may find the resource useful and want to select and use that resource.
Therefore, reference librarians play an important role in affecting students’ decision on
selection of primary resources through answering reference questions and providing
literature instructions.
Individual Differences

Information literacy skills (IL.) It was not found that IL had significant effects on
perceived usefulness, perceived ease of use, and perceived free of physical effort, which
were not consistent with the results found by Igbaria et al (1995) and Thong et al (2002).
After carefully comparing the results, the possible reason for the inconsistency is the
different connotation of construct of IL in the present study from the previous studies. In
the present study, IL means self-reported and self-evaluated computer experience and
skills, database searching experience and skills, and the Internet experience and skills. In
addition, because six items measuring computer experience, database searching
experience, and the Internet experience failed to meet the criteria of item reliability and
construct validity, they were removed from the measurement model. Therefore, the three
retained items were used to measure the level of computer skills, database searching
skills, and the Internet skills with 1-5 Likert Scales. However, in the previous study,
Igbaria et al (1995) used the extent of experience to measure computer experience and
found its significant effects on perceived ease of use and perceived usefulness.
Furthermore, Thong et al (2002) used computer self-efficacy as one of the individual
differences variables, which indicated “an individual judgment of one’s capability to use
a computer” (Compeau & Higgines, 1995, p. 192) and found it had a significantly

positive effect on perceived ease of use. As defined by Bandura (1986, p. 391), selt-
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efficacy is “people’s judgment of their capabilities to organize and execute courses of
action required to attain designated type of performances. It is concern not with the skills
one has but with the judgments of what one can do with whatever skills one possesses.”
Therefore, self-efficacy is a belief construct in relation to people’s capability of
performance in a specific context (Driscoll, 2000). It is the perception about capabilities
of doing things by using skills, whereas IL in the present study is the perception about
skill levels. For example, students possess information literacy skills, but they doubt their
capabilities of finding useful information from a resource by using those skills. It is the
perceived self-efficacy that is strongly correlated to decision making (Wood & Bandura,
1989), but not the perceived skill levels. Ren’s (1999) findings also confirmed that the
higher self-efficacy users have in using an information resource, the more likely they are
to use it. Another reason is that IL used a 1-5 Likert scale while three behavior belief
constructs used a 1-7 Likert scale. The different connotations of the constructs and
inconsistent measures between IL and behavior belief variables may explain the
insignificant causal effect from IL to three behavior belief constructs.

The indirect effect that IL has on actual use through directly impacting the
instructor’s influence (H7d, suggested causal path) suggested that students with
information literacy skills are not sure if they are capable of finding information from the
selected resources until the instructors suggested that they use them. This explanation
also echoes the above statement that perceived self-efficacy is correlated to decision
making, not perceived skill levels. If students think they are capable of finding
information from the selected resource with their information literacy skills, they may

decide to use that resource and not be easily influenced by the instructors’ opinions.
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Previous experience. Previous experience of using the intend-to-use primary
resource had significant direct effects on perceived ease of use (H8b) and perceived free
of physical effort (H8c). The results were supported by the findings in previous studies
(Gerstberger & Allen, 1968; Allen, 1977; Culnan, 1983b, 1985; Hiltz & Turoff, 1981;
Agarwal & Prasad, 1999). However, the direct significant effect of previous experience
on perceived usefulness (H8a) was not found in this study, which was in conflict with the
previous studies (Muha, 1998; Shershneva, 2005). As students used the primary resources
before, they had impressions about the resource’s ease-of-use and usefulness. These
impressions formed perceptions about the resources themselves and the outcomes of
using the resources. If the resources are easy to use and useful, students may prefer to use
them again. If they experienced unsuccessful search outcomes, they may not use the
resources again even though the resource may be easy to use. However, usefulness of a
resource is a context-sensitive behavior belief. In other words, depending on the purpose
of information seeking and the search topics, a resource that provided useful information
for one topic may not do the same thing for other topics. Therefore, the impact of
pervious experience on perceived usefulness may not be as stable as its effect on the
other two behavior beliefs, which may explain why a significant effect of previous
experience on perceived usefulness was not found in the present study.

Contrary to the hypotheses, the study did not find the significant direct effects of
previous experience on behavior intention (H8d) and actual use (H8e). These findings
confirmed the conclusions made in the previous studies that previous experience of using
an information resource may not directly affect the selection of this resource again, but

impact an information seeker’s perception on using the resource, which then affects their
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resource selection and use behavior (Gerstberger & Allen, 1968; Allen, 1977; De Groote
et al, 2003).
Library Environment

The study did not find the significant effect of library environment (LE) on
perceived free of physical effort (H9a). However, two significant causal paths were
suggested from LE to behavior intention (H9b) and from LE to instructor’s influence
(H9c).

The insignificant causal path from LE to perceived free of physical effort can be
attributed to the students favoring electronic resources. Because the majority of public
health students select electronic resources as their primary resources, they can access
them anywhere and anytime. No geographical limit to access electronic resources was
also confirmed by the students’ responses to the questionnaires. Only 11 (11/134=8%)
students physically come to the library to use primary resources while others access
electronic resources either at home, at the computer lab, or at the office. Therefore,
distance of the library, library hours and ease of parking are not main concerns when
using the resources so that physical effort needed to go to the library is not a major
problem, as was found in the previous studies (Buckland, 1988; Heaton, 1997; Boyce, et
al, 2004; Kerins, Madden, and Fulton, 2004; Dee & Stanley, 2005).

An interesting finding was that LE had direct significant effects on behavior
intention and instructor’s influence, which can be explained through the images of the
library that are pictured in the students and faculty’s minds. Antell and Engel (2006)
found that older scholars valued more about the library’s physical organization and the

library collection’s comprehensiveness than younger scholars. Usually, faculty has a
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larger scholarly age (number of years from the latest academic degree earned) and most
of them experienced print-only while growing up, and needed to physically go to libraries
to access library resources and services. Therefore, they had a memorable picture in their
mind about the library as a physical place. Although they are also the people who have
experienced the transitions from print-only collections, to print and electronic collections,
and to electronic-only collections in the library, the physical entity type of picture they
had formed about the library still matters. Thus, a good library environment provides a
good picture to faculty members so that they recommend students to use library resources
and services. By the same token, comprehensive library collections in both print and
electronic formats as well as reliable electronic access to the resources provide a positive
impression to students, which directly influence students’ decision of selecting and using

the primary resources.

Comparison of Factors that Impact Intention to Use and Actual Use

Direct Causal Paths to Actual Use

The study findings supported the postulated direct effects of perceived usefulness
(HOb) and instructor’s influences (HOc) on actual use, which were supported by the
previous studies (Davis, et al, 1989a; Adams, et al, 1992; Igbaria, et al, 1995; Szajna,
1996; Lin, 2005). Because students pay more attention to the grades and academic
performance, the more useful the primary resources are perceived to be, the more
relevant information can be retrieved, the more possibly students perceive the resources
to be helpful at increasing their performance, and the more likely students actually use

the resources for their assignments. The non-significant effects of three normative beliefs
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on behavior intention in the free resource choice setting of the present study were already
explained in the aforementioned section. It is interesting to note that the instructor’s
influence directly impacts student’s actual use of the primary resources. It can be easily
understood that students care about the direct and frequent feedback on their performance
from the instructors. Using the resources recommended by the instructors may add more
points to their grade, and usually students trust instructors and think it is highly possible
that they can find the useful information from the resources recommended by their
instructors, which explains the instructor’s influence’s direct effect and indirect effect on
actual use, which was mediated through perceived usefulness (H12).

However, the study did not find the significant effect of behavior intention on
actual use (HOa), which was inconsistent with the previous findings (Davis, et al, 1989b,
1992; Bagozzi, et al, 1992; Taylor & Todd, 1995; Szajna, 1996; Venkatesh & Davis,
2000; Moon & Kim, 2001; Venkatesh, et al, 2002). The correlation between behavior
intention and actual use in the present study was 0.02, which was much lower than the
findings from most of the previous studies ranging 0.34-0.50 (Sheppard, et al, 1988;
Davis, et al, 1989b, 1992; Bagozzi, et al, 1992; Taylor & Todd, 1995; Szajna, 1996;
Venkatesh & Davis, 2000; Moon & Kim, 2001; Venlatesh, et al, 2002). The possible
explanations are discussed next.

Most of the previous studies measured the actual use construct by examining both
frequency (how often) and extent of behaviors (how much) (Davis, et al, 1989b, 1992;
Bagozzi, et al, 1992; Taylor & Todd, 1995; Szajna, 1996; Venkatesh & Davis, 2000;
Moon & Kim, 2001; Venkatesh, et al, 2002) while some studies only used frequency to

measure the resources usage (Davis, 1986 & 1989b; Lederer, et al., 2000). Lederer, et al
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(2000) found that with usage measured by the frequency scale, the effect of usefulness
and ease of use was significant while the weaker coefficient was found when usage was
measured by the number of times used in the past 30 days. Although the present study
used both “how often” and “how much” indicators to measure actual use, the correlation
between the two items measures is 0.086, which led to a low reliability scale of the actual
use construct. It may be because it is more difficult for users to accurately report the
number of times they use the primary resource than to rank the frequency of uses.

Another reason is also related to the construct measurement. Many of the studies
used subjective self-reported usage (Davis 1986 & 1989b) while some of them used
objective measures (Taylor & Todd, 1995a), such as computer logs or actual counts, to
measure actual use of a technology. Some research suggests that self-reported usage
measures are biased (Straub et al., 1995). In the case of the present study, students
perceived that they are heavy users of the primary resources, but they actually may not be.
Their perceptions may be a relative concept rather than an absolute concept. For example,
students may conceive of themselves as heavy users of the Internet, and consequently
record high estimates of the Internet use behavior. However, the high Internet usage may
be true as a percentage of their use of all different kinds of resources, but may not be the
case when compared to other users. Therefore, due to the limitations of human judgment,
critical elements of system usage should be considered when measuring this construct,
such as duration, frequency, and number of sessions, and the like (Straub, et al, 1995). In
addition, refining the measures would increase the reliability and validity of the

measurement model and allow more rigorous testing of the structural equation model.
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Causal Paths to Intention to Use and Actual Use

Both the TRA and the TAM used behavior intention to predict actual performance
of the behavior. But there is a lack of studies on whether the determinants of behavior
intention can also be used to predict actual use. This study found that two behavior belief
constructs (perceived usefulness and perceived ease of use), two normative belief
constructs (instructor’s influence and reference librarian’s influence), and five external
variables (electronic resource characteristics, reference service characteristics,
information literacy skills, previous experience, and library environment) directly and/or
indirectly affected both intention to use and actual use. Therefore, most of the variables
that had an impact on behavior intention also affected actual use. This finding provides
practical implications for reference librarians and system designers and developers to
conduct interventions so that the actual usage of the resources can be increased.

However, the causal paths through these common variables to behavior intention
and actual use are different. Perceived usefulness, perceived free of physical effort,
reference service characteristics, and library environment had the direct affects on
behavior intention while perceived usefulness and instructor’s influence had direct effects
on actual use. Other variables’ impact on behavior intention and actual use was exerted
indirectly through behavior belief variables. Among the three behavior belief variables,
perceived usefulness and perceived ease of use are the two most important belief
variables that affect both behavior intention and actual use while electronic resource
characteristics (ER), reference service characteristics (REF) and previous experience
(EXP) are the three most important external variables that have the heaviest impact on

behavior intention and actual use. Any possible changes of three external variables may
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produce significant impact on perceived usefulness and perceived ease of use beliefs,
which affect the behavior intention and actual use, accordingly. Therefore, any
managerial interventions on improving an electronic resource’s design and information
quality, enhancing reference services and information instructions, exposing students to
library resources and services may change students’ perceived usefulness and ease of use
of using resources, which may promote their intention and actual use of resources.
Principle of Least Effort and Intention and Actual Use of Primary Resources

In this study, effort was defined as public health students’ behavior beliefs on the
disadvantages of using an information resource, which included physical, intellectual and
psychological efforts. As psychological effort is usually made along with the other two
efforts, it was not included in the proposed model. Therefore, physical effort
corresponded to the perceived free of physical effort construct while intellectual effort
corresponded to perceived ease of use in the proposed model.

As analyzed in the previous sections, both perceived ease of use and perceived
free of physical effort had direct and/or indirect effect on behavior intention while
perceived free of physical effort had a significant effect on behavior intention but not on
actual use. This difference implies that public health students consider physical effort
along with the other efforts when they decide which resource to select for use. However,
as more and more information resources can be accessed online, geographical distance
and library hours are not usually barriers for students to use resources. Thus, the physical
effort factor may not be considered when students actually use the primary information

resources.
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Therefore, public health students applied the Principle of Least Effort (PLE) to
select their primary resources while they only considered intellectual effort needed when

they actually use their primary resources.

Chapter Summary

The summary of the discussions about the study findings is stated below:

1. The majority of public health students (114/134 = 85%) selected and used
electronic resources as their primary resources and online databases, the Internet, and
electronic journals were the most popular electronic resources. Print journals, print course
materials, and print textbooks or books were also used. Thus, public health students still
heavily rely on the library’s collections for their academic activities, although the Internet
is also one of the resources at top of the list.

2. Regarding the impact of behavior beliefs on behavior intention, the results
suggested that the less physical effort is spent, the more useful the primary resource is
perceived to be, but the more likely students intend to use the primary resource. In
addition, the easier the resource is to use, the more useful the primary resource is
perceived to be and the less physical effort is needed, the more likely students intend to
use the primary resource. When students consider which primary resource to select for
use in completing their research papers or projects, free of physical effort was the first
consideration factor, followed by usefulness and ease of use.

3. Due to the voluntary settings of the present study and public health students
experience with the primary information resources, the study did not find three normative

beliefs significantly affecting behavior intention. However, the inter-relationship among
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behavior beliefs and normative beliefs suggested the important roles of instructors and
reference librarians in students’ selection of the primary resources.

4. The effects of perceived resource characteristics on behavior beliefs are
different depending on the types of resources. For electronic resources, the more efficient
index the resource contains, the better navigation and screen display the resource
provides, and the more considerate online assistance is provided, the easier the resource
is perceived to use, thus, the more likely students select and use the resource. Regarding
reference services, the better reference services are provided, the more likely students
would value the librarian’s opinion on using a resource, thus, they may find the resource
useful and be more likely students select that resource, accordingly. Therefore, reference
librarians play an important role in affecting students’ decision on the selection of
primary resources through answering reference questions and providing literature search
instructions.

5. Due to the different connotation of the information literacy skills (IL)
construct in the present study from the previous studies and inconsistent scales between
IL and behavior belief variables, the study did not find the direct significant effects that
IL had on any of the three behavior belief variables. Due to the context-sensitive nature
of usefulness, pervious experience did not have a significant impact on perceived
usefulness of using a resource, which explained why a significant direct effect was not
found that previous experience had on perceived usefulness. In addition, an insignificant
causal path from previous experience to behavior intention and actual use also confirmed
the conclusions made in the previous studies that previous experience of using an

information resource may not directly affect the selection of this resource again, but may
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impact users’ perception on using the resource, which then affects their resource selection
and use behavior.

6. The insignificant effect of library environment (LE) to perceived free of
physical effort (LPE) suggested that as students favor electronic resources and can access
them anywhere and anytime, the distance of the library, library hours and ease of parking
are not main concerns for the students when they use the electronic resources so that
physical effort spent on going to the library did not have a significant impact. In addition,
because faculty still keep a physical entity type of picture about the library even though
now they have also experienced the transitions from print-only collections, to print and
electronic collections, even to electronic-only collections in the library, a good library
environment provides a good picture to faculty members so that they recommend
students to use library resources and services. By the same token, comprehensive library
collections in both print and electronic formats as well as reliable electronic access to the
resources provide a positive impression to students, which directly influence students’
decision on select and use the primary resources.

7. Due to the measurement problem of actual use in this study, behavior intention
was not found to be a predictor of actual use. However, nine variables that affect
behavior intention also affect actual use. Therefore, any changes on resource
characteristics, information literacy skills, previous experience, and library environment
would reshape the students’ beliefs, which, subsequently, affect their selection and actual

use of information resources.

212



8. Public health students consider physical effort along with the other types of
effort when they decide which resource to select for use. However, when they actually
use the primary information resources, physical effort may not be considered.

These conclusions bring important implications in both theory and practice in the

library and information science, which will be elaborated on in the following chapter.
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Chapter VI

Implications, Limitations, and Future Studies

Overview
The previous chapter mainly explained the study findings and compared them
with the previous studies. This chapter elaborates the important implications to
information science researchers, system designers, medical librarians and library
administrators. In addition, the study limitations and the directions for future studies are

also reported.

Implications
Theoretical Implications

This study sought empirical support for a proposed model, the Information
Resource Selection and Use Model (IRSUM), which was developed based on the TRA
(Theory of Reasoned Action) and the TAM (Technology Acceptance Model). Study
findings supported more than half of the hypotheses that belief variables are direct
determinants for behavior intention and largely mediate the effect of external variables
(resource characteristics, individual differences, and library environment) on behavior
intention. The study also found that most of the variables that affect behavior intention
also affect the actual use.

A few previous studies using the TRA and the TAM as research framework in the
information science field investigated that students took distance education courses (Irani,
2000); information professionals used the Internet (Spacey et al, 2004); employees

attended continuing education programs (Thornburg & Pryor, 1998); and men intended to
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seek prostate cancer information (Ross et al, 2007). Few studies attempted to deeply
examine “why” users select an information resource for use over others and what factors
determine their selection and use decisions, excluding the study that was conducted by
Klobas (1995) about the faculty’s use of electronic resources. The research model
proposed in the study is so far the first known model to holistically investigate and
explore the information resource selection and use behavior from a social-psychological
perspective based on the TRA and the TAM in the information science field. In addition,
as a new construct, perceived free of physical effort was developed and tested
psychometrically reliable and valid in this study. Adding it to the behavior belief
construct group enriches the predictive and explanatory power of behavior beliefs to
behavior intention. In addition, due to following the TRA framework, the proposed
model differentiated perceived resource characteristics (object-based beliefs) from
perceived outcomes of using resources (behavior-based beliefs), which shed light on the
reason for the inconsistent findings of previous studies that hypothesized that perceived
resource characteristics had direct effects on using or not using an information resource.
Based on the TRA (Ajzen & Fishbein, 1980), for a belief to be directly predictive of
behavior, it needs to be consistent in time, target, and context with the behavior.
Perceived resource characteristics, such as perceived ease of navigation, may be different
in different time and contexts. However, the perception about using a resource is formed
during use of the resource so that it is consistent in time, target, and context with the
behavior. The present study also confirmed that behavior-based beliefs fully mediate the

relationships between object-based beliefs and the behavior intention.
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The above-mentioned uniqueness of the present study makes theoretical
contributions to advance knowledge and fill the gap in theoretical development in the
study area of human information seeking behavior that is becoming more and more
popular in the field of information science. The enrichment of theory development in this
area would provide more comprehensive knowledge structure and instructional materials
to programs in library and information science, information science, and information
systems.

Practical Implications
IR System Design for Utility and Usability

Electronic resources, such as online databases, e-journals, e-books, and the others,
in this study, are actually information retrieval systems. System functionalities, system
usability, and information contained in the system are three necessary components. The
proposed research model and the study findings provide important diagnostic information
for system designers at any stage of a system’s implementation or usage process.

Both usability specialist Jakob Nielsen and computer science professor Ben
Shneiderman have written separately about a framework of system acceptability, in
which utility and usability are two important attributes for system acceptability (see
Figure 6.1). Utility answers the question of if the functionality of the system in principle
can do what is needed, while usability answers the question of how well users can use
that functionality (Nielsen, 1994). Whether or not users perceive a system to be able to
enhance their ability to execute tasks and perform their jobs, as well as ease of use,

determine users’ acceptance of the system. The concepts of utility and usability
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correspond to the behavior beliefs of perceived usefulness and perceived ease of use in

the present study.

p Social
acceptability

o Utility

@ Easy to learn

o Efficient to use

System acceptability

Practical€
accepta-

bility

® Easy to remember

® Few errors

Subjectively
pleasing

tc.

Figure 6.1. A model of the attributes of system acceptability (Nielson, 1994, p. 25)
The present study found that all three behavior beliefs were predictors of behavior

intention while perceived usefulness and perceived free of physical effort also mediated
the relationship between perceived ease of use and behavior intention, which led
perceived ease of use having the strongest total effect on behavior intention. The strong
positive effect of electronic resource characteristics to perceived ease of use also helps
designers understand what characteristics (navigation, screen layout, information
organizations, etc.) users care most about and what kind of changes can have the most
meaningful impacts. The more intuitive the system’s interface is, the more easily users
can access the system, and the less physical and intellectual effort users will spend so that
users have more time for other activities and may contribute to improvement of overall
job performance (Davis, 1989a), which, subsequently make the system perceived as

being more useful, thus, the more likely users will select and use the system.
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The present study also found that perceived usefulness had direct positive effects
on both behavior intention and actual use of the primary resources while it mediates the
relationship between perceived ease of use and the actual use of the primary resources.
Therefore, in the long run, the usefulness is even more important and should not be
overlooked although ease of use is clearly important. This suggests that the IR systems
“at first seem easy to use may in the long run be abandoned if they do not provide
critically needed functionality,” (Igbaria, et al, 1995, p. 111) and “no amount of ease of
use will be able to compensate for a system that doesn’t do a useful task.” (Davis, et al.,
1989b, p. 1000) Therefore, system design can not only consider interface design and ease
of use, but should begin at the task level. System designers and developers must
acknowledge that a system’s ease of use is not independent of any particular task context
(Keil, et al, 1995). In order to increase perceived usefulness of an IR system, a system’s
capabilities must match a person’s job content. Schneiderman (2005) emphasizes task
analysis for identifying the appropriate functionality of a new information system.

In order to ensure a system’s utility and usability, system designers and
developers should start with a clear understanding of users’ requirements and needs. In
addition, getting users involved early in the system design process helps eliminate
usability problems. In the early stage of the process, there is greatest flexibility in altering
the proposed design since little actual programming has been done. Rapid prototypes,
user interface management systems, and videotape mockups are the techniques that can
be used to let users learn what a system consists of and assess the system’s ease-of-use by
usability testing. By the same token, users can assess system utility and usability at any

stage of system life cycle in order to improve system acceptance.

218



Librarian’s Role in the Electronic Resources System Design

Due to for-profit considerations, system designers and developers usually do not
conduct comprehensive usability testing. Sometimes, it is also because it is hard to find
end-users to get involved in the system design process. Librarians subscribe and purchase
information resources from publishers and information providers (database companies,
aggregators, and vendors, etc.), while end-users usually do not have the opportunity to
physically see and try the resources first hand. In addition, librarians are familiar with
users’ information needs and use behaviors. Librarians, sometimes, can be the proxy of
users to evaluate information resources from the users’ perspective. Due to this special
role, librarians should proactively collaborate with publishers as user representatives to
pass the information about the interface defects of electronic resources to the publishers
in order to make sure the resources are functional and easy to use.

However, an interface alone, although it provides a more or less supportive search
environment, fails to guarantee that users will use the system. It is necessary for end-
users to possess basic knowledge about the system structure and the organization of
information; become familiar with system features; and acquire a comfortable level with
using an IR system. In order to acquire these knowledge and skills, end-user training is
necessary and reference librarians play an important role in electronic resources
instruction.

In addition, librarians should also initiate the IR system design or actively get
involved in managing information at the institutional level. An expert system could be a
good example. The expert system can provide a list of results retrieved from library

collections with the chosen websites, or even provide with a list of suggested search
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terms based on the keywords input by users. Another example is the library’s website.
The present study found that the library’s website was the first access point for students
to access electronic resources. Therefore, librarians should actively design a library
website and make it a virtual representation of the physical library.

The term “Millennials” was coined in 2001 and they are persons born after 1977
(Sweeney, 2005; New Strategist Editors, 2001). 75.4% of student participants in this
study were in the age range of 21-30, which matches the definition of the Millennials
generation. Millennials are digital natives because they were born in an age when
services were provided digitally everywhere. They like customized or personalized
library resources and services; they like instant gratification and think no expected results
occurred within a short time is a waste of their time. Millennials favor mobile and
wireless technologies that they can use to do their tasks anywhere at anytime. They
dream of an ultimate portable device that integrates all of their digital functions such as
laptops, telephones, cameras, video games, TVs, and so on (Sweeney, 2005). However,
most library catalogs and online databases can not be searchable from a cell phone, PDA,
or any other typical portable pocket devices that Millennials carry. Although wireless
connectivity is more and more accessible, laptops still have limited access to a wireless
network. Therefore, librarians should be creative in initiating the idea of a seamless
connection and work with publishers to enrich the catalog and database’s functionalities
instead of just passively using the systems.

Reference Librarian’s Instructional Role
The study found that reference services had widespread and important effects on

public health students’ selection and use of information resources by directly impacting
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their behavior beliefs (perceived usefulness of using primary resources), normative
beliefs (reference librarian’s influence), and behavior intention (selection of using
primary resource). These influences were made through the library’s instruction and the
interactions with students. Although 85% of students selected and used the electronic
resources as their primary resources, 42% (56/134) of students said that they were aware
of and knew how to use the primary resource through the library’s instructions and the
interactions with reference librarians during literature search help. The library’s
instructions in Saint Louis University include library orientation, invited literature search
instruction sessions by faculty members from the School of Public Health, and literature
search workshop at the faculty and student’s meetings. Whenever students consult
librarians for a literature search, librarians usually walk through the searching process
and explain the search strategies to the students. Therefore, student-librarian interaction is
actually an individual literature search instruction, in which students learn how to use a
specific resource and know other resource options. Thus, library instruction, compared to
traditional services that directly provide answers, takes a more and more important part in
the professional roles of reference librarian. Through the instruction, students know what
resources to use, learn the content and features provided by the resources, and gain the
skills in evaluating and using the information they found from the resources. In addition,
instruction opens a door for students to use the resources and gain experience with using
them. Therefore, reference librarians’ instructional activities play an important role in
impacting students’ information resource selection and use behavior through improving
students’ information literacy skills and increasing their experience of using the primary

resources. From a system development cycle perspective, reference librarians’ instruction
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is an essential component in the resources implementation process. Library’s
fundamental goal of acquiring and collecting information resources is to make users use
them. Therefore, helping users to get familiar with the resources and to form their
perceptions about using the resources are important activities in achieving the goal of
library collection development.

In order to provide effective instruction, the time at which the instructions are
given, the content of the instruction, the target groups of the instruction, and other
strategies need to be considered:

1) Early training is very important. Venkatesh, Speier, & Morris’ (2002) research
found that subsequent user perceptions and motivation had no significant effect on early
acceptance, which suggested that once users “turned off” to a system after a short
interaction, it is hard to get users to adopt the system over time by fixing and redesigning
the system or to use the system from other people’s encouragement. Therefore, the
perceptions formed about using a system immediately after training are critical. Usually,
library users and librarians do not get involved in the IR system design and development
process. Users’ perceptions about using a new IR system come from librarians’
instruction. So, how to make users form a positive perception about using a system after
early training is a main task for any reference librarian. Once users form positive
perceptions and make acceptance decisions about an IR system, it is high likely that they
will continue to use it so that the expenditures of librarys’ resources (money, time,
personnel) for acquisition and processing of electronic resources are worthwhile.

2) Emphasizing resources’ ease-of-use should be the focus in the early training.

Davis, et al (1989a), Chang, et al (2005), and Szajna (1996) found that users usually pay
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more attention to a system’s ease of use than a system’s usefulness when they have no or
little previous experience of using the system. After they become familiar with the system,
a system’s usefulness is the major consideration in deciding to continue to use the system
or not. The present study also found the negative effects that reference services had on
perceived ease of use and perceived free of physical effort. Based on these findings,
librarians should customize the instruction according to the specific information seeking
context and different levels of information literacy skills students possess. In addition,
multi-step training can be planned. Begin with an instruction designed to form
perceptions that resources are easy to use, and follow up with workshops providing more
advanced search techniques or subject specialization. In this way, students become
familiar with resources in general and can use basic search features to retrieve
information, and then become experienced in finding more relevant information by using
advanced search techniques.

3) Flexible training schedules and various formats of course materials are needed.
Schedule library instruction at or close to the time needed or provide a refresher class
later in the semester when students start preparing their term papers (Dimartino & Zoe,
1996; Kipnis & Frisby, 2006). Based on the different levels of information literacy skills,
paper-based class handouts with screen shots and short explanations, online tutorials,
and/or Frequently Asked Questions (FAQs), and other types of course materials should
be prepared.

The present study found a strong impact of reference librarians’ recommendations
on instructor’s opinions (£ = .452). This finding implies that teaching faculty members

about the contents and features of information resources is another approach to affect
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students’ uses of information resources. Faculty members have the direct impact to
students on their actual use of information resources. Therefore, it would be an effective
approach to let faculty members learn more about the resources and receive their favor
for the resources, so that they would recommend resources to their students.

Although the importance of library’s instruction is evident, there is still debate
and dilemma over the extent, content, and legitimacy of the academic librarian’s teaching
role (Owusu-Ansah, 2004). According to the levels of curricular involvement, librarian
roles include assistance at the reference desk, instruction at the reference desk, course-
related instruction, resource management and utilization, consultation with faculty and
students, and group facilitation (Miller, 2001). These instruction involvements focus on
the roles of supporting learning and teaching through collecting and providing access to
information resources, as well as one-shot bibliographic instruction sessions invited by
faculty in a credited course, rather than course-integration instruction, or independent
library credit courses about information literacy. However, as more information in
different formats becomes accessible, many higher education institutions and accrediting
organizations view information literacy as a vital component of critical thinking and
analytical skills (Saunders, 2007). Information literacy emphasizes the location,
application and evaluation of information, as well as addresses broader concepts with
social, ethical, economic, and legal considerations that are related to information and
knowledge transfer, acquisition, and use (Dimartino & Zoe, 1996). Therefore, only
teaching specific retrieval techniques (e.g., which buttons to hit) can not meet the
requirements of information literacy. The expanded content needs to be offered, which

can not be done at the reference desk or through the current framework of bibliographic
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instruction (Gilson, 1997). Therefore, an expanded format of a library credit course may
be needed to complete the mission. However, because academe may still view the library
as “a static depository of information” (Dimartino & Zoe, 1996, p. 147) “with
occasionally and sporadically teaching faculty and students with the retrieval of
information” (Owusu-Ansah, 2004, p. 7), “but not an interactive agent in the acquisition
and dissemination of knowledge and information worldwide.” (Dimartino & Zoe, 1996, p.
147), it is difficult for librarians to initiate a collaborative partnership with subject faculty
to integrate information literacy into the curriculum (Dimartino & Zoe, 1996; Kipnis &
Frisby, 2006).

Library Collection Development

Collection is “an accumulation of information resources developed by
information professionals intended for a user community or a set of communities” and
has been viewed as an aggregation of physical packages of information in an information
seeking context (Lee, 2000, p. 1106). In this context, users can retrieve useful and high-
quality information readily and conveniently. In other words, library collection should
meet the users’ information needs as well as provide easy access to users. In order to
develop such a functional library collection, three things must be kept in mind.

First, it is always most important that librarians have a solid understanding of the
library user’s information needs. A group of high-quality and easy-access information
resources that do not meet users’ needs is not a useful collection. In order to better
understand users’ information needs, librarians should have rich knowledge of the subject
areas that are the users’ focus. In addition, librarians should also proactively reach users.

At present, more and more reference librarians’ positions require a second B.S. or M.S.

225



degree in a subject area and more and more libraries have developed liaison librarian
programs. These changes or trends provide effective practical guidance for better
understanding users’ information needs.

Second, both content quality and resource accessibility should be considered
when librarians develop collections. The current library collection takes a variety of
formats, including those in print, electronic, library-owned, or accessed through the
library, and the like. Librarians need to learn all aspects of resources, not only the quality
of information. Most of the time, librarians pay more attention to the content of the
resources when the resources are still in the print version as users have already been
familiar with the information organization of the print resources and there were no
problems with usability issues. However, as more and more information resources are
available electronically and perceived usefulness, perceived ease of use, and perceived
free of physical effort have strong impacts on users’ resources selection and usage,
librarians now should evaluate resources by considering both resource usability and
information content.

Third, a well-designed and integrated online library catalog system is needed. At
present, most of the libraries purchase commercial online catalog systems, which have
limitations to customizing the interface based on library users’ preference although they
provide some degree of flexibility. How librarians work with system producers to
improve system functionalities and interfaces echoes back to the previous section about
the librarian’s role in system design. In addition, the coverage of the library catalog
system should also be carefully considered. Should the Internet resources be included?

How about vertical files?
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Traditionally, librarians made the collection decision for users. In order to provide
users with the first-hand opportunity of using a new resource and provide their feedback,
many libraries set up resource trials before the resources are formally purchased or
subscribed. Setting up resource trials can get an early reading on users’ assessments of
the resource and the possible acceptability, which would benefit the library’s resource
purchase decisions. The proposed research model in the present study is a good predictive
model with valid measures of perceived usefulness, perceived ease of use, and perceived
free of physical effort linked to user behavior intention.

Library Resources and Services Marketing

As stated before, the goal of library acquisition is to let users use the resources
collected by the library. Resources trials and trainings are two effective ways to let users
accept and use the resources. However, not everybody tried the resource trials and/or
attended the training. It is not unusual that users are surprised to know that the library has
the resources that they need by accident. Every year libraries spend thousands of dollars
to increase collections, both print and electronic, but users do not know they are available.
The lack of communication between librarians and users counteracts the library dollars’
value.

The present study found that the course instructor’s recommendation is the first
channel via which students hear about electronic, print and human resources while
library’s instruction and interaction with librarians is the second channel. The study also
found the positive effects of instructor’s influence and reference librarian’s influence on
students’ resource selection and use. Normative beliefs speak to the importance of and

avenues for communication and user participation. In addition, they provide an important
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rationale for the impact of top management support (Taylor & Todd, 1995a). Library
directors and librarians should work closely with faculty members of the liaison
departments to promote the resources targeted to their specific fields. In addition, any
library instruction opportunity should be viewed as an information resource marketing
presentation. For example, library orientation can bring students to the library and
introduce library resources and services, which is usually the first awareness of library
resources and services for students. In addition, multiple communication means should be
used. Public health students are millenials. They are technology followers and prefer to
use a variety of electronic communication methods, such as email, chat, virtual reference,
Podcasts, Blogs, and instant messenger, to name a few. Therefore, librarians should make
creative use of these Web 2.0 technologies to publicize the library’s resources and
services. Besides trying multiple communication means, promoting library resources and
services at the right moment is also very helpful. Attending faculty meetings or student
meetings, or initiating training classes/workshops, or serving on the department’s
committees, and other approaches can be considered.

Taking this from another angle, marketing library resources and services is
actually marketing the library itself. The library will get unexpected benefits if libraries
build up a positive image in the users’ minds by marketing the resources and services
they provide. Then, more and more people will use the library’s resources and services,
which further strengthens the positive image of the library. The positive feedback loop

will also help library resources and services’ marketing.
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Library as a Place

The findings of the impact of library environment to instructor’s influence and
behavior intention provide thought-provoking practical implications. Although there is an
argument that the proliferation of remote access of electronic resources and services
eliminate the need for physical library buildings, library environment still influences
users’ information resource selection and use in its way. Although students prefer using
electronic resources rather than coming to the library in person, it absolutely does not
mean that libraries serve fewer students. Students still come to the library to check out
books, read journals, browse new books, use course reserve materials, consult library
staff, use computers and checkout laptops in the library, and other activities (Lapidus,
2003; Chrzastowski & Joseph, 2006; Antell & Engel, 2006). Therefore, the library still
needs to be ready at any time to make electronic and print resources, as well as library
staff, convenient and easy to access and use. When students come for print collections,
ease of navigation of library shelves, library furniture arrangement, and clear signage can
provide convenience for students; when they happen to use computers in the library to
access electronic resources, the library needs to make sure there are enough computers
for student to use, printers and photocopiers are all usable, the network is connected, and
the ready-to-serve on-site technical assistance is available; when students come to ask for
library staff’s help, library staff should be easily approachable. Ease of access of the
library’s print and electronic resources as well as library staff builds up an effective and
efficient service environment, which significantly affects users’ selection and use of

library resources and services as well as affects users’ perceptions about the library.
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However, with more and more resources and services accessible online, the
library as a physical entity has been endued with more social roles apart from established
long-time service roles. The concept of the “library as a space” has been widely accepted.
There are still many reasons people love to visit libraries in spite of having so many
alternative sources to acquire information today. Students visit the library for reasons
other than using library materials or technologies, often for intangible reasons, such as
individual study, group discussion, contemplation, concentration, etc. (Antell & Engel,
2006; Chrzastowski, 2006). They greatly value the physical library’s conduciveness to
scholarship (Antell & Engel, 2006). They want spaces for noisy interaction, group work,
study, socializing, etc. and they also want separate rooms or space for quiet activities.
Therefore, it is important for library directors and librarians to create an appealing
physical appearance of the library to bring users to the facilities (Hernon & Nitecki,
1999). A comfortable and quiet atmosphere with excellent lighting, various types of study
spaces, and easy-to-access computers, printers, scanners, and copiers, etc. are all needed.
In addition, library hours in an academic institution need to be rethought. It is not just
about scheduling. It represents the level of availability of the library as a research facility
and the readiness of library staff to help library users with their needs (Lapidus, 2003).
Library directors and librarians should convince academic administrators to find ways to
support libraries either by financial means or by providing additional facilities and
technologies.

While users like to access information electronically, they actually still use library
resources and services, but may not realize that. Meanwhile, students also value the

library as a place for their social needs. The physical and virtual libraries must not just be
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intertwined, they must be inseparable (Sweeney, 2005). While more and more print
materials in the library were transformed to their electronic counterparts and may be
gradually removed from the library’s physical building, how to make great use of the
library space to create a comfortable and multi-functional place is an upcoming or on-

going task to more and more libraries.

Study Limitations and Future Studies

Notwithstanding the contributions of the present study to the existing literature,
there are a number of limitations that need to be considered. The key limitations are the
sample size, the generalizability of the findings, the usage measurements, and the
independence-of-observations assumption.

Study Limitations and the Recommended Improvement

Sample Size

Although there is no absolute standard about the required sample size for the
Structural Equation Modeling method, some guidelines were offered: small, N<100;
medium, N between 100 and 200; large, N>200 (Kline, 2005). Model complexity should
also be considered to identify reasonable sample size. More complex models require
larger samples in order for the estimates to be comparably stable. “A sample size of 200
or even much larger may be necessary for a very complex path model.” (Kline, 2005,
p-110) In addition, power analysis can be used to more precisely estimate minimum
sample sizes. A table provided by MacCallum et al (1996) presented the minimum
sample size with the power of 0.80 for selected levels of degrees of freedom (df), which

is 178 sample size as df equals to 100. With df increasing, the sample size slightly
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decreases. As df of the final structure model of the present study is 126, the estimated
minimum sample size needs to be about 150. The sample size used for the hypothesis
testing in the present study was 121, which is smaller than the recommended minimum
sample size. Considering the complexity of the research model (98 measured items) and
the basic guidelines mentioned above, a 200 sample size or more would be safe to reduce
the error of estimation and draw more generalized conclusions. Surveying more public
health students in a similar study context is recommended to improve the study.
Generalization of the Study Findings

The present study only sampled public health students from one academic
institution rather than all 38 accredited schools of public health all over the U.S. Due to
the different academic environments, the findings may not apply to public health students
in other academic institutions. Surveying more students in other universities with the
same instruments may obtain more generalized data. In addition, students in other majors
may have different information resource selection and use behavior because they put
different weights on behavior beliefs, they view resources differently, and their individual
differences have large disparity from the public health students. Therefore, the research
model should be tested with different user groups in different settings for reliability and
validity.

In addition, the research model and the study findings were derived in an
information seeking context of public health students completing research paper or
project assignments that requires them to seek information from a variety of information
resources. Therefore, study findings may not be generalized in different information

seeking contexts. Investigating information resource selection and use behavior with the
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same model in various information seeking contexts should be conducted in the future
studies to determine the model’s predictive robustness.
Subjective and Objective Usage Measures

The present study did not find a significant predictive relationship from behavior
intention to actual use. The poor measurement of actual use and the weaknesses of self-
reported usage may be explanations. Many researchers have been aware of the different
results obtained by using subjective and objective usage measures in technology
acceptance research. Some researchers suggested that self-reported usage measures
correlate well with actual usage measures (Blair & Burton, 1987; Taylor & Todd, 1995a)
so that self-reported usage can be a surrogate for usage, while some suggested that self-
reported usage measures are biased so that it can not accurately represent actual usage
(Straub et al., 1995). Moreover, in his study of validating measurement scales of
perceived usefulness and perceived ease of use, Davis (1989a) suggested that:

“Not enough is currently known about how accurately self-reports reflect actual behavior.
Also, since usage was reported on the same questionnaire used to measure usefulness and
ease of use, the possibility of a halo effect should not be overlooked. Future research
addressing the relationship between these concepts and objectively measured use if
needed before claims about the behavioral predictiveness can be made conclusively.” (p.
334)

Some researchers attempted to investigate the relationship between belief and intention
variables with self-reported usage and objective usage measures. Straub et al (1995)

found that self-reported usage was more related to behavior beliefs than computer-
recorded system usage and Szajan (1996) found that behavior intention only predicted
self-reported usage rather than computer-recorded usage. However, Venkatesh et al (2002)

did find the high correlation of belief and intention variables with objective computer-
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recorded usage. The inconsistent findings impede the accumulation of knowledge and
theory in the technology acceptance study area.

Although the present study avoids halo effect (the same student participants
reporting both independent and dependent variables at the same time) by measuring
usage determinants at one point of time (in the pre-questionnaire) and self-reported usage
at the subsequent time period (in the post-questionnaire), future research should examine
resource usage through both subjective and objective measurements to find the patterns
and determine the generalization of the findings across persons, settings, and time periods
(Straub, et al, 1995).

Independence-of-observation Assumption

The present study surveyed all the public health students who enrolled in the
academic year 2006-2007. The questionnaires were distributed to students who took 21
different courses in the spring semester in 2007. Given that students within the same class
might score more similar to one another than individuals in different classes, the
statistical assumption of independence might be violated. Intraclass correlations (ICC)
can be used to examine the possible group-level effects. The formula of ICC is ICC =
(MSg — MSw)/(MSg + (C-1)MSw), where C refers to the average group size and MSg and
MSy are the mean square between and within groups, respectively. As the independence
of observation has small difference between groups, the smaller ICC is the better. The
rule of thumb is that maximum value of ICC is around 0.25 (Hox & Maas, 2001).
However, because some of the sessions of in-class questionnaire distribution in the
present study were done through the instructors by email, the number of students in those

courses was not known. Therefore, limited data is available to calculate C (average group
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size), which led to the failure of getting the ICC value to test the independence-of-
observation assumption. The researcher is aware that more careful research design should
be done to ensure that the study is more scientific.
Future Studies

Compare the Research Model with other Social-psychological Models

Although the research model-IRSUM was based on the Theory of Reasoned
Action (TRA) and the Technology Acceptance Model (TAM) and was found to have
good predictive power (accounting for 46.1% of variance in behavior intention), different
models’ contribution to the understanding of students’ selection and use of information
resources remain unknown. Therefore, model comparison is needed. Among social
psychological theoretical models, the TRA is the root. Adapted from the TRA, the TAM
was developed by identifying two concrete behavior beliefs. Because the TRA shows
good prediction when applied to behaviors that are under an individual’s volitional
control, in order to account for non-volitional conditions, Ajzen (1985) modified the TRA
by adding a third behavior belief construct, perceived behavior control, as a determinant
of behavioral intention. Thus, the TRA was extended and termed as the Theory of
Planned Behavior (TPB) (see Figure 6.2). Because of the TPB’s unidimensional view
toward belief structures and the determinants of intention, Taylor & Todd (1995a) used a
decomposed TPB (DTPB) to examine the specific antecedents to attitude, subjective
norm, and perceived behavioral control (see Figure 6.3). These series of models are
related. Therefore, the model comparison should be conducted among the research
model-IRSUM, TRA, TAM, TPB, and DTPB to examine the different goodness-of-fit,

predictive power, and significance of paths.
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Theory Refinement and Model Decomposition

The present study used multi-items to measure each external variable with the
purpose of examining the effects of different aspects of each external variable to behavior
beliefs and normative beliefs. For example, 6 measured items were used to measure the
resource quality and resource accessibility constructs for each type of information
resource. The same design was used for information literacy skills (see Table 3.10, p. 131
and library environment variables (see Table 3.12, p. 133). However, because some of the
measured items did not meet the requirement for item reliability, they were removed from
the measurement model. In order to refine the model and investigate the impacts of
specific aspects of external variables, the possible solutions might be: 1) Decompose each
external variable into two or three antecedent variables and run the model with one
external variable with its antecedents at one time; 2) Collect more data to increase sample
size and examine the impact of external variables by modifying the model to a second-
order model with external variables as second-order variables.

Another theory refinement solution is to fully examine the relationship among
external variables. Due to the functionality limitations of AMOS statistic software, the
relationships among external variables were set up as none. In reality, these variables are
not independent of one another. For example, reference service characteristics may affect
student’s level of information literacy skills due to the reference librarian’s instructions.
Therefore, discovering more relationships among external variables may also be helpful

to increase the overall model fit and the explanation power.
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Theory Expansion and Model Integration

The model accounts for 46.1% of the variance in behavior intention and 13.1 % in
actual use, which suggested that some important predictors may be missing. Further
exploration of alternative factors that might influence resource selection and usage is
needed. Candidate variables include individual factors such as perceived expressiveness,
self-efficacy, personalities, intrinsic and extrinsic motivations (Lee, et al, 2007;
Venkatesh, et al, 2002), perceived enjoyment or perceived playfulness (Moon & Kim,
2001; Sun & Zhang, 2006), participation and involvement in the design process
(Hartwick & Barki, 1994), task-technology fit (Dishaw & Strong, 1999; Keil, et al, 1995),
and organizational factors (Taylor & Todd, 1995a). The researcher expects that adding
external variables in the research model would increase the model’s ability to explain and
predict behavior intention and behavior itself.

One important construct that should be added is perceived behavioral control
(PBC) and its corresponding decomposed antecedents based on DTPB (Taylor & Todd.
1995a). PBC refers to an individual’s perceptions and assessment of one’s own
capabilities and resources required to perform a behavior (Ajzen, 1991). In other words,
PBC beliefs are “the individual perceptions of the extent to which s/he possesses internal
and external factors that may increase or decrease the perceived difficulty of performing
the behavior” (Park, 2003, p. 40). According to Ajzen (1985), internal factors may
include self-efficacy, power of will, emotions, etc. while external factors may include
time, opportunity, and dependence on others, etc. Based on Ajzen’s proposition, Taylor
& Todd (1995a) decomposed PBC to self-efficacy, resource facilitating conditions, and

technology facilitating conditions. If these specific beliefs are added to the proposed
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model, the significant causal paths from information literacy skills to instructors’
influence (H7d) to actual use (HOc) may be changed as from information literacy skills to
self-efficacy to actual use. Similarly, the impacts of three different dimensions of library
environment to behavior intention may also be mediated through resource facilitating
conditions and technology facilitating conditions. Thus, the research model will introduce
a larger number of factors and provide a full understanding of information resources
election and use behaviors. In addition, by focusing on specific beliefs and external
variable dimensions, the model will be more managerially relevant, pointing to specific
factors that may influence resource selection and usage.
Longitudinal Study Needed

Some studies found that the effects of behavior beliefs to behavior intention,
behavior intention to actual use, and behavior beliefs and behavior intention to actual use
are changing over the time of user’s using technologies (Davis, et al, 1989b; Taylor &
Todd, 1995a; Venkatesh, et al, 2002). Given that the beliefs and intentions are subject to
change over the time, collecting data about intention, self-reported usage, and objective
computer-recorded usage at different points of time in the process of information
resource uses and examining the changes of the effects of belief variables have on
resource uses could provide a more comprehensive picture to researchers and librarians to
understand when intentions disappear, when intention and actual use have the strongest
relationship, when the best time is to make managerial interventions, such as librarians’
instructions, library resource promoting events, and others, in order to improve library

resources and services usage.
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Conclusion

The present study proposed a research model to investigate resource
characteristics, individual differences, and library environment factors that affect public
health student selection and use of information resources for completing a research paper
or project through affecting behavior beliefs and normative beliefs. The study found out
that electronic resources were the primary resources used by public health students and
online databases, e-journals, and the Internet were the resources most frequently selected
and used. Three behavior beliefs (perceived usefulness, perceived ease of use, and
perceived free of physical effort) and two normative beliefs (instructor and reference
librarian’s influence) largely mediated the relationship between external variables and
primary resource selection while they fully mediated the relationship between external
variables and actual use. Among the statistically significant paths found in the proposed
model, perceived ease of use had the strongest impact on students’ primary resource
selection while perceived usefulness had the strongest impact on students’ actual use of
primary resources.

These findings confirmed the trends of the change of health sciences libraries
“from as repositories of a printed-based knowledge base to a new focus on their role as
the center or ‘nexus’ for the organization, in access, and use of an increasingly digital-
based knowledge base.” (Kronenfeld, 2005, p. 32). The librarian’s role has also changed
from information “housekeepers” to information filers, information disseminators, and
information literacy educators (Kronenfeld, 2005; Lee, 2000; Perry, et al, 2005) in the
information age when users prefer to use electronic resources to search information

themselves. Although the librarian’s mediation functions have been questioned with
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various new technologies developed, as early adaptors of information technologies,
librarians should take them as opportunities and use these ever-emerging new
information technologies to add value to information resources and services rather than
viewing them as competitors. Actively getting involved in the system design and
evaluation, conducting user-centered collection development, initiating information
literacy education, marketing library resources and services through multiple
communication approaches, and providing a comfortable and multi-functional library
environment are all important and on-going tasks for librarians to optimize the library’s
functions in order to keep up with the ever-changing information age and meet users’

information needs.
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February 28, 2007
Dear Public Health Student:

Donghua Tao, health sciences reference librarian at the Medical Center Library of Saint Louis
University and Sanda Erdelez, associate professor at the School of Information Science &
Learning Technologies of University of Missouri Columbia are inviting you to participate in a focus
group interview, which is a part of a dissertation study on “Using Theory of Reasoned Action (TRA)
in Understanding Selection and Use of Information Resources: An Information Resource Selection
and Use Model”. The purpose of the study is to investigate the information resources that students
intend to use and actually used as well as to examine the effect of information resource
characteristics, library environment and information literacy skills on students’ selection and use

of information resources for an ongoing or to-be-finished term paper or project in the spring
semester.

During the focus group discussion, you will be asked:

e To brainstorm information resources you have used, information sources and the
geographical location where you accessed information resources, and the channels through
which you know or heard about the information resources.

e To identify the people whose opinions will affect your selection and use of information
resources.

e To sort the index cards with the measured items labeled into the appropriate construct
categories in order to assess the content validity of the questionnaire question items for each
construct.

e To answer drafted questionnaires and provide your feedback.

Based on your input, the questionnaires will be revised and ready to distribute to all the Public
Health students in the near future. The average time commitment for completing the interview will
be approximately 45 minutes to 1 hour.

All records and information collected in the focus group interview will be confidential. In any
reporting of the data all individuals will be anonymous and no identity information will be
requested during the focus group. The records of the focus group interviews will be kept three
years after the study completely finishes just for the possible auditing purpose and will not be
released to any other people except the principal investigator and the co-investigator. The results
of this study may be published in scientific research journals or presented at professional
conferences. However, your name and identity will not be revealed and your record will remain
confidential.

Participation in the focus group interview is completely voluntary, and you may withdraw from the
interview at any time. Your participation will NOT affect your grade in the classes you are taking.

If you would like to participate in the focus group interview, please send a brief reply to this email
to indicate your interest. In the meantime, should you have any questions about the focus group
interview process, please contact Donghua Tao at taod@slu.edu or 977-8812. If you have any
questions about the study validity and ethical concerns, please contact MU IRB office at 483
McReynolds, University of Missouri Columbia, MO 65211 or call at (573) 882-9585.

Thank you for your consideration.
Sincerely,

Donghua Tao, M.L.I.S., Assistant Professor, Principal investigator
Sanda Erdelez, Ph.D., Associate Professor, Co-investigator
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Focus Group Answer Sheet

1. Please check the resources listed below you have used with “\" and cross out the resources that
you never used for your coursework and academic activities.

Print Resources Electronic Resources Human Resources
1.Textbooks or books 15. Library online catalog 26. Faculty in class
2.Journals 16. Books on line 27. Faculty out of the class
3.Index/Abstract 17. E-journals 28. Peers (Classmates or
4.Reference works 18. Online databases (e.g. fellow students
5.Course reserve MEDLINE, PubMed, 29. Colleagues or others at
6.Materials received through Psychlnfo, etc.) your place of study/work
Interlibrary Loan 19. E-Reserve articles and 30. Colleagues at outside of
7.Curriculum materials (e.g. book chapters your place of study/work
Course handouts, etc.) 20. Materials received through 31. Information service staff
8.Conference proceedings Interlibrary Loan (e.g. Reference librarians)
9.Archives (e.g. Documents 21. The Internet (Search
and records) engines, Websites other
10. Annual report/Technical than the library websites,
report Blogs, email lists, etc.)
11. Thesis/Dissertation 22. Electronic curricular
12. Library orientation materials (WebCT)
handout 23. Online tutorials
13. Library instruction 24. Computer Aided Learning
handout (CAL) materials (e.g.
14. Newsletter education software, etc.)

25. TV, radio, and other media

2. Do you have any added items for the following list that provides the channels from which you
heard about the information resources that you have used for your coursework and academic
activities?

____From course instructor’s recommendation

_ From classmates and/or fellow students

___From the experts in the field

___From professional conference

___From the Internet (Search engines, Websites, blogs, email list, forum, etc.)
___From the library’s instructions

___From the interaction with reference librarians when I ask for literature search help
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3. The following lists the sources you might approach to access information resources that you
have used for the coursework and academic activities. Please cross out the ones you have never
used before and add what you have used but not listed below.

a. Libraries b. Courses-related activities
___Physically go to the Medical Center Library __ Course lectures

___Medical Center Library’s Website ___Course-related small group study
___Physically go to Pius library or law library ___Exams and tests

___Pius or law library’s Website ___Training sessions/CE courses
___Personal library or collections ___ Practicing activities (e.g., internship,
___Other academic libraries or public libraries fellowship, volunteer, etc.)

Please specify: ___Others, Please specify:

c¢. The Internet d. People

___The department’s Website __Course instructor(s)

__ Publisher’s Website __Classmates and/or fellow students
___Author’s Website ____Reference Librarians

___Search Engines (Google, Yahoo, AskJeeves, etc.) ___Co-workers within SLU

___Any other Websites and resources on the Internet ___Co-workers outside the SLU
(e.g., Websites, email lists, forum, blogs, ___Others, Please specify:

RSS feed, etc.)
___Any audio and/or video media (radio, TV, etc.)

e. Personal experience
___Previous domain knowledge
___Life experience

_ Observation

4. The following list provides you with the geographical locations where you might be to
access/use the information resources for your coursework and academic activities. Do you have
any added options or is there any item that you think is not necessary?

___In the Medical Center Library

___In the Pius or Law Library

____Athome

__Inclass

___In the computer lab

___Other places on campus, please specify:
___Other places off campus, please specify:
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Card Sorting Results

1. Sort 70 question items posted on the index cards into the following 11 construct
categories. Please write down the number of each question item to the
appropriate category and tell me the best item sequence in your mind for each
construct.

y
2)
3)
4)
5)
6)
7)
8)

9)

Perceived usefulness:

Perceived ease of use:

Perceived free of physical effort:

The quality of information contained in the information resources:
E-resource system quality:

Print resource quality:

Reference services quality:

Library environment:

Computer literacy:

10) Database searching literacy:

11) The Internet use literacy:

2. Please write down the number of question items that you think are ambiguous or
poorly worded as well as your revision suggestions.
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March 25, 2007
Dear Public Health Student:

Donghua Tao, health sciences reference librarian at the Medical Center Library of Saint Louis
University and Sanda Erdelez, associate professor at the School of Information Science &
Learning Technologies of University of Missouri Columbia are inviting you to participate in a
dissertation study on “Using Theory of Reasoned Action (TRA) in Understanding Selection and Use
of Information Resources: An Information Resource Selection and Use Model”. The purpose of this
study is to investigate the information resources that you intend to use and actually used as well
as to examine the effect of information resource characteristics, library environment and
information literacy skills on your selection and use of information resources for an ongoing or to-
be-finished term paper or project in the spring semester.

Two self-administered questionnaires will be used as instruments for this study. They are a pre-
questionnaire and a post-questionnaire. The pre-questionnaire will ask about the information
resource you intend to use to finish your paper assignment, from which source and geographical
location you will access the information resource, your previous experience of using your primary
resource, and behavior beliefs and your perceptions on the information resource characteristics
and library environment. The post- questionnaire will be distributed at the end of April, when you
have nearly finished your assignment and will ask you what resource you actually used to finish
your paper assignment, the sources and geographical locations where you actually accessed the
resource, your information literacy skills, and some basic demographic information. The average
time commitment for completing the pre-questionnaire will be approximately 15-20 minutes and
the post-questionnaire 10 minutes.

Your answers for the both questionnaires will be confidential and no direct identifying information
will be requested on the questionnaires. Your answers for the questionnaire will be kept three
years after the study completely finishes just for the possible auditing purpose and will not be
released to any other people except the principal investigator and the co-investigator. The results
of this study may be published in scientific research journals or presented at professional
conferences. However, your name and identity will not be revealed and your record will remain
confidential.

Your participation is completely voluntary, and you may withdraw at any time. Your participation
will NOT affect your grade in the classes you are taking. You may choose not to participate. If you
decide not to participate, there will be no penalty to you and your grade will NOT be affected. In
appreciation of your participation, we will provide you with an $8 Barnes & Noble bookstore gift
card or an $8 Billiken Bucks on-campus printing gift certificate after you finish both pre- and
post- questionnaires.

If you would like to answer the pre-questionnaire, please click on (the URL of the pre-
questionnaire) and start presenting your opinions and expectations. Should you have any
questions about this study and comments about the questionnaires, please contact Donghua Tao
at taod@slu.edu or 977-8812. If you have any questions about the study validity and ethical
concerns, please contact MU IRB office at 483 McReynolds, University of Missouri Columbia, MO
65211 or call at (573) 882-9585.

Thank you very much for your support!

Sincerely,

Donghua Tao, M.L.I.S., Assistant Professor, Principal investigator
Sanda Erdelez, Ph.D., Associate Professor, Co-investigator
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Information Resource Selection and Use Survey I

INTRODUCTION
Welcome to Information Resource Selection and Use Survey website!

Information Resource Selection and Use Survey includes two surveys, which is called
Information Resource Selection and Use Survey I (Survey I) and Information Resource Selection
and Use Survey II (Survey II). What you have currently accessed is Survey L. Survey II will be
distributed at the end of April.

This survey I will ask you questions about the information resources that you intend to use for a
new or an ongoing research paper or project assignment in this semester. In addition, your
perceptions on print, electronic, and human information resources as well as library environment
will also be asked. There are no right or wrong answers, please simply answer as accurately as
possible.

There will be three parts for Survey I. The average time commitment for completing this survey
is approximately 15-20 minutes.

Your participation is completely voluntary, and you may withdraw at any time. Your
participation will NOT affect your grade in the classes you are taking. You may choose not to
participate. If you decide not to participate, there will be no penalty to you and your grade will
NOT be affected. However, your participation is greatly appreciated and will benefit all the
Public Health students by helping us provide more user-centered information services.

Your answers for the post-questionnaire will be confidential. The questionnaire will be kept
confidential and no direct identifying information will be requested on the questionnaires. The
results of this study may be published in scientific research journals or presented at professional
conferences. However, your name and identity will not be revealed and your record will remain
confidential.

In appreciation of your participation, either an $8 Barnes & Noble bookstore gift card or an $8
Billiken Bucks on-campus printing gift certificate after you finish both Survey I and Survey II
will be provided. At the end of Survey II, you will be asked to choose the incentive type. In order
to track the incentive you have chosen, the last four digits of your Banner ID number will be
asked to fill out at the end of both Survey I and Survey II.

Thank you for your time and have fun!
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Part I: Intend-to-use Information Resources
The following six questions will ask you about the information resources that you intend to use
to finish your research paper or project assignment.

1. What are the PRINT resources that you will possibly use to finish your paper or project
assignment? Please check all that apply.
___Textbooks or books
___Journals
___Index/Abstract
___Reference works
__ Course reserve
___Materials received through Interlibrary Loan
___Curriculum materials (e.g. Course handouts, etc.)
___Conference proceedings
___Archives (e.g. Documents and records)
____Annual report/Technical report
___Thesis/Dissertation
___Library orientation handout
___Library instruction handout
___ Newsletter
___Others (Please specify)

2. What are the ELECTRONIC resources that you will possibly use to finish your paper or

project assignment? Please check all that apply.

___Library online catalog

___Books on line

___E-journals

___Online databases (e.g. MEDLINE, PubMed, Psychlnfo, etc.)

___E-Reserve articles and book chapters

___Materials received through Interlibrary Loan

___The Internet (Search engines, Websites other than the library websites, Blogs, email lists,
etc.)

__Electronic curricular materials (WebCT)

___ Online tutorials

___Computer Aided Learning (CAL) materials (e.g. education software, etc.)

__TV, radio, and other mass media

___Others (Please specify)

3. What are the HUMAN information resources that you will possibly use or will be using to
finish your paper or project assignment? Please check all that apply.
___Faculty in class
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___Faculty, scholars, and professionals outside of the class outside of the class
__ Peers (Classmates or fellow students

___Colleagues or others at your place of study/work

___Colleagues outside of your place of study/work

___Information service staff (e.g. Reference librarians)

___Others (Please specify)

4. Which specific resource will you use FIRST among the resources you picked in Questions 1-3.

5. Which specific resource will you use LAST among the resources you picked in Questions 1-3.

6. What is your PRIMARY RESOURCE that you intend to use among all the resources you
answered in Questions 1-3? Please choose only one resource.

Part II: Access, Previous Experience, Perceptions of Using the Intend-to-use Primary
Resource

Please keep the primary resource that you just picked in mind. The following questions will ask
you about the access, previous experience, and the perceptions on using the primary resource you
intend to use to finish your assignment.

1. Which specific source will you primarily approach to access/use the primary resource
that you intend to use to finish your assignment? Please pick only one category and only

one source within that category.

a. Libraries b. Courses-related activities
___Physically go to the Medical Center Library ___ Course lectures
___Medical Center Library’s Website ___Course-related small group study
___Physically go to Pius library or law library ___Exams and tests
___Pius or law library’s Website ___Training sessions/CE courses
___Personal library or collections ___Practicing activities (e.g., internship,
___Other academic libraries or public libraries fellowship, volunteer, etc.)

Please specify: ___Others (Please specify):
c. The Internet d. People
__The School of Public Health’s Website __Course instructor(s)
____Publisher’s Website ___Classmates and/or fellow students
___Author’s Website ___Reference Librarians

___Search Engines (Google, Yahoo, AskJeeves, etc.) ___Co-workers within SLU
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____Any other Websites and resources on the Internet ___Co-workers outside the SLU

(e.g., Websites, email lists, forum, blogs, ___Scholars, experts, and professionals
RSS feed, etc.) outside the SLU
____Any audio and/or video media (radio, TV, etc.) ___Others (Please specify):

___Others (Please specify)

e. Personal experience
___Previous knowledge in the public health field
___Life experience
___Observation
___Others (Please specify)

2. At which geographical location will you primarily be to access/use the primary resource
that you intend to use to finish your assignment? Please pick only one.
___In the Medical Center Library
___In the Pius or Law Library
___Athome
__Inclass
___In the computer lab
___Others, please specify:

3. How did you know or hear about the primary resource that you intend to use to finish
your assignment? Please check all that apply.

___From course instructor’s recommendation

___From classmates and/or fellow students

___From the experts in the field

___From professional conference

___From the Internet (Search engines, Websites, blogs, email list, forum, etc.)
___From the library’s instructions

___From the interaction with reference librarians when I ask for literature search help
___Others, please specify:

Intention to use

4. Tintend to use the primary resource to finish my assignment.

Strongly Strongly
DISAGREE Neutral AGREE
1 2 3 4 5 6 7

5. Tintend to use the primary resource at every opportunity while completing the
assignment.
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Strongly Strongly
DISAGREE Neutral AGREE
1 2 3 4 5 6 7
6. To the extent possible, I would use the primary resource to find information for
finishing my assignment.

Strongly Strongly
DISAGREE Neutral AGREE
1 2 3 4 5 6 7
7. Tintend to increase my use of the primary resource in the future.
Strongly Strongly
DISAGREE Neutral AGREE
1 2 3 4 5 6 7

Previous experience of using the intent-to-use primary resource

8. Regarding the primary resource you have chosen for finishing your paper/project, have you
used it before? Yes _ No

(*Note: If you choose “No”, please jump to question 18. Otherwise, please continue
answering the following questions.)

9. How long have you been using the primary resource?
__ Lessthanlyear __ 1-3years __4-6years __ 7-10years __ over 10 years

10. On the average, how often do you use the primary resource?
at least once a week at least once a month 2-3 times within one semester
3-5 times within one year rarely

11. What probability do you think you could find what you were looking for from the primary
resource?
__10%-20% _30% _ 50% __60% __80%
__ More than 80%

12. How much do you think you are aware of the availability of the primary resource that you
intend to use?
__Notatall ___alittle ___some ___pretty much __alot

13. How much do you think you know about the scope and content of the primary resource that

you intend to use?
__Notatall ___alittle ___some ___pretty much __alot
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14. How much do you think you know about the functions, features, and tools provided by the
primary resource that you intend to use?
__Notatall ___alittle ___some ____pretty much __alot

Open-ended questions

15. Please give THREE main reasons why you choose the primary resource to finish your
assignment.

16. Please give THREE main reasons why you do not choose the resources in the other two
resource categories that do not include your selected primary resource. Please give THREE
reasons for each type of information resource. (For example, if you choose print textbooks as
your primary resource, please give three main reasons why you do not intend to use resources
in the categories of electronic and human resources.)

Normative Beliefs Strongly Strongly
DISAGREE Neutral AGREE
1. My Instructors expect me to use the 1 2 3 4 5 6 7

primary resource that I intend to use

2. My Instructors want me to frequently use 1 2 3 4 5 6 7
the primary resource that I intend to use

3. Generally speaking I try to do what 1 2 3 4 5 6 7
Instructors think I should do

4. My Classmates expect me to use the 1 2 3 4 5 6 7
primary resource that I intend to use

5. My Classmates want me to frequently use 1 2 3 4 5 6 7
the primary resource that I intend to use
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6. Generally speaking I try to do what
Classmates think I should do

7. The health sciences Reference Librarians

expect me to use the primary resource that I
intend to use

8. The health sciences Reference Librarians

want me to frequently use the primary
resource that I intend to use

9. Generally speaking I try to do what health
sciences Reference Librarians think
I should do

Behavior Beliefs

1. Using the Primary Resource helps me to be

a productive student

2. Using the Primary Resource enhances my

effectiveness on the coursework

3. Using the Primary Resource improves my

academic performance

4. I find the Primary Resource a useful tool

for me to finish the assignment

5. Learning to use the Primary Resource is

easy for me

6. I find it is easy to get the Primary Resource

to do what I want to do

7. It is easy for me to become skillful at using
the Primary Resource

8. The Primary Resource is easy to use
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1 2
1 2
1 2
1 2
1 2
1 2
1 2
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Strongly
AGREE
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9. Ifind I don’t need to take too much
physical effort to find or approach the 1 2 3 4 5 6 7
Primary Resource

10. I find the Primary Resource is always 1 2 3 4 5 6 7
available whenever I need to use it

11. Accessing the Primary Resource is 1 2 3 4 5 6 7
convenient
12. Overall, using the Primary Resource will 1 2 3 4 5 6 7

save me a lot of physical effort

Part III: Perceptions on the Difference Types of Information Resources and Library
Environment

The following questions will ask you about your perceptions on Print, Electronic, and Human
information resources as well as library environment. The resources listed in the question 1-3
provide you with some sample resources of each type. Please rate the following statements.

* Tips: For example, if you choose print textbook as your intend-to-use primary resource, please
provide your perception on the Print resource quality by using print textbook as an example. For
the other two types of information resources (E-resource and Reference services), please try your
best to provide your general perceptions. The same strategy can be applied when your intend-to-
use primary resource is one of the E-resources or Reference librarians.
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Perceptions on Electronic Resources Strongly
DISAGREE
1. E-resource(s) contains relevant information 1 2
to the topic of the assignment

2. E-resource(s) contains current, latest, and 1 2
up-to-date information

3. E-resource(s) contains reliable 1 2
information

4. E-resource(s) contains accurate and 1 2
valid information

5. E-resource(s) contains information in a 1 2
wide scope and depth

6. E-resource(s) contains enough 1 2
information for me to finish the
assignment

7. E-resource(s) provides searching functions 1 2
that I can use to finish my assignment

8. E-resource(s) provides assistance to 1 2
help me identify the search terms

9. The information on the web pages of 1 2
E-resources is presented in a clear and
well-organized manner

10. The E-resource(s) is easy to navigate 1 2

11. The E-resource(s) responds quickly 1 2
when I am doing a search on it

12. The E-resource(s) allows me to manage 1 2
the search results in different ways
(display, export, print, save, email, etc.)
based on my personal preference
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4

5

6

Strongly
AGREE
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Perceptions on Print Resources

1. Print-resource(s) contains relevant

information to the topic of the assignment

2. Print-resource(s) contains current, latest,

and up-to-date information

3. Print-resource(s) contains reliable

information

4. Print-resource(s) contains accurate and

valid information

5. Print-resource(s) contains information in a

wide scope and depth

6. Print-resource(s) contains enough

information for me to finish the
assignment

7. Print-resource(s) provides clear index

systems

8. Print-resource(s) provides an easy to

understand reference system (such as “see”,
“see also”, etc.)

9. Print-resource(s) provides clear user

instructions
10. The information on each page of the Print-
resource(s) is presented in a clear and

well-organized manner

11. Print-resource(s) is organized well to

make it easy to go to other pages to find
the information and return to the previous

page

12. Print-resource(s) uses consistent terms

Strongly

DISAGREE
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2

Neutral
4

Strongly
AGREE
6 7
6 7
6 7
6 7
6 7
6 7
6 7
6 7
6 7
6 7
6 7
6 7



Perceptions on Reference services

1.

5.

6.

7.

Reference librarians provide the

information that is related to the topic of the
assignment.

. Reference librarians give the current, latest,

and up-to-date information

. Reference librarians provide reliable

information

. Reference librarians provide accurate and

valid information

Reference librarians provide information in

a wide scope and depth

Reference librarians provide enough

information for me to finish the assignment

Reference librarians are ready to help me

whenever I approach them

. Reference librarians acknowledge me

waiting for services when he/she is serving
other users

. Reference librarians show interest in my

question

10. Reference librarians understand my

question

11. Reference librarians help me to articulate

ambiguous question

12. Reference librarians make sure I find what

I want
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Strongly

DISAGREE
)
12
12
12
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2

Neutral
4

6

Strongly
AGREE
7



13.

14.

15.

16.

Reference librarians’ literature search

instruction and/or library orientation gives
me awareness of information resources
and services provided by the library

Reference librarians’ literature search

instruction and/or library orientation gets
me to use information resources and
services provided by the library

Reference librarians’ literature search

instruction and/or library orientation
makes me skillful at searching online
databases

Overall, I am satisfied with the reference
services I received

Perceptions on Library Environment

1.

The library is close to my home or work

It is easy to find a parking space when I
drive to the library

The library’s hours are convenient to me

I can get on-site assistance from the staff
of the circulation, Interlibrary Loan, and
reference departments in the library

I can get on-site technical assistance in
the library

The library has a rich collection of books,
journals, reference works, and other hard
copy materials

The library has a rich collection of e-
journals, e-books, online databases, and
other electronic materials
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1 2
1 2
1 2
1 2
Strongly
DISAGREE
1 2
1 2
1 2
1 2
1 2
1 2
1 2

Neutral
4

6

Strongly
AGREE
7



8. The library provides easy off-campus 1 2 3 4
access to the library’s electronic resources
and services

9. Most of the time, I can find or have a 1 2 3 4
computer/laptop to use in the library

10. Photocopying is convenient in the library 1 2 3 4
11. Printing is convenient in the library 1 2 3 4
12. It is easy to figure out the arrangement of 1 2 3 4

the materials in the library

13. The book shelves in the library are easy to 1 2 3 4
navigate
14. Overall, the library’s environment 1 2 3 4

provides me with easy access of
information resources and services

Thank you very much! ©

Thank you very much for your participation.
We cordially look forward to your
participation in Survey II in April.

You will be asked to pick either an $8 Barnes
& Noble bookstore gift card or an $8
Billiken Bucks on-campus printing gift
certificate at the end of the Survey II. In
order for us to track the incentive that you will
choose at the end of Survey II, please write
down the last four digits of your Banner ID
number (e.g., the full number of your Banner
ID is 000456789. Please write down "6789"
into the answer box.)
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April 20, 2007
Dear Public Health Student:

Thank you for filling out the pre-questionnaire for the dissertation study on “Using Theory of
Reasoned Action (TRA) in Understanding Selection and Use of Information Resources: An
Information Resource Selection and Use Model”. We greatly appreciate your participation and we
hope you had a smooth process of writing your paper and/or completing your projects.

As stated in the previous letter, a post-questionnaire will be distributed at the end of April. This
post-questionnaire will ask you what resource you actually used to finish your paper assignment,
the sources and geographical locations where you actually accessed the resource, your
information literacy skills, and some basic demographic information. The average time
commitment for completing the post-questionnaire will be approximately 10 minutes.

Your answers for the post-questionnaire will be confidential. The questionnaire will be kept
confidential and no direct identifying information will be requested on the questionnaires. Your
answers for the questionnaire will be kept three years after the study completely finishes just for
the possible auditing purpose and will not be released to any other people except the principal
investigator and the co-investigator. The results of this study may be published in scientific
research journals or presented at professional conferences. However, your name and identity will
not be revealed and your record will remain confidential.

Your participation is completely voluntary, and you may withdraw at any time. Your participation
will NOT affect your grade in the classes you are taking. You may choose not to participate. If you
decide not to participate, there will be no penalty to you and your grade will NOT be affected. In
appreciation your participation, you will receive an $8 Barnes & Noble bookstore gift card or
an $8 Billiken Bucks on-campus printing gift certificate after you finish both pre- and post-
questionnaires.

If you would like to answer the post-questionnaire, please click on (the URL of the post-
questionnaire) and start answer questions. Should you have any questions about this study and
comments about the questionnaires, please contact Donghua Tao at taod@slu.edu or 977-8812.
If you have any questions about the study validity and ethical concerns, please contact MU IRB
office at 483 McReynolds, University of Missouri Columbia, MO 65211 or call at (573) 882-9585.

Thank you very much for your support!

Sincerely,

Donghua Tao, M.L.I.S., Assistant Professor, Principal investigator
Health Sciences Reference Librarian

The Liaison to the School of Public Health

The Medical Center Library

Saint Louis University

(314) 977-8812 (O)

taod@slu.edu

Sanda Erdelez, Ph.D., Associate Professor, Co-investigator
School of Information Science & Learning Technologies
University of Missouri-Columbia

(573) 882-5088 (O)

ErdelezS@missouri.edu
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Information Resources Selection and Use Survey II

INTRODUCTION

Thank you for filling out the Survey I for our study. We greatly appreciate your participation and
we hope you had a smooth process of writing your paper and/or completing your projects. Now,
here comes the Survey IL

The Survey II asks questions about the information resources that you have actually used for
your assignment and the basic demographic information. Your information technologies
experience and skills will also be asked. Please be aware that those questions aim to get general
information about those areas and your answers will help us to find the information service gap.
They do not mean you should possess those skills. In addition, there are no right or wrong
answers. Please simply answer as accurately as possible.

There will be four parts for the Survey II. The average time commitment for completing the post-
questionnaire will be approximately 10 minutes.

Your participation is completely voluntary, and you may withdraw at any time. Your
participation will NOT affect your grade in the classes you are taking. You may choose not to
participate. If you decide not to participate, there will be no penalty to you and your grade will
NOT be affected. However, your participation is greatly appreciated and will benefit all the
Public Health students by helping us provide more user-centered information services.

Your answers for the post-questionnaire will be confidential. The questionnaire will be kept
confidential and no direct identifying information will be requested on the questionnaires. The
results of this study may be published in scientific research journals or presented at professional
conferences. However, your name and identity will not be revealed and your record will remain
confidential.

In appreciation of your participation, either an $8 Barnes & Noble bookstore gift card or an $8
Billiken Bucks on-campus printing gift certificate will be provided after you finish both
Survey I and Survey II. At the end of this survey, you will be asked to choose the incentive. In
order for us to track the incentive that you have chosen, the last four digits of your Banner ID
number will also be asked to fill out.

Thank you for your time again!
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Part I: Actual Use of Information Resources
The following six questions will ask you about the information resources that you have actually
used to finish your research paper or project assignment.

1. What are the PRINT resources that you have actually used to finish your paper or
project assignment? Please check all that apply
___Textbooks or books
___Journals
_ Index/Abstract
___Reference works
__ Course reserve
___Materials received through Interlibrary Loan
___Curriculum materials (e.g. Course handouts, etc.)
___Conference proceedings
___Archives (e.g. Documents and records)
___Annual report/Technical report
__ Thesis/Dissertation
___Library orientation handout
___Library instruction handout
___ Newsletter
___Others (Please specify)

2. What are the ELECTRONIC resources that you have actually used to finish your paper
or project assignment? Please check all that apply.
___Library online catalog
___Books on line
___E-journals
___Online databases (e.g. MEDLINE, PubMed, Psychlnfo, etc.)
___E-Reserve articles and book chapters
___Materials received through Interlibrary Loan
___The Internet (Search engines, Websites other than the library websites, Blogs, email lists,
etc.)
__Electronic curricular materials (WebCT)
___ Online tutorials
___ Computer Aided Learning (CAL) materials (e.g. education software, etc.)
TV, radio, and other mass media
___Others (Please specify)

3. What are the HUMAN information resources that you have actually used to finish your
paper or project assignment? Please check all that apply.
___Faculty in class
___Faculty, scholars, and professionals outside of the class outside of the class
__ Peers (Classmates or fellow students
___Colleagues or others at your place of study/work
___Colleagues outside of your place of study/work
___Information service staff (e.g. Reference librarians)
___Others (Please specify)
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4. Which specific resource have you actually used FIRST among the resources you picked in
Questions 1-3.

5. Which specific resource have you actually used LAST among the resources you picked in
Questions 1-3.

6. What is your PRIMARY RESOURCE that you have used to finish your assignment? Please
choose only one resource from what you've picked in questions 1-3.

Part II
Please keep the primary resource that you just picked in mind. The following questions will ask
you about the access and the actual use of the primary resource to finish your assignment.

1. Which specific source have you primarily approached to access/use the primary resource
that you have actually used to finish your assignment? Please pick only one category and
only one source within that category.

a. Libraries b. Courses-related activities

___Physically went to the Medical Center Library ___ Course lectures

___Medical Center Library’s Website ___Course-related small group study

___Physically went to Pius library or Law library ___Exams and tests

___Pius or Law library’s Website ___Training sessions/CE courses

___Personal library or collections ___Practicing activities (e.g., internship,

___Other academic libraries or public libraries fellowship, volunteer, etc.)

Please specify: ___ Others (Please specify):

c¢. The Internet d. People

__ The School of Public Health’s Website __ Course instructor(s)

___ Publisher’s Website __Classmates and/or fellow students
___Author’s Website ___Reference Librarians

___Search Engines (Google, Yahoo, AskJeeves, etc.) ___Co-workers within SLU
____Any other Websites and resources on the Internet ___Co-workers outside the SLU

(e.g., Websites, email lists, forum, blogs, RSS feed, ___Scholars, experts, and professionals
etc.) outside the SLU
____Any audio and/or video media (radio, TV, etc.) ___ Others (Please specify)

___Others (Please specify)

e. Personal experience
___Previous knowledge in the public health field
___Life experience

__ Observation
___Others (Please specify)
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2. Where did you primarily access/use the primary resource to finish your assignment?
Please pick only one.
___In the Medical Center Library
___In the Pius or Law Library
___Athome
___Inclass
___In the computer lab
___Others, please specify:

3. How do you know or hear about the primary resource that you used to finish your
assignment? Please check all that apply.
____From course instructor’s recommendation
_ From classmates and/or fellow students
___From the experts in the field
___From professional conference
___From the Internet (Search engines, Websites, blogs, email list, forum, etc.)
___From the library’s instructions
___From the interaction with reference librarians when I ask for literature search help
___Others, please specify:

Actual Use of the Primary Resource

4. Can you estimate how many total hours you have used the primary resource for completing
the assignment?
_ Lessthan 1 hour _ 1-5hours _6-10 hours _ 11-15 hours
_16-20 hours _ 21-25 hours ___More than 26 hours

5. How often have you accessed the primary resource that you used for completing your
assignment?
____More than 5 times a day ____2-5times a day ____ Once a day
__ 2-3times a week _ Once a week __2-3times a month
__ Once a month

Open-ended questions
6. If the primary resource you have actually used is different from the primary resource you

planned to use before you started the paper, could you give THREE main reasons to explain
why?

7. Is the primary resource you have actually used the one that you happened to find when you
searched the information by using other resources? If yes, were there any other resources you
also encountered that were useful for your assignment?
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8. Are there any other resources you happened to find when you searched for information to
finish your paper that could actually be useful to other assignments or projects? If so, could
you list as many of them as possible?

PART III: Demographic Information

1. What is your gender?
Male Female

2. Which age range do you fall in?
under 20 21-25 26-30 31-35
36-40 41-45 46-50 over 51

3. What is the highest level of education or degree you have completed before you started your
current program?
____Undergraduate course work ____Specialist _ Certificate
___ B.S./B.A. _ MS./M.A. __ PhD.
____ Others, please specify:

4. What is the major of your highest degree completed?

5. Please indicate whether you are also currently enrolled in any of the below programs beside
programs in the School of Public Health (Dual Degrees)?
__No, Iam not ___ Specialist _ Certificate _ B.S/B.A. _ M.S/M.A.
____PhD. ____ Others, please specify:

6. Please specify the major, if any, of your second degree program you are currently enrolled:

7. How many total years of previous and/or current work experience do you have that is relevant
to the public health field?
__ None __1-3years __4-6years __ 7-10 years ___over 10 years

8. Before you started the graduate program in public health, how much do you think you knew

about public health?
___Notatall __ alittle ____some ____much ___pretty much
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Part I'V: Information Literacy Skills

Computer use

1. How long have you been using a personal computer?
___ Less than 6 months ___ 6 months — 2 years ___2-5years
___ 5-10years ___ More than 10 years

2. On average, how many hours a week do you use a computer for the purposes of studying and

working?
_ Less than 10 hours _10-20 hours _20-30 hours
___30-40 hours ____More than 40 hours

3. How would you rate your proficiency in using the following software/computer program?
Please write down the number (1-5) for each program.
1. Have not used it 2. Fair 3. Good 4. Very Good 5. Excellent

___ MicroSoft Office applications, such as Word, Excel, and PowerPoint
____ Microsoft Access

____ Microsoft Publisher

____ EndNote or Reference Manager

__ SPSSor SAS

____ Dreamweaver or Frontpage

__ MicroSoft Viso

____Adobe PhotoShop or Paint

____Adobe Acrobat Reader

____Real player, Windows Media Player, or QuickTime Player
____ WinZip or WinRar

____Anti-virus, such as Norton

4. How would you rate your proficiency in the following general computer skills? Please write
down the number (1-5) for each skill.
1. Don’t know how to do it 2. Fair 3. Good 4. Very Good
5. Excellent

___ Copy and paste among Word documents

___Select, copy, and paste among image files

___ File management in the operation system, such as create a folder, delete a file, save a file
to another folder, etc.

___ Compress a folder

____Open a compressed file

___Import and export data between different software systems

___Search files by using “Search” function in Windows XP Operating System

___Install and/or uninstall a software program

__ Use a scanner

___ Print the documents or image files from software programs
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Online database use

5. How long have you been using online databases available in the libraries or any other places?
___ Less than 1 year __1-2years ___2-3years
___3-5years ___More than 5 years

6. How often do you use online databases?
___atleast once a week ___atl]east once a month
___2-3 times within one semester ____ 3-5 times within one year
___ Less than 3-5 times within one year

7. How would you rate your proficiency in the following database searching skills? Please write
down the number (1-5) for each skill.
1. Don’t know how to do it 2. Fair 3. Good 4. Very Good
5. Excellent

__Use keywords or phrases to search a topic

___Use a thesaurus in a database to select appropriate subject terms for searching

___Use Boolean operators (e.g. AND, OR, NOT) to construct a search

___Use a particular search field (e.g., title, author, journal, etc.) to conduct a search

__ Use limits features provided by the databases to narrow a search

___Use truncation symbols (e.g., *, $) to find variants of search words (e.g., disease, diseases,
diseasing)

____Find full text articles from the search results

____ Email search results, with abstracts, to myself or to someone else

___ Export search citations to EndNote

_Save a search so that I can re-run it later

The Internet use
8. How long have you been using the Internet?

___ Less than 6 months ___ 6 months — 2 years ___2-5years
___ 5-10years ____ More than 10 years

9. How many hours per week do you spend on the Internet?
___I'don’t get on to the Internet ___0-5hours ___6-10 hours
_ 11-20 hours __ More than 20 hours

10. How would you rate your proficiency in the following Internet activities? Please write down
the number (1-5) for each activity.
1. Don’t know how to do it 2. Fair 3. Good 4. Very Good
5. Excellent
__ Check e-mail
___Search by using search engines
___ Online chatting
_ Use listserv
____ Browsing—exploring one or more sites
___Navigate web pages within one website
__ Bookmark the websites
___ Print a web page
____Download files
___ Create a personal homepage
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Thank you very much! ©

I appreciate your full participation for our study. Your answers will help us to design more
customized information service programs to all the students at the School of Public Health.

Thanks again!

1. Please choose which gift card you prefer to receive
___One $8 Barnes & Noble bookstore gift card, OR
___One $8 Billiken Bucks on-campus printing gift certificate

2. 1In order to help us track the incentive you have chosen, please write down the last four
digits of your Banner ID number here (e.g. The full number of your Banner ID is
000456789. Please write down ''6789'' in the answer box.)

274



Bibliography

Adams, D. A., Nelson, R. R., & Todd, P. A. (1992). Perceived usefulness, ease of use,
and usage of information technology: A replication. MIS Quarterly, 16(2), 2277-
247.

Adedibu, L. O. & Adio, G. (1997). Information needs and information seeking patterns of
public health students at Lautech, Ogbomoso. Aslib Proceedings, 49(9), 238-242.

Agarwal, R., & Prasad, J. (1999). Are differences germane to the acceptance of new
information technologies? Decision Sciences, 30, 361-391.

Ajzen, I. & Fishbein, M. (1980). Understanding Attitude and Predicting Social Behavior.
New Jersey: Prentice-Hall, Inc.

Ajzen, L. (1985). From intentions to actions: A theory of planned behavior: In J. Kuhl & J.
Beckmann (Eds.), Action control: From cognition to behavior (pp. 11-39). New
York, NY: Springer-Verlag.

Ajzen, L. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 59, 179-211.

Allen, B. L. (1996). Information tasks: Toward a user-centered approach to information
systems. San Diego, C. A.: Academic Press.

Allen, T. J. (1969). Information needs and uses. In C. Cuadra (Ed.), Annual Review of
Information Science and Technology, 4, 3-29.

Allen, T. J. (1977). Managing the Flow of Technology. Cambridge, Mass: MIT Press.

American Library Association Presidential Committee on Information Literacy. (1989).
Final Report. Chicago: Author.

Antell, K. & Engel, D. (2006). Conduciveness to scholarship: the essence pf academic
library as place. College & Research Libraries, 67(6), 536-560.

Association of College & Research Libraries (ACRL). (2000). Information Literacy
Competency Standards for Higher Education. Retrieved on June 20, 2006, from
http://www.ala.org/ala/acrl/acrlstandards/informationliteracycompetency.htm

Auster, E., & Choo, C. W. (1993). Environmental scanning by CEOs in two Canadian
industries. Journal of the American Society for Information Science, 44(4), 194-
203.

275



Bagozzi, R. P. (1981). Evaluating structural equation models with unobservable variables
and measurement error: A comment. Journal of Marketing Research, 18(3), 375-
381.

Bagozzi, R. P. (1982). A field investigation of causal relations among cognitions, affect,
intentions, and behavior. Journal of Marketing Research, 19(4), 562-583.

Bandura, A. 1977. Self-Efficacy: Toward a Unifying Theory of Behavioral Change.
Psychology Review, 84, 191-215.

Barclay, D. W., Thompson, R., & Higgins, C. (1995). The partial least squares (PLS)
approach to causal modeling: Personal computer adoption and use an illustration.
Technology Studies, 2(2), 285-309.

Barnett, L., Cmor, D., & Morgan, P. (2001). Mediated computer search services relative
to instruction services: A survey of one health sciences library. Medical Reference
Services Quarterly, 20(2), 9-21.

Barry, C. A. (1997). The research activity timeline: A qualitative tool for information
research. Library & Information Science Research, 19(2), 253-179.

Barry, C. L. (1994). User-defined relevance criteria: An exploratory study. Journal of the
American Society for Information Science, 45, 149-159.

Barry, C. L., & Schamber, L. (1998). Users’ criteria for relevance evaluation: A cross-
situational comparison. Information Processing & Management, 34, 219-236.

Bates, M. J. (1989). The design of browsing and berrypicking techniques for the online
search interface. Online Review, 13(5), 407-424.

Bates, M. (2002). Toward an integrated model of information seeking and searching. In:
(Eds.) Proceedings of Information Seeking in Context: The Fourth International
Conference on Information Needs, Seeking and Use in Different Contexts. (ISIC
2002) (pp 2-4). London: Taylor Graham.

Blair, E., & Burton, S. (1987). Cognitive processes used by survey respondents to answer
behavioral frequency questions. Journal of Consumer Research, 14, 280-288.

Borlund, P. (2003). The concept of relevance in IR. Journal of the American Society for
Information Science and Technology, 54(10), 913-925.

Bostrom, R. P., Olfman, L., & Sein, M. K. (1990). The importance of learning style in
end-user training. MIS Quarterly, 14(1), 101-119.

Boyce, P., King. D. W., Montgomery, C., Tenopir, C. (2004). How electronic journals are
changing patterns of use. The Serials Librarian, 46(1/2), 121-141.

276



Brown, T. A. (2006). Confirmatory Factor Analysis for Applied Research. New Y ork:
The Guilford Press.

Buckland, M. K. (1988). Library Services in Theory and Context. New York: Pergamon
Press.

Burton, P. (1990). Asking questions: questionnaire design and question phrasing. In M.
Slater (ed.), Research Methods in Library and Information Studies. London: The
Library Association.

Buzikashvili, N. (2005). Information searching behavior: Between two principles. In: F.
Crestani & 1. Ruthven (Eds.). Context: nature, impact , and role: Proceedings of
5™ International Conference on Conception of Library and Information Sciences,

CoLIS 2005, Glasgow, UK, June 4-8, 2005. New York: Springer, 79-95.

Byrne, B. M. (2001). Structural equation modeling with AMOS: Basic concepts,
application, and programming. Mahwah, NJ: Lawrence Erlbaum Associates, Inc.

Bystrom, K. (1999). Task complexity, information types and information sources:
Examination of relationships. Doctoral Dissertation. Acta Universitasis,
Tamperensis ser. A Vol. 688. Tampere, Finland: University of Tampere.
Retrieved October 14, 2004 from http://www.hb.se/bhs/personal/katriina/kby-
diss.pdf

Bystrom, K. (2002). Information and information sources in tasks of varying complexity.
Journal of the American Society for Information Science and Technology, 53(7),
581-591.

Bystrom, K., & Hansen, P. (2005). Conceptual framework for tasks in information

studies. Journal of the American Society for Information Science and Technology,
56(10), 1050-1061.

Campbell, D. T., & Fiske, D. W. (1959). Convergent and discriminant validation by
multitrait-multimethod matrix. Psychological Bulletin, 56, 81-105.

Carlson, P. J. & Davis, G. (1998). An investigation of media selection among directors
and managers: From “self” to “other” orientation. MIS Quarterly, 22 (3), 335-362.

Carmines, E., & Maclver, J. (1981). Analyzing models with unobserved variables:
Analysis of covariance structure. In: G. Bohmstedt, & E. Borgatta (Eds.), Social

Measurement: Current Issues. Beverly Hills, California: Sage.

Case, D. O. (2002). Looking for Information: A Survey of Research on Information
Seeking, Needs, and Behavior. San Diego: Academic Press.

277



Case, D. O. (2005). Principle of Lease Effort. In: K. E. Fisher, S. Erdelez, & L.
McKenchnie (Eds.), Theories of Information Behavior (pp289-292). Medford,
New Jersey: Information Today, Inc.

Case, D. O. (2006). Information Behavior. Annual Review of Information Science and
Technology, 40, 293-327.

Chakrabarti, A. K., Feineman, S., & Fuentevilla, W. (1983). Characteristics of sources,
channels, and contents for scientific and technical information systems in
industrial R & D. IEEE Transactions on Engineering Management, 30(2), 83-88.

Chang, I. C,, Li, Y. C., Hung, W. F., & Hwang, H. G. (2005). An empirical study on the
impact of quality antecedents on tax payers’ acceptance of Internet tax-filing
systems. Government Information Quarterly, 22, 389-410.

Chau, P. Y. K. & Hu, P. J. H. (2002). Investigating healthcare professionals’ decisions to
accept telemedicine technology: An empirical test of competing theories.
Information & Management, 39(4), 297-311.

Choo, C. W., & Auster, E. (1993). Environmental scanning: Acquisition and use of
information by managers. Annual Review of Information Science and Technology,
28, 279-314.

Choo, C. W., Detlor, D., & Turnbull, D. (2000). Web work: Information seeking and
knowledge work on the World Wide Web. Dordrecht, Netherlands: Kluwer
Academic Publishers.

Choo, C. W. (2002). Information management for the intelligent organization: The art of
scanning the environment (3" ed.). Medford, NJ: Information Today.

Chrzastowski, T. E. (1995). Do workstations work too well? An investigation into library
workstation popularity and the “Principle of Least Effort”. Journal of the
American Society for Information Science, 46(8), 638-641.

Chrzastowski, T. E., & Joseph, L. (2006). Surveying graduate and professional students’
perspectives on library services, facilities, and collections at the University of
[linois at Urbana-Champaign: Does subject discipline continue to influence
library use? Issues in Science & Technology Librarianship, 45, access on
November 19, 2007, from Database Library Literature & Information Science
Full Text.

Cogdill, K. W. & Moore, M. E. (1997). First-year medical students’ information needs

and resources selection: responses to a clinical scenario. Bulletin of Medical
Library Association, 85(1), 51-54.

278



Cogdill, K. W. (2003). Information needs and information seeking in primary care: a
study of nurse practitioners. Journal of Medical Library Association, 91(2), 203-
215.

Compeau, D. R., & Higgins, C. A. (1995). Computer self-efficacy: Development of a
measure and initial test. MIS Quarterly, 19(2), 189-211.

Connelly, D. P., Rich, E. C., Curley, S. P., & Kelly, J. T. (1990). Knowledge resource
preferences of family physicians. The Journal of Family Practice, 30(3), 353-359.

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests.
Psychometrika, 16(3), 297-334.

Culnan, M. J. (1983a). Environmental scanning: The effects of task complexity and
source accessibility on information gathering behavior. Decision Science, 14(2),
194-206.

Culnan, M. J. & Bair, J. H. (1983b). Human communication needs and organizational
productivity: The potential impact of office automation. Journal of the American
Society for Information Science, 34(3), 215-221.

Culnan, M. J. (1984). The dimensions of accessibility to online information: Implications
for implementing office information system. ACM Transactions on Office
Information System, 2(2), 141-150.

Culnan, M. J. (1985). The dimensions of perceived accessibility to information:
Implications for the delivery of information systems and services. Journal of the
American Society for Information Science, 36(5), 302-308.

Curley, S. P., Connelly, D. P., & Rich, E. C. (1990). Physicians’ use of medical
knowledge resources: Preliminary theoretical framework and findings. Medical
Decision Making, 10(4), 231-241.

Curtis, K. L., Weller, A. C., Hurd, J. M. (1997). Information-seeking behavior of health
sciences faculty: The impact of new information technologies. Bulletin of
Medical Library Association, 85(4), 402-410.

DaRosa, D. A., Mast, T. A., Dawson-Sounders, B., Mazure, J., Ramsey, D. E., Folse, J. R.
(1983). A study of the information-seeking skills of public health students and
physician faculty. Journal of Medical Education, 58, 45-50.

Davis, F. D. (1986). A Technology Acceptance Model for Empirically Testing New End-

user Information Systems: Theory and Results. Doctoral Dissertation. MIT Sloan
School of Management, Cambridge, MA.

279



Davis, F. D. (1989a). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 13(3), 319-340.

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989b). User acceptance of computer
technology: A comparison of two theoretical models. Management Science, 35(8),
982-1003.

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1992). Extrinsic and intrinsic motivation
to use computers in the workplace. Journal of Applied Social Psychology, 22(14),
111-1132.

De Groote, S.L., Dorsch, J.L. (2001). Online journals: impact on print journal usage.
Bulletin of Medical Library Association, 89(4), 372-378.

De Groote, S. L., Dorsch, J. L. (2003). Measuring use patterns of online journals and
databases. Journal of Medical Library Association, 91(2), 231-240.

De Groote, S. L., Hitchcock, K., & McGowan, R. (2007) Trends in reference usage
statistics in an academic health sciences library. Journal of Medical Library
Association, 95(1), 23-30

Dee, C. & Stanley, E. E. (2005). Information-seeking behavior of nursing students and
clinical nurses: Implications for health sciences librarians. Journal of Medical
Library Association, 93(2), 213-222.

Dervin, B. (1983). An overview of Sense-Making research: Concepts, methods, and
results to date. Paper presented at the Annual Meeting of the International
Communication Association, Dallas, TX, May. Retrieved October 13, 2006, from
http://communication.sbs.ohio-state.edu/sense-
making/art/artabsdervin83smoverview.html

Dervin, B. & Nilan, M. (1986). Information needs and uses. Annual Review of
Information Science and Technology, 21, 3-33.

Detlor, B. (2003). Internet-based information systems use in organization: An
information studies perspective. Information System Journal, 13(2), 113-132.

Dillon, A. & Morris, M. G. (1996). User acceptance of information technology: Theories
and Models. Annual Review of Information Science and Technology (ARIST), 31,
3-32.

DiMartino, D., & Zoe, L. R. (1996). End-use full-text searching: Access or Excess?
Library and Information Research, 18, 133-149.

Dishaw, M. T., & Strong, D. M. (1999). Extending the Technology Acceptance Model
with Task-Technology Fit construct. Information and Management, 36(1), 9-21.

280



Doyle, C. S. (1992). Outcome measures for information literacy within the National
Educational Goal of 1990. In: Final Report to National Forum on Information
Literacy. Flagstaff, AZ: National Forum on Information Literacy.

Driscoll, M. P. (2000). Psychology of learning for instruction. Needham Heights, MA:
Allyn & Bacon.

Eckwright, G. Z., Hoskisson, T., & Pollastro, M. (1998). Reference etiquette: A guide to
excruciatingly correct behavior. American Libraries, 29(5), 42-45.

Eisenberg, M. B., Lowe, C. A., Spitzer, K. L. (2004). Information Literacy: Essential
Skills for the Information Age. Westport, Connecticut: Libraries Unlimited.

Eisenberg, M. B. & Lowe, C. A. (1997). The Big6™™ Skills: Looking at the world through
information problem-solving glasses. In: D. Callison, J. McGregor, & R. Small
(Eds), Instructional interventions for information use. Proceedings of the Treasure
Mountain Research Retreat VI, Trutdale, OR, March 31-April 1, 1997.

Ellis, D, Cox, D., & Hall, K. (1993). A comparison of the information seeking patterns of
researchers in the physical and social sciences. Journal of Documentation, 49,
356-369.

Ely,J. W., Levy, B. T., & Hartz, A. (1999). What clinical information resources available
in family physician’s office? Journal of Family Practice, 48(2), 135-139.

Erdelez, S. (1996). Information encountering on the internet. In: M.E. Williams (Ed.),
Proceedings of the 17th National Online Meeting, pp. 101-107. Medford, NJ:
Information Today.

Fidel, R. (1993). Qualitative methods in information retrieval research. Library &
Information Science Research, 15(3), 219-247.

Fidel, R. (2000). The user-centered approach: How we got here. In: W. J. Wheeler (Ed.),
Saving the Time of the Library Users through Subject Access Innovation: Papers
in Honor of Pauline Atherton Cochrane (pp. 78-98). Urbana-Champaign, IL:
Gradate School of Library & Information Science, University of Illinois.

Fidel, R. & Green, M. (2004). The many faces of accessibility: Engineers’ perception of
information sources. Information Processing and Management, 40(3), 563-581.

Fishbein, M., & Ajzen, 1. (1975). Belief, Attitude, Intention, and Behavior: An

Introduction to Theory and Research. Reading, MA: Addison-Wesley Publishing
Company.

281



Fowler, F. J. (2002). Survey Research Methods (3" ed.). Thousand Oaks, CA: Sage
Publications, Inc.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with
unobservable variables and measurement errors. Journal of Marketing Research,
18, 39-50.

Foster, A. (2004). A nonlinear model of information-seeking behavior. Journal of the
American Society for Information Science and Technology, 55(3), 228-37.

Gerstberger, P. G. & Allen, T. J. (1968). Criteria used by research and development

engineers in the selection of an information source. Journal of Applied
Psychology, 52(4), 272-279.

George, D., & Mallery, P. (2003). SPSS for Windows step by step: A simple guide and
reference. 11.0 update (4th ed.). Boston: Allyn & Bacon.

Gilson, T. (1997). Library instruction for credit: A technology driven need. Research
Strategies, 15, 279-286.

Gorman, P. N. & Helfand, M. (1995). Information seeking in primary care: How
physicians choose which clinical questions to pursue and which to leave
unanswered. Medical Decision Making, 15, 113-119.

Grapentine, T. (2000). Path analysis vs. structural equation modeling. Marketing
Research, 12, 12-20.

Gross, M., & Saxton, M. L. (2002). Integrating the imposed query into the evaluation of
reference service: A dichotomous analysis of user ratings. Library & Information
Science Research, 24(3), 251-263.

Hair, J. F., Anderson, R. E., Tatham, R. L., Black, W. C. (1995). Multivariate Data
Analysis with Readings (4™ ed.). Englewood Cliffs, NJ: Prentice-Hall.

Hardy, A. P. (1982). The selection of channels when seeking information: Cost/Benefit
vs Least-Effort. Information Processing & Management, 18(6), 289-293.

Harker, K.R. (2002). The effects of online access to information on the usage of print-
only journals, retrieved February 2003, from
http://www.mlanet.org/am/am2002/e_present/index.html.

Hartwick, J., & Barki, H. (1994). Explaining the role of user participation in information
system use. Management Science, 40(4), 440-465.

282



Heaton, G. T. (1997). The effect of hospital proximity and numbers of students on
reference service in medical school libraries. Bulletin of Medical Library
Association, 85(1), 55-56.

Hernon, P, & Nitecki, D. A. (1999). Service quality and customer satisfaction: An
assessment and future directions. The Journal of Academic Librarianship, 25, 9-
17.

Hertzum, M. (2002). The importance of trust in software engineers’ assessment and
choice of information sources. Information and Organization, 12, 1-18.

Hewins, E. T. (1990). Information need and use studies. Annual Review of Information
Science and Technology, 25, 145-172.

Hiltz, S. R. & Turoff, M. (1981). The evolution of user behavior in a computerized
conferencing system. Communication of the ACM, 24(11), 739-751.

Hox, J. J., & Maas, C. J. M. (2001). The accuracy of multilevel structural equation
modeling with pseudobalanced groups and small samples. Structural Equation
Modeling, 8(2), 157-174.

Hsieh-Yee, 1. (1993). Effects of search experience and subject knowledge on the search
tactics of novice and experienced searchers. Journal of the American Society for
Information Science, 44(3), 161-174.

Hu, L. & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling, 6, 1-55.

Igbaria, M., Guimaraes, T., & Davis, G. B. (1995). Testing the determinants of
microcomputer usage via a Structural Equation Model. Journal of Management
Information Systems, 11(4), 87-114.

Ingwersen, P. (2005). Integrative framework for information seeking and interactive
information retrieval. In: K. E. Fisher, S. Erdelez, & L. E. F. McKechnie (2005).
Theories of Information Behavior. Medford, NJ: Information Today, Inc.

Irani, T. (2000). If we build it, will they come? The effects of experience and attitude on
traditional-aged students’ views of distance education. International Journal of
Education Technology, 2(1). Retrieved on September 10, 2006, from
http://smi.curtin.edu.au/ijet/v2n1l/irani/

Jacob, E. K. & Shaw, D. (1998). Sociocognitive perspectives on representation. Annual
Review of Information Science and Technology, 33, 131-185.

283



Jenkins, S. (2001). Undergraduate perceptions of the reference collection and the
reference librarian in an academic library. The Reference Librarian, 73, 229-241.

Johnson, J. D. (1997). Cancer-related information seeking. Cresskill, NJ: Hampton Press.

Joreskog, K. G., & Sorbom, D. (1996). LISREL 8 User's Reference Guide. Chicago:
Scientific Software International.

Julien, H. (1996). A content analysis of the recent information needs and uses literature.
Library & Information Science Research, 18, 53-65.

Keil, M., Beranek, P. M., & Konsynski, B. R. (1995). Usefulness and ease of use: Field

study evidence regarding task considerations. Decision Support Systems, 13, 75-
91.

Kerins, G., Madden, R., & Fulton, C. (2004). Information seeking and students studying
for professional careers: the cases of engineering and law students in Ireland.
Information Research, 10(1). Retrieval April 5, 2006, from
http://informationr.net/ir/10-1/paper208.html

King, J. L., & Schrems, E. L. (1978). Cost-benefit analysis in information system
development and operation. Computing Surveys, 10, 19-34.

Kipnis, D. G., & Frisby, A. J. (2006). Information literacy and library attitudes of
occupational therapy students. Medical Reference Services Quarterly, 25(4), 11-
20.

Klem, L. (2000). Structural equation modeling. In L. G. Grimm & P. R. Yarnold (Eds.),
Reading and understanding MORE multivariate statistics (pp. 227-260).
Washington, DC: American Psychological Association.

Kline, R. B. (2005). Principles and practice of structural equation modeling (2™ ed.).
New York: The Guilford Press.

Klobas, J. E. (1995). Beyond information quality: Fitness for purpose and electronic
information resource use. Journal of Information Science, 21(2), 95-114.

Krikelas, J. (1983). Information seeking behavior: Patterns and concepts. Drexel Library
Quarterly, 19, 5-20

Kronenfld, M. R. (2005). Trends in academic health sciences libraries and their
emergence as the “knowledge nexus” for their academic health centers. Journal of
Medical Library Association, 93(1), 32-39.

284



Kuhlthau, C. C. (1991). Inside the search process: Information seeking from the user’s
perspective. Journal of the American Society for Information Science, 42(5), 361-
371.

Kuhlthau, C. C. (1993). Seeking Meaning: A Process Approach to Library and
Information Services. Norwood, NJ: Ablex.

Kuhlthau, C. C. (2004). Seeking Meaning (2nd ed.). Westport, Connecticut: Libraries
Unlimited, Inc.

Lapidus, M. (2003). Perspectives on library services for pharmacy and health sciences
students: Results of a survey. The Journal of Academic Librarianship, 29(4), 237-
244.

Lawrence, J. C., & Levy, L. S. (2004). Comparing the self-described searching
knowledge of first-year medical and dental students before and after a MEDLINE
class. Medical Reference Services Quarterly, 23(1), 73-81.

Lazonder, A. W., Biemans, H. J. A. & Wopereis 1. G. J. H. (2000). Differences between
novice and experienced users in searching information on the World Wide Web.
Journal of the American Society for Information Science, 51(6), 576-581.

Leckie, G. J., Pettigrew, K. E., & Sylvain, C. (1996). Modeling the information seeking
of professionals: A general model derived from research on engineers, health care
professionals and lawyers. Library Quarterly, 66(2), 161-193.

Lederer, A. L., Maupin, D. J., Sena, M. P., & Zhuang, Y. (2000). The technology
acceptance model and the World Wide Web. Decision Support System, 29(3),
269-282.

Lee, H. L. (2000). What is a collection? Journal of the American Society for Information
Science, 51(2), 1106-1113.

Lee, M. K. O., Cheung, C. M. K., & Chen, Z. (2007). Understanding user acceptance of
multimedia messaging services: An empirical study. Journal of the American
Society for Information Science and Technology, 58(13), 2066-2077.

Lee, P, Giuse, N. B., & Sathe, N. A. (2003). Benchmarking information needs and use in
the Tennessee public health community. Journal of Medical Library Association,
91(3), 322-336.

Lin, Y. M. (2005). Understanding Students’ Technology Appropriation and Learning
Perceptions in Online Learning Environments. Doctoral Dissertation. University
of Missouri-Columbia School of Information Science & Learning Technologies,
Columbia, MO.

285



Liu, Z. & Yang, Z. Y. (Lan). (2004). Factors influencing distance-education graduate
students’ use of information sources: A user study. The Journal of Academic
Librarianship, 30(1), 24-35.

Liu, Z. (2004). Preceptions of credibility of scholarly information on the web.
Information Processing and Management, 40, 1027-1038.

Lucas. H. C. (1978). The use of an interactive information storage and retrieval system in
medical research. Communication of the ACM, 21, 197-205.

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power analysis and
determination of sample size for covariance structure modeling. Psychological
Methods, 1(2), 130-149.

MacNeil, K. J., Algermissen, V. L., & Neill, C. A. (1985). Information management
skills for veterinary students. Journal of Veterinary Medical Education, 12(1), 25-
26.

Maglaughlin, K. L., & Sonnenwald, D. H. (2002). User perspectives on relevance criteria:
A comparison among relevant, partially relevant and non-relevant judgments.
Journal of the American Society for Information Science, 53(3), 327-342.

Maish, A. M. (1979). A user’s behavior toward his MIS. MIS Quarterly, 3(1), 39-52.

Marchionini, G. (1995). Information Seeking In Electronic Environments. Cambridge
University Press: Cambridge, England

Marchionini, G., Lin, X. & Dwiggins, S. (1990). Effects of search and subject expertise
information seeking in a hypertext environment. Proceedings of the American
Society Information Science Annual Meeting, 27, 19-142.

Marton, C. & Choo, C. W. (2002). A question of quality: The effect of source quality on
information seeking by women in IT professionals. In. E. G. Toms (Ed.), ASIST
2002: Information, connections and community. Proceedings of the 65™ ASIST
Annual Meeting (pp.140-151). Medford, NJ: Information Today.

McCreadie, M., & Rice, R. E. (1999a). Trends in analyzing access to information. Part I:
Cross-disciplinary conceptualizations of access. Information Processing and
Management, 35, 45-76.

McCreadie, M., & Rice, R. E. (1999b). Trends in analyzing access to information. Part II:
Unique and integrating conceptualizations. Information Processing and
Management, 35, 77-99.

Meyers, L. S., Gamst, G., & Guarino, A. J. (2006). Applied Multivariate Research:
Design and Interpretation. Thousand Oaks, CA: Sage Publications, Inc.

286



Miller, J. M. (2001). A framework for the multiple roles of librarians in Problem-Based
Learning. Medical Reference Services Quarterly, 20(3), 23-30.

Minchow, R. L. (1996).Changes in information-seeking patterns of medical students:
Second-year students’ perceptions on information management instruction as a
component of a Problem-Based Learning curriculum. Medical Reference Services
Quarterly, 15(1), 15-41.

Moenaert, R. K., Deschoolmeester, D., De Meyer, A., & Souder, W. E. (1992).
Information styles of marketing and R & D personnel during technological
product innovation projects. R & D Management, 22(1), 21-39.

Monoi, S., O’Hanlon, N., & Diaz, K. R. (2005). Online searching skills: Development of
an inventory to assess self-efficacy. The Journal of Academic Librarianship,
31(2), 98-105.

Mooers, C. N. (1990). Mooers’ Law; or why some retrieval systems are used and others
are not. American Documentation, 11(3), 1.

Moon, J. W., & Kim, Y. G. (2001). Extending the TAM for a World-Wide-Web context.
Information & Management, 38, 217-230.

Moore, G. C. & Benbasat, 1. (1991). Development of an instrument to measure the
perception of adopting an information technology innovation. Information System
Research, 2(3), 192-223.

Muha, C., Smith, K. S., Baum, S., Maat, J. T., Ward, J. A. (1998). The use and selection
of sources in information seeking: The Cancer Information Service experience.
Journal of Health Communication, 3(Supplement), 109-120.

Neuman, W. L. (2006). Social Research Methods: Qualitative and Quantitative
Approaches, (6th ed.). Boston: Pearson Education, Inc.

New Strategist Editors. (2001). Millennials: Americans under Age 25. Ithaca, N.Y.: New
Strategist Publications Inc.

Niedzwiedzka, B. (2003). A proposed general model of information behaviour.
Information Research, 9(1), paper164. Retrieved October 6, 2004, from
http://informationr.net/ir/9-1/paper164.html

Nielsen, J. (1994). Usability Engineering. San Francisco, CA: Morgan Kaufmann.
Northup, D. E., Moore-West, M., Skipper, B., Teaf, S. R. (1983). Characteristics of

clinical information searching: Investigation using critical incident technique.
Journal of Medical Education, 58, 873-881.

287



Nour, M. M. (1985). A quantitative analysis of the research articles published in core
library journals of 1980. Library & Information Science Research, 7, 261-273.

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric theory (3rCl ed.). New York, NY:
McGraw-Hill.

Nweke, M. C. (1993). Use of information sources by pre-clinical and clinical faculty
members of Maiduguri Medical College Nigeria. Leading Libraries and
Information Centers, 1(2), 14-18.

Online Computer Library Center (OCLC). (2005). Perceptions of libraries and
information resources: A report to the OCLC membership. Retrieved November
14, 2006, from http://www.oclc.org/reports/2005perceptions.htm

O’ Reilly, C. A. (1982). Variations in decision makers’ use of information sources: The
impact of quality and accessibility of information. Academy of Management
Journal, 25, 756-771.

Owusu-Ansah, E. K. (2004). Information literacy and higher education: Placing the
academic library in the center of a comprehensive solution. The Journal of
Academic Librarianship, 30(1), 3-16.

Orr, R. H. (1970). The scientist as an information processor: A conceptual model
illustrated with data on variables related to library utilization. In: C. E. Nelson &
D. K. Pollack (Eds.), Communication among Scientists and Engineers (PP. 143-
189). Lexington, Massachusetts: D. C. Heath and Company.

Park, J. J. (2003). Understanding consumer intention to shop online: A model comparison.
Unpublished Doctoral Dissertation, the University of Missouri, Columbia,
Missouri.

Palmer, E. S. (1981). The effect of distance in public library use: A literature survey.
Library Research, 3, 315-354.

Palmquist, R. A., & Kim, K. S. (2000). Cognitive style and on-line database search
experience as predictors of Web search performance. Journal of the American

Society for Information Science, 51(6), 558-566.

Pattern, M. L. (2001). Questionnaire Research: A Practical Guide. Los Angeles, CA:
Pyrczak Publishing.

Payne, J. W. (1982). Contingent decision behavior. Psychological Bulletin, 92(2), 382-
402.

288



Pelzer, N. L. & Leysen, J. M. (1988). Library use and information-seeking behavior of
veterinary medical students. Bulletin of Medical Library Association, 76(4), 328-
333.

Pelzer, N.L., Wiese, W.H., Leysen, J.M. (1998). Library use and information-seeking
behavior of veterinary medical students revisited in the electronic environment.
Bulletin of Medical Library Association, 86(3), 346-355.

Perry, G. J., Roderer, N. K., & Assar, S. (2005). A current perspective on medical
informatics and health sciences librarianship. Journal of Medical Library
Association, 93(2), 199-205.

Perugini, M., & Bagozzi, R. (2001). The role of desires and anticipated emotions in goal-
directed behaviours: Broadening and deepening the theory of planned behavior.
British Journal of Social Psychology, 40(1), 79-99.

Peterson, M. W., Rowat J., Kreiter, C., & Mandel, J. (2004). Public health students’ use
of information resources : Is the digital age dawning? Academic Medicine, 79(1),
89-95.

Peterson, R. A, (2000). Constructing Effective Questionnaires. Thousand Oaks: Sage
Publications, Inc.

Pinelli, T. E. (1991a). NASA/DoD aerospace knowledge diffusion research project. Paper
6. The Relationship between the Use of U.S. Government Technical Reports by
U.S. Aerospace Engineers and Scientists and Selected Institutional and
Sociometric Variables (Report No. NASA-TM-102774). Washington, DC:
National Aeronautics and Space Administration: Department of Defense.
Retrieved May 3, 2006, from
http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/19910009585_1991009585.pd
f

Pinelli, T. E., Barclay, R. O., Kennedy, J. M., Glassman, N. & Demerath, L. (1991b).
NASA/DoD aerospace knowledge diffusion research project. Paper 17: The
relationship between seven variables and the use of U.S. government technical
reports by U.S. Aerospace engineers and scientists (Report No. NASA-TM-
107950). Washington, DC: National Aeronautics and Space Administration:
Department of Defense. Retrieved May 3, 2006, from
http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/19920018872 1992018872.pd
f

Radford, M. L. (1998). Approach or avoidance ? The role of nonverval communication in
the academic library user’s decision to initiate a reference encounter. Library
Trend, 6(4), 699-717.

289



Reference and User Services Association (RUSA). (2004). Guidelines for behavioral
performance of reference and information service providers. Reference & Users
Services Quarterly, 44(1), 14-17.

Ren, W. (1999). Self-efficacy and the search for government information: A study of
small-business executives. Reference & User Services Quarterly, 38, 283-291.

Reznich, C. B. & Werner, E. (2004). Facilitators’ influence on student PBL small group
session online information resource use: A survey. BMC Medical Education, 4:9.
Retrieved June 02, 2006, from http://www.biomedcentral.com/1472-6920/4/9

Rieh, S. Y., & Belkin, N. J. (1998). Understanding judgment of information quality and
cognitive authority in the WWW. In C. M. Preston (Ed.), Proceedings of the 61"
ASIS annual meeting (pp. 279-289). Silver Spring, MD: American Society for
Information Science.

Rieh, S. Y. (2002). Judgment of information quality and cognitive authority in the web.
Journal of the American Society for Information Science and Technology, 53(2),
145-161.

Romanov, K. & Aarnio, M. (2006). A survey of the use of electronic scientific
information resources among medical and dental students. BMC Medical
Education, 6:28. Retrieved June 02, 2006, from
http://www.biomedcentral.com/content/pdf/1472-6920-6-28.pdf

Rosenberg, V. (1967). Factors affecting the preferences of industrial personnel for
information gathering methods. Information Storage and Retrieval, 3, 119-127.

Ross, L., Kohler, C. L., Grimley, D. M., and Anderson-Lewis, C. (2007). The Theory of
Reasoned Action and intention to seek cancer information. American Journal of
Health Education, 31(2), 123-134.

Saint Louis University. (2007). Saint Louis University Fact Book, 2006-2007. Retrieved
on October 14, 2007 from http://www.slu.edu/opdr/Fact%20B00ok%202006-
2007%202-5-07%20Final.pdf

Saracevic, T. (1996). Relevance reconsidered *96. In P. Ingwersen, & N. O. Pors (Eds.),
Proceedings of CoLIS 2, second international conference on conceptions of
library and information science: Integration in Perspective, Copenhagen (pp. 201-
218). Copenhagen: Royal School of Librarianship.

Saunders, L. (2007). Regional accreditation organizations’ treatment of information
literacy: Definitions, collaboration, and assessment. The Journal of Academic
Librarianship, 33(3), 317-326.

Savolainen, R. (1995). Everyday life information seeking: Approaching information

290



seeing in the context of “way of life”. Library and Information Science Research,
17, 259-294.

Savolainen, R. & Kari, J. (2004). Placing the Internet in information source horizons: A
study of information seeking by Internet users in the context of self-development.
Library & Information Science Research, 26, 415-433.

Savolainen, R. (2006). Time as a context of information seeking. Library & Information
Science Research, 28, 110-127.

Schamber, L., Eisenberg, M. B., & Nilan, M. S. (1990). A re-examination of relevance:
Toward a dynamic, situational definition. Information Processing & Management,
26, 755-775.

Schamber, L. (1994). Relevance and information behavior. In Martha E. Williams (Ed.),
Annual Review of Information Science and Technology, 29, 3-48.

Schneiderman, B., & Plaisant C. (2005). Designing the User Interface: Strategies for
Effective Human-Computer Interaction. 4™ ed. Boston: Pearson Education, Inc.

Segars, A., & Grover, V. (1993). Re-examining perceived ease of use and usefulness: A
confirmatory factor analysis. MIS Quarterly, 17(4), 517-527.

Sheppard, B. H., Hartwick, J., & Warshaw, P. R. (1988). The Theory of Reasoned Action:
A meta-analysis of past research with recommendations for modifications and
future research. Journal of Consumer Research, 15(4), 325-343.

Shershneva, M. B., Slotnick, H. B., & Mejicano, G. C. (2005). Learning to use learning
resources during medical school and residency. Journal of Medical Library
Association, 93(2), 263-270.

Shih, H. P. (2004). Extended technology acceptance model of Internet utilization
behavior. Information and Management, 41, 719-729.

Simon, H. A. (1977). The New Science of Management Decision (Revised ed.).
Englewood Cliffs, New Jersey: Prentice-Hall, Inc.

Sonnenwald, D. H. (1999). Evolving perspectives of human information behavior:
Contexts, situations, social networks, and information horizons. In T.D. Wilson,
& D. K. Allen (Eds.), Exploring the context of information behavior: Proceedings
of the second international conference in information needs, seeking and use in
different contexts (pp. 176-190). London: Taylor Graham.

Sonnenwald, D. H. (2001). A research method using the concept of information horizons:

An example from a study of lower socio-economic students’ information seeking
behavior. The New Review of Information Behavior Research, 2, 65-86.

291



Spacey, R., Goulding, A., & Murray, 1. (2004). Exploring the attitudes of public library
staff to the Internet using the TAM. Journal of Documentation, 60(5), 550-561.

Straub, D., Limayem, M., & Karahanna-Evaristo, E. (1995). Measuring system usage:
Implications for IS theory testing. Management Science, 41(8), 1328-1342.

Sun, H., & Zhang, P. (2006). Causal relationships between perceived enjoyment and
perceived ease of use: An alternative approach. Journal of the Association for
Information Systems, 7(9), 618-645.

Swanson, E. B. (1982). Measuring user attitudes in MIS research: A review. Omega, 10,
157-165.

Swanson, E. B. (1987). Information channel disposition and use. Decision Sciences, 18,
131-145.

Sweeney, R. T. (2005). Reinventing library buildings and services for the millennial
generation. Library Administration & Management, 19(4), 165-173.

Szajna, B. (1996). Empirical evaluation of the revised Technology Acceptance Model.
Management Science, 42(1), 85-92.

Tabachnick, B. G., & Fidell, L. S. (2001) Using multivariate statistics (4th ed.). Boston,
MA: Allyn & Bacon.

Tannery, N. H., Foust, J. E., Gregg, A. L., Hartman, L. M., Kuller, A. B., Worona, P.
(2002). Use of Web-based library resources by medical students in community
and ambulatory settings. Journal of Medical Library Association, 90(3), 305-309.

Taylor, R. S. (1968). Question-negotiation and information seeking in libraries. College
and Research Libraries, 29(3), 178-194.

Taylor, R. S. (1986). Value-added Processes in Information Systems. Norwood, NJ:
Ablex Publishing Corp.

Taylor, R. S. (1991). Information use environments. In B. Dervin & M. J. Viogt, (Eds.),
Progress in Communication Sciences (pp. 217-255). Norwood, NJ: ABLEX
Publishing Corporation.

Taylor, S., & Todd, P. A. (1995a). Understanding information technology usage: A test
of competing models. Information System Research, 6(2), 144-176.

Taylor, S., & Todd, P.A. (1995b). Assessing IT usage: The role of prior experience. MIS
Quarterly, 19(4), 561-570

292



Thong, J. Y. L., Hong, W., Tam, K. Y. (2002). Understanding user acceptance of digital
libraries: What are roles of interface characteristics, organizational context, and

individual differences? International Journal of Human-Computer Studies, 57(3),
215-242.

Thornburg, G. E., & Pryor, B. W. (1998). Attitude and normative predictors of
continusing library education: An application of the Theory of Reasoned Action.
Journal of Education for Library and Information Science, 39(2), 118-133.

Tseng, S. & Fogg, B. J. (1999). Credibility and computing technology. Communications
of the ACM, 42(5), 39-44.

Vakkari, P. (1999). Task complexity, problem structure and information actions:
Integrating studies on information seeking and retrieval. Information Processing
& Management, 35(9), 819-937.

Vakkari, P. & Hakala, N. (2000). Changes in relevance criteria and problem stages in
task performance. Journal of Documentation, 56(5), 540-562.

Van House, N. A. (1983). A time allocation theory of public library use. Library and
Information Science Research, 5, 365-384.

Venkatesh, V., & Davis, F. D. (2000). A theoretical extension of the Technology
Acceptance Model: Four Longitudinal Field Studies. Management Science, 46(2),
186-204.

Venkatesh, V., Sperier, C., & Morris, M. G. (2002). User acceptance enablers in
individual decision making about technology: Toward an integrated model.
Decision Sciences, 33(2), 297-316.

Walster, D. (1994). Applying an attitude-behavior consistency model to research in
library and information science. Library & Information Science Research, 16(2),
157-172.

Wang, P. (1999). Methodologies and methods for user behavioral research. Annual
Review of Information Science and Technology (ARIST), 34, 53-99.

Wertsm, C. E., Linn, R. L., & Joreskog, K. G. (1974). Interclass reliability estimates:
Testing structural assumptions, Education and Psychological Measurement, 34,
25-33.

Wildemuth, B. M., Debliek, R., Friedman, C. P., & Miya, T. S. (1994). Information-
seeking behaviors of medical students: Classification of questions asked of
librarians and physicians. Bulletin of Medical Library Association, 82(3), 295-304.

Wilson, P. (1977). Public Knowledge, Private Ignorance: Toward a Library and
Information Policy. Westport: Greenwood Press.

293



Wilson, T. D. (1981). On user studies and information needs. Journal of Documentation,
37(1), 3-15.

Wilson, T. D., Streatfield, D. R. & Wersig, G. (1982). Models of the information user:
progress and prospects in research. In: G. P. Sweeney (Ed.) Information and the
Transformation of Society. New York: North-Holland Publishing Company.

Wilson, T. D. (1997). Information behaviour: An interdisciplinary perspective.
Information Processing & Management, 33(4), 551-572.

Wilson, T. D. (1999). Models in information behaviour research. Journal of
Documentation, 55(3), 249-270.

Wilson, T.D. (2000). Human Information Behavior. Information Science, 3 (2), 49-55.

Wixom, B. H., & Todd, P. A. (2005). A theoretical integration of user satisfaction and
technology acceptance. Information Systems Research, 16(1), 85-102.

Wood, R. & Bandura, A. (1989). Effect of perceived controllability and performance
standards on self-regulation of complex decision making. Journal of Personality
& Social Psychology, 56(3), 407-415.

Zach, L. (2005). When is “Enough” enough? Modeling the information seeking and
stopping behavior of senior arts administrators. Journal of the American Society

for Information Science and Technology, 56(1): 23-35.

Zipf, G. K. (1949). Human behavior and the principle of least effort: An introduction to
the human ecology. New York: Addison-Wesley.

Zmud, R. W. (1979). Individual differences and MIS success: A review of the empirical
literature. Management Science, 25(10), 966-979.

294



VITA

Donghua Tao was born on November 2, 1973, the only child of Wenyou Tao and
Fenglian Zhang, in Beijing, China. She received her Bachelor’s degree in Medical
Library & Information Science in 1996 and then worked as a medical editor in Beijing
TongRen Hospital for five years. In 2001, Donghua entered the School of Information
Science & Learning Technologies at the University of Missouri to pursue her doctoral
degree in Information Science. Along with pursuing her doctoral degree, Donghua
received her Master’s degree in Library & Information Science from the same school in
2003. Donghua also worked as a research assistant and a teaching assistant for several
projects and courses. Now, she works as a health sciences reference librarian in the
Medical Center Library at Saint Louis University. Donghua’s research interests have
been focused on human information seeking and searching behaviors, especially in the
medical environment; user-centered system design, system implementation, system
evaluation, and usability testing, etc. Donghua was awarded Eugene Garfield Doctoral
Dissertation Fellowship sponsored by Beta Phi Mu, the library and information studies

honor society in 2007 and ACRL Dissertation Fellowship Award in 2008.

295





