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ABSTRACT

Models of the need-driven information search and the information appraisal process were
formed from a comprehensive literature review of factors affecting perceived credibility and trust in
online information. The social component of online credibility has not, to date, been thoroughly
researched. This component’s impact on the development of the perceived credibility of online
information was examined in two experiments. In the first experiment, the impact of positive,
mixed, and negative social feedback on the development of the perceived credibility of a web page
was evaluated. In the second experiment, the effect of social feedback on credibility was examined
under two levels of motivation for information use to investigate whether social feedback becomes
less important as motivation to obtain quality information increases.

The results of Experiment 1 suggest that type of feedback can influence perceived web page
credibility. Pages with negative audience feedback received the lowest credibility ratings, while pages
with positive audience feedback received the highest credibility ratings. Pages with mixed or no
audience feedback received higher credibility ratings than pages with negative feedback, but lower
credibility ratings than pages with positive feedback. In Experiment 2, high motivation did not
impact the number of web page elements participants reported that they used to determine
credibility. High motivation for information use also did not reduce the impact of audience feedback

on perceived credibility.

v



Aosepail, 110 nposepai

-doveriai, no proveriai-

“Trust, but verify”

v



ACKNOWLEDGMENTS

I want to sincerely thank all those who helped me, encouraged me, and strengthened me
during this process. I especially want to thank my husband and best friend, Matt, who never stopped
believing that I could do this (and using his amazing SQL skills to rearrange my data in countless
configurations). I also want to thank my friends and family, especially my mom and dad, who
provided their never ending love and support. My advisor, Dr. Hancock, and committee members,
Dr. Szalma, Dr. Jentsch, and Dr. McDaniel, provided insightful advice and encouragement that
made this project the best it could possibly be. I thank them for their time given to serve on the
committee and whose examples as scientists give me something to aspire to.

The idea for this dissertation arose from my musings about two things that I had not yet had
a chance to explore in my graduate career: my love for Web science and social psychology. Below
the surface of what the technology enables, it is the human face of the Web that I hope to explore
throughout my career.

“I thought I was going to be a filmmaker, but at the same
time I was an intellectual and I felt that I could make a
contribution to some field, as yet, not invented. So in my
uncertainty, I went to graduate school and there it all
happened.”

- Ted Nelson



TABLE OF CONTENTS

LIST OF FIGURES. ..ottt ettt sa sttt viii
LIST OF TABLES ...ttt ix
LIST OF ACRONYMS ..ottt ssestse et tssse s tsese s ssssese s ssssssesessesessesessensassessansas X
CHAPTER ONE: INTRODUCTION ......cooiiiiiiiiiiiiiiiieisiiciesisieisssisse s ssssssesessssssesesssssons 1
CHAPTER TWO: LITERATURE REVIEW AND MODEL DEVELOPMENT .......cccccccoeuvniunnn. 8
Relevance in the Information Search Process.......ovviiririniniininiiiiicccceeceeeeee e 11
Credibility Assessment Within the Information Search Process......ccoeeeuevvivivvnnnnninineccccccaee 11
SOULCE CIATACTELISTICS ..uvuveieiieiiiiiiiicicicieieeie ettt bbb ns 15
Message CharaCteriStiCS. .t 18
MedIUm CRAraACTEIISHICS c.veuvveverereierriririririrtststsese et eaeaeaebebebebebese bttt ettt sttt es et sesese e eeaeas 21
Receiver CharaCterIStICS ...cciuiuiiiiiiiiiiriiiiieiiii bbbt 23
AUAIENCE CRATACTETIISTICS tuvuvuvaiuiaieiaisiecicieieieieietetete ettt be bbb bbbt a et sse s seseserenes 30
HYPORESES ..t 33
CHAPTER THREE: EXPERIMENTAL PROCEDURE .......ccocsvtiincinnecinnccisneeeiseneerenneeees 36
EXPEriMEnt T ..o 36
PartiCIPANES...cviiiiiicc s 36
IMEALEITALS ootttk b ettt b 36
PLOCEAULE ...ttt 44
EXPEIIMENt 2 oo 47
PArtiCIPANES. c.cuiviiiiiiiiiic e 47
IMALETIALS ...ttt 48
PLOCEAULE ...ttt 48
CHAPTER FOUR: RESULTS ..ottt ssssesesanans 52
PO STUAY oot 52
PArtICIPANLS.c.cvitititctictctcic s 52
Tests Of HYPOTESES .....ocviiiiiiiiiiiiccct e 54
Motivation Manipulation ChecK.........coviiiiiiiiiiiiiiiiii e 59
Page Credibility Ratings and Treatments ChOSEN ......ccovviieiiiniiciiiniiciiccccecenes 60
Page Elements Used When Determining Credibility ......ccovvceuvicieiinicininiicecceeceeeseenens 62

vi



EXPEriMEnt T ..o 62

PArtiCIPANLS....eiiiiiiiiiiiii s 62
Tests Of HYPOTNESES .....ooviiiiiiiiicccicci bbb 68
Page Credibility Ratings and Treatments ChOSEN ......ccvuviiiiiiniiiiiiniiciniicccceces 71
Page Elements Used When Determining Credibility ......ccovvcueuiicieiiinicininiicierceecceeseenens 73
BXPEIIMENt 2 1.oiiiiiiii s 73
PArtiCIPANTS. ..cviviiiiiiiiciicici s 73
Motivation Manipulation ChecK.........covviiiiiiiiiiiii e 79
Tests Of HYPOThESES c...vviuiiiiiiiiiiiiiiic s 80
AdAIIONA] ANALYSES ..ottt et 84
CHAPTER FIVE: DISCUSSION.......cooiiiiiiiiiiiiiiiisiiii s ssaes 88
Implications for the Design of Web Pages.......cccociiiiiiiiiiiiiiiiiiiciccceseeeenenne 89
Information Search Process and Information Appraisal Model Impacts........ccccvuvevecrviricucrnenennnn. 91
Directions for Future Research.........ccoviiiiiiiiiiiiicccccns 92
APPENDIX A: HUMAN SUBJECTS APPROVAL FORM.......ccccoeiiiiiiiciiiisicccisisisienns 95
APPENDIX B: EXPERIMENT CONSENT FORM.....cccccceoviiiniiniiniiniiiiceseecsscssseesnens 97
APPENDIX C: EXPERIMENT QUESTIONNAIRES ......c.cccviiiiiiiiiiciiccccececeeene, 99
APPENDIX D: EXPERIMENT MATERIALS .....ccooiiiiiiiiiic e 122
LIST OF REFERENCES ..ot 142

vil



LIST OF FIGURES

Figure 1. Model of the need-driven information search ProCess ........ccevvvvivininiiiccceeeeeeeeieeesenes 9
Figure 2. Stages of the information search process (Reproduced from Kuhlthau, 1993)...................... 10
Figure 3. Model of the information appraisal PrOCESS ......c.euvwiuerrvriiieuriniiieiriieiessieeesrete e essesseenens 12
Figure 4. Sample positive and negative audience reaction 1CONS .......cuevevviirueiniiiieeiiniceece s 43
Figure 5. Average credibility rating by type of feedback in the pilot study.........ccccevuviviuciviricicriiniciennnes 55

Figure 6. Average credibility rating by type of feedback and size of audience in the pilot study.......... 56
Figure 7. Average credibility rating by type of feedback and motivation level in the pilot study.......... 57

Figure 8. Average credibility rating by type of feedback in Experiment 1.......cccccoevviiiivniicvnicicnnnnes 70
Figure 9. Average credibility rating by type of feedback and size of audience in Experiment 1........... 71
Figure 10. Average credibility rating by web page in Experiment 1 .......cccccoevviiiiiiinccnic, 76
Figure 11. Average credibility rating by type of feedback and motivation level in Experiment 2 ........ 82
Figure 12. Average credibility rating for each type of audience feedback by gender.........ccceuvvvuinuacees 85
Figure 13. Average credibility rating for each type of audience feedback by expertise level.................. 87

viil



LIST OF TABLES

Table 1. Factors that influence credibility assessments of information SOUICES.................wwueveveusivieicinisisicnensien. 16
Table 2. Mean accuracy ratings for each of the experimental web pages, issued by phySicians ...............ccveveecucuenne. 38
Table 3. Factors known to influence credibility assessments as either manipulated, controlled, randomized, or ignored
11 1he eXPEIIMENIAL PROCCAUTE ... 39
Table 4. Types and amounts of andience feedback given during 1he exPerimment ...........ucveveevcuveverecceererieceneenens 44
Table 5. Means for each attribute of the experimental web pages as measured in the pilot StU@y .................cecuun... 63
Table 6. Web page credibility ratings and treatments chosen in the pilot STUGY ............cccvcuvivevcuviviniciiniricicnninn, 65
Table 7. Table of means, standard deviations, and correlations among the study variables in Experiment 1 ........... 69
Table 8. Web page credibility ratings and treatments chosen in EXPEriment T.......vvevevvevevvnninirinesiieccccanes 72
Table 9. Means for each attribute of the experimental web pages as measured in Excperiment 1..........ceeuvuvunnee. 74

Table 10. Table of means, standard deviations, and correlations among the study variables in Experiment 2......... 31

X



ELM
HM
1A
IR
INI

LIST OF ACRONYMS

Elaboration Likelihood Model
Heuristic Model

Information appraisal
Information retrieval

Information search process



CHAPTER ONE: INTRODUCTION

“[We need] to [investigate] the paradox of the information society. This is,
how can such highly rational production [of information goods] result in
the incredible irrationality of information overloads, misinformation,
disinformation, and out-of-control information. At stake is a disinformed

information society.” (Lash, 2002, p. 2)

In July 1945, Atlantic Monthly published an article by the American scientist Vannevar Bush.
In this article, Bush outlined his vision for human interaction with information technologies that has
proved to be a most enduring and effective set of ideas (Bush, 1945). Bush proposed the
development of a new machine, the “Memex”, which would supplement and aid human memory by
serving as a physical electronic complement to the biological brain (Nyce & Kahn, 1991). The
Memex was designed to reduce the burden placed upon human cognitive capacities by the
enormous amounts of information encountered in day-to-day life through storing information in a
networked, rather than hierarchical, fashion. Since 1945, our world has only become more complex
and information saturated, hastening the necessity for ever-more complex forms of Bush’s Memex.

Most of this increase in information complexity has been driven by the digital revolution in
which we have seen many work tasks converted to networked computing environments. One of the
central components of this new environment is the hypertext-based World Wide Web. Originally
designed by Sir Tim Berners-Lee, the World Wide Web, and the Internet on which it runs, is now
thoroughly woven into the fabric of everyday life (Berners-Lee, 1999; Berners-Lee, Cailliau,

Luotonen, Nielsen, & Secret, 1994). In most European, North American, and Asian countries



Internet penetration rates stand at well over 50% of the population (World Internet Usage Statistics,
News, and World Population Stats, 2009). Internet penetration rates alone do not tell the whole
story, however, as to how many individuals have come to rely on the Internet and the Web as their
primary source of information, or need it to perform their jobs (Hoffman, Novak, & Venkatesh,
2004; Rainie, Estabrook, & Witt, 2007). Instant access and availability have encouraged preferential
use of the Web over many of the traditional mediums for information distribution such as
newspapers, magazines, and libraries, especially among the younger population of users. This
emerging cohort of users born after 1980 has begun to be referred to as the “Digital Natives” for
their experience with and reliance on digital technologies (Bennett, Maton, & Kervin, 2008; Howe &
Strauss, 2000; Lenhart, Madden, & Hitlin, 2005; Palfrey & Gasser, 2008; Prensky, 2001).

While the abundance of information we now encounter in daily life has been beneficial in
numerous ways, increased accessibility to information does come at a cost. Increasingly, individuals
are now left to determine for themselves whether the information they encounter on the Internet is
trustworthy and credible or not (Drapeau, 2009; Metzger, Flanagin, Eyal, Lemus, & McCann, 2003;
Metzger, 2005; Robins & Holmes, 2008). Traditional distributors of information, especially in the
sciences, tackle credibility issues through rigorous fact-checking and peer review of to-be-published
documents. The publication process also often includes editorial staffs trained to evaluate
information quality and accuracy. However, in the digital world few websites and online resources,
outside of those that duplicate information found in traditional media, are subjected to this type of
critical, independent review. Nonetheless, the appeal of instant information access continues to
encourage individuals to turn to the Internet more often than other information sources.

The importance of the Internet as an information resource has encouraged schools and

colleges to consider adding the fledgling domain of information literacy, sometimes referred to as



information fluency, to their standard curricula. This curriculum change signifies the recognition that
students need to enter the post-graduation world with the skills required to use the Internet and the
Web to their full potential (Abell, 2000; Marshall & Williams, 20006). Information literacy seeks to
help students learn how to use information resources and independently judge the quality of the
information sources they access (Abilock, 2004; Thompson & Henley, 2000). However, most
information literacy teaching practices are limited in scope and offer only broad suggestions, such as
evaluating the qualifications of the source from which the information on the website comes (e.g.,
author, date of publication, etc.) (Charnock & Shepperd, 2004; Jadad & Gagliardi, 1998; Kim, Eng,
Deering, & Maxfield, 1999; Thompson & Henley, 2000). Further, research has shown that credibility
assessments, if conducted at all, are resistant to the “checklist approach” currently favored by
information literacy educators (Meola, 2004; Metzger, 2005).

Complicating these educational interventions is the fact that experimental research is only
now beginning to address the question of how users of the Internet judge the quality of the
information sources they find. Thus far, research has shown that users appear to make limited
judgments about a website’s quality. Initial assessments are primarily based on aesthetic aspects and
intuitive reactions to the site’s overall visual design (see Gladwell, 2005; Lindgaard, Fernandes,
Dudek, & Brown, 2006; Metzger, 2005). In addition, assessments about an information source’s
credibility appear to be influenced by several factors including the user’s prior knowledge of the
domain of the problem, their prior experience with using the Internet as an information source, and
information about the source’s author and their perceived expertise in the problem area (Gugerty,
Billman, Pirolli, & Elliot, 2007; Holscher & Strube, 2000; Jenkins, Corritore, & Wiedenbeck, 2003).

While progress is being made toward determining how users make judgments of credibility for any



particular Internet resource, considerably less is known about how users judge the relative credibility
of the various sources they ultimately choose to use.

The rise of collaboratively created Internet content written and edited by the online
community, like that found in Wikipedia© and YouTube©, means that users cannot rely solely on
authorship judgments or even source judgments as a basis for establishing information credibility
(Encyclopedia Britannica Inc., n.d.; Giles, 2005; Miller, 2005) . Instead, users must bring their own
knowledge and experience to bear in evaluating information quality or rely on other’s judgments to
determine whom to trust. The popular search engine Google© takes the second approach through
its PageRank algorithm, which counts how often a web page is linked to by other web pages in order
to rank returned search results (Brin & Page, 1998; Kleinberg, 1999). Google’s© PageRank roughly
represents a computer algorithm for the familiar citation model, which has been used as a hallmark
of publication quality in academic circles for an extended period.

Properly ranked, relevant search results only provide part of the information appraisal
picture. Users must still sift through the search results and decide which of the returned sources are
most relevant to their concern and which sources they will trust the most, if they access more than
one source. Information appraisal (IA) is defined here as the process an individual undertakes to
determine an information source’s relevance to the problem they wish to address, the credibility of
that information source, and its usefulness toward solving that problem. Information appraisal,
therefore, consists of several judgment considerations and is a central component of the information
search process (ISP).

It is important to note that users are not likely to engage in all parts of the IA process for
every one of their concerns. Some concerns may be serious enough to warrant a complete

evaluation, while others may only require that users establish trust in the information (Rieh, 2002).



The completeness of any IA process is likely to be affected by time constraints, current workload,
personality variables, experience with using the Internet as an information resource, and the users’
prior knowledge of the problem area (Fink-Shamit & Bar-Ilan, 2008; Metzger, 2005, 2007).

Several features of the World Wide Web (WWW) call for a thorough examination of how
the process of IA unfolds online. The issue of anonymity on the Web can make it particularly
difficult to judge the credibility of information found online, a central component of the IA process.
The well-known problem of “phishing”, or coercing individuals to disclose sensitive information by
appearing to represent a well-known institution, makes especially blatant the issue of trust in Web-
based content (Dhamija, Tygar, & Hearst, 2006). Anonymity makes it easy for ill-intentioned or ill-
informed individuals to pose under the guise of those who are reputable.

Unlike more static forms of communication, the advent of Web 2.0 technologies allows for
easier audience response to Web-based content and this additional information may significantly
affect the IA process (Drapeau, 2009; O’Reilly, 2005). Examples of dynamic Web 2.0 technologies
include Web-based applications, social networking websites, wikis, blogs, and user-generated ratings,
comments, and tags on Web articles. Being able to see publicly applied ratings of articles and the
comments made by other users on those articles is likely to affect users’ judgments about the
usefulness of that content. This is perhaps an analog to seeing well-worn books on the library shelf,
which provide patrons with a sense of which books are most popular or well-read and whose
contents may be given more weight by the reader. Web 2.0 technologies allow the give and take
between searchers and the information they seek to be more salient. For example, one might read a
comment on an article from a user with a similar concern as their own, leading them to use the
information contained in the article instead of making their own decisions about whether or not to

trust and use the information (Fogg & Tseng, 1999; Wang, Walther, Pingree, & Hawkins, 2008).



Anonymity in a publicly-edited online work, such as an article in Wikipedia, relies on the “wisdom of
the crowds” to produce quality content, but leaves up to individual users whether or not to trust that
particular crowd. It is therefore very important for users to understand that social consensus does
not necessarily imply quality, especially for novel or unique problem contexts.

All information is encountered within a context, and this context can affect individual
judgments of credibility and determine the eventual use of that information. In particular, of vital
importance is the social context within which information is encountered. Hearing information from
a friend, or more importantly a group of friends, can be very different than hearing it from the mass
media or another information channel. Often, the more consensus given by a group of individuals to
a particular piece of information, the more it is accepted as trustworthy and correct (Burns, 2008;
Mackay, 1841). Much like a gossip circle in an elementary school classroom, sharing of information
can build consensus and acceptance of that information as fact, whether it is true or not. In his
book, The Wisdom of Crowds, James Surowiecki (2005) makes the argument that the crowd is more
likely to form a good decision from collectively agreed-upon information than any one individual
within the crowd, even an expert member. Of central importance to his argument is that group input
must be unbiased and collected independently from each group member, essentially pooling each
group member’s knowledge and forming a group opinion devoid of group dynamics. However,
preliminary research into the use of Web 2.0 tools suggests that only a small percentage of Web
users are active contributors using these tools, so it remains unclear how the wisdom of crowds
might express itself online (Grifantini, 2009; Kennedy et al., 2007).

The rise of online social networking and collaborative editing tools makes the sharing and
agreeing upon of information by the collective Web crowd especially easy. Rating tools, comment

boxes, collaborative linking, and community-edited information resources allow individual users to



provide feedback on and edit information available on the Web. The popularity of these tools means
that it is becoming increasingly unlikely to encounter a piece of information on the Web without a
surrounding social context. The social context is provided by the ‘writings on the wall’ of those who
have encountered the information before.

To date, the online credibility literature has not investigated the impact of Web 2.0
technologies on credibility assessments. This work seeks to fill that gap by building a model of the
process of IA within the larger context of the ISP from the existing literature. It will then delve into
further detail concerning the process of credibility assessment within IA and the potential influence
of social factors on this process. In particular, the effect of social feedback on credibility
establishment will be tested to determine whether the social context should be added to future
models of online credibility assessment. To begin, a review of the relevant literature is provided
which is then used to build models of the ISP and IA processes. The literature concerning credibility
is then reviewed, including a description of the variables known to affect credibility assessments.
The literature and model development chapter is followed by a description of two experiments used
to test the proposed audience feedback effect on the credibility component of the IA model. The
results of these experiments are then presented. Finally, a discussion of the results and conclusions

drawn from the results and directions for future research are provided.



CHAPTER TWO: LITERATURE REVIEW AND MODEL DEVELOPMENT

The process of information appraisal (IA) occurs within the larger context of need-driven
information discovery and use. The first goal of this dissertation was to develop a conceptual
framework for the need-driven information search process (ISP) within which the process of IA
could be contextualized. A review of the literature revealed a number of cybernetic frameworks
within which to characterize the process of information use for decision making. Some of these
frameworks include the OODA (Observe, Orient, Decide, Act) Loop (Boyd, 1996), TOTE (Test,
Operate, Test, Exit) (Miller, Galanter, & Pribram, 1960), and the Model of Situation Awareness in
Dynamic Decision Making (Endsley, 1995). All of these models include an evaluation of the state of
the environment (input), an orientation component which begins to makes sense of the input
received from the environment, a decision component, and an evaluation of the impact of the
decision upon the goal-state (outcome). This basic framework was adopted for the developed model
of the ISP presented in Figure 1.

There are numerous models of the ISP in the information science literature (Ingwersen &
Jarvelin, 2005; Morville & Rosenfeld, 2007; Pettigrew, Fidel, & Bruce, 2001; Spink & Cole, 20006;
Wilson, 1999). One of the most widely accepted staged models of the ISP is Kuhlthau’s cognitive
model (Kuhlthau, 1991, 1993). Uncertainty is the primary instigator of the ISP in Kuhlthau’s model.
All information search behaviors are driven by an uncertainty that cannot be reduced by the
individual’s current state of knowledge (Kuhlthau, 1993). This uncertainty drives the user to the
initial stage of the ISP, initiation, and reduction of uncertainty is expected to occur throughout the

other five stages in the model: selection, exploration, formulation, collection, and presentation
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(Kuhlthau, 1991). Kuhlthau’s ISP model is unique among competing models in that it includes the
cognitive, affective, and physical actions that accompany each stage of the ISP. The overall model is
given in Figure 2, along with the cognitive, affective, and physical action components that

characterize each stage.

Tasks Initiation  Selection = Exploration Formulation Collection Presentation

feefings  Uncertainty Optimism  Confusion, Clarity Sense of  Satisfaction or

{affective) _ Frustration, : Direction, Disappointment
Doubt Confidence

Thoughts Vague » Focussed

Increased Interest—»

(cognitive)

Actions  Seeking relevant information; » Sccking pertinent information,
(physical)  exploring documenting

Figure 2. Stages of the information search process (Reproduced from Kuhlthau, 1993)

It is important to note within this model that uncertainty is not necessarily reduced in a
linear fashion during the stages of the ISP and may in fact increase during the initial stages of
selection and exploration (Ingwersen, 1996). Feedback between the user and the information
retrieval (IR) system typically serves to refine the users understanding of their information need.
This component of the ISP was added to the model given in Figure 1, indicating that the results of a

search using an information retrieval system can change or impact the perceived information need.
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Relevance in the Information Search Process

The concept of relevance changes throughout the ISP and this is not emphasized in
Kuhlthau’s (1993) model. Existing research has shown that the relevance of a document to any
information need is a fuzzy concept which is changed by the uset’s prior knowledge and their
understanding of the problem or area of uncertainty for which they are interacting with the IR
system (Greisdorf, 2003; Spink & Griesdorf, 1997; Vakkari & Hakala, 2000). Relevance of any
particular document is also not a binary concept, with a number of items obtained from an
information retrieval system often being each of partial relevance (Borlund, 2003; Spink &
Griesdorf, 1997). Interestingly, research on relevance has indicated that the number of partially
relevant items is often positively correlated with changes in the user’s understanding of their
problem, especially for novices in the area of the information need (Spink & Griesdorf, 1997). The
process of relevance itself is not a linear process, with users often not recognizing that a document
was relevant to their information need until later in the ISP (Barry & Schamber, 1998; Ruthven,
2005; Vakkari & Hakala, 2000; Wen, 2003). Thus, in the model of the ISP given in Figure 1 the
process of search, relevance and credibility assessment, and updating of memory is characterized

without clear entry and exit points.

Credibility Assessment Within the Information Search Process

A crucial step that is missing in current ISP models is that of credibility assessment.
Information credibility has been conceptualized as trust in a source, as whether or not the
information is believable, and whether the information is true (Corritore, Kracher, & Wiedenbeck,
2003; Fink-Shamit & Bar-Ilan, 2008; Lee & See, 2004; Metzger, 2007; Walther, Wang, & Loh, 2004).

The most widely used definition of credibility is that credibility equates to believability, or whether

11



the individual demonstrates belief in the information (Dutta-Bergman, 2003; Fogg & Tseng, 1999;
Hilligoss & Rieh, 2008; Metzger, 2007).

Figure 3 outlines the process of IA, which consists of a relevance determination, a credibility
assessment, and the attitudes, intentions and behaviors that result from this process. The first stage
in the information appraisal process is a relevance assessment. In general, if the information is not

determined to be relevant to the information need no further

Relevance
— 5 Assessment

Y
Credibility and
Belief Formation

v

Y Time

Attitude/Trust
Development

v

A 4

Intention
Formation

1 ‘,

Figure 3. Model of the information appraisal process

evaluation of that information will take place (Spink & Griesdorf, 1997). The second stage in the
information appraisal process is credibility assessment, which impacts the believability of the
information. Beliefs in turn then determine attitudes (including an attitude of trust), which influences
decisions (intention formations) and outcomes (behaviors) (Ajzen & Fishbein, 1980; Fishbein &

Ajzen, 1975; Lee & See, 2004).
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Fogg and Tseng (1999) have outlined four types of credibility that can be associated with a
piece of information: (1) presumed credibility, (2) reputed credibility, (3) surface credibility, and (4)
experienced credibility. Presumed credibility is the credibility given to information because of the
referring source (e.g., a trusted friend recommends a website to you). Reputed credibility is
credibility given a source via third-party endorsements, or through the credentials of the referring
source (e.g., a professor recommends a website to you). Surface credibility relates to superficial
characteristics of the source (e.g., the design of a website enhances your feelings of trust and/or
expertise of the entity behind the website) and experienced credibility is contingent upon and
enhanced by interactions with the source and the outcome of those interactions (e.g., regularly
conducting transactions with Amazon.com).

Since credibility implies a willingness to believe in the information and can inspire trust, it
acts as a crucial component of the ISP. In today’s complex information environment, trust can help
to reduce complexity and uncertainty during the ISP by acting to facilitate choice as a social decision
heuristic (Lee & See, 2004). When faced with a complex set of relevant or partially relevant sources,
those deemed most credible, and therefore most trustworthy, will likely receive greater weight when
considering all available sources to arrive at a solution, especially within a decision making context
(Anderson, 1981).

In order to reduce uncertainty and the complexity of the ISP, users typically employ
heuristics and other strategies to reduce cognitive load (Bambauer, 2006; Tversky & Kahneman,
1974). There is also sufficient evidence to suggest that information searchers, in addition to
employing heuristics during a search, frequently operate within the limits of bounded rationality
(Agosto, 2002a, 2002b). A fully rational model of the ISP would include searchers retrieving and

appraising each possible source of information fully before coming to a conclusion or making a
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decision. Bounded rationality, however, operates when searchers make satisficing behaviors to
reduce cognitive load during the ISP (Paas, Tuovinen, Tabbers, & Van Gerven, 2003). Satisficing
behaviors observed during Web search tasks can include reduction (e.g., users return to sites they are
familiar with instead of searching for new ones), skimming (e.g., a cursory glance at a website’s
features and available information rather than an exhaustive analysis), and termination (e.g., where
searches are ended prematurely upon the discovery of acceptable information or due to time
limitations) (Agosto, 2002a; Simon, 1979).

The use of heuristics to process messages has been investigated in the communication and
social psychological research on persuasion and acceptance of messages. The Heuristic Model of
Persuasion describes two distinct approaches to processing messages with persuasive information,
although this model can easily be extended to include all types of messages (Chaiken, 1987).
Systematic message processing involves careful evaluation and scrutiny of message content while
heuristic message processing invokes simple decision rules used to judge the credibility of a message
(Chatken, 1980, 1987; Sillence, Briggs, Harris, & Fishwick, 2007a; Stiff, 1995). Whether or not an
individual information seeker engages in systematic or heuristic message processing depends on a
number of factors, including expertise and prior knowledge of the information topic as well as time
and the level of motivation for the information search (Kelly, 2005; Klein, 1998; Metzger, 2005,
2007).

Whether or not an individual engages in systematic or heuristic processing, there are certain
characteristics of the information document itself that appear to influence credibility judgments
(although some characteristics may be used more frequently or given more importance during one
or the other type of message processing). We can examine credibility assessment through the

traditional source — medium — message — receiver — audience paradigm of communication
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(McLuhan, 1964; Metzger et al., 2003). Existing findings from the literature on what can contribute
to a perception of credibility can be characterized within this framework to produce Table 1, which
gives the features of the source, medium, message, receiver, and audience that have been shown to

influence credibility perceptions.

Source Characteristics

Source characteristics have been shown to be one of the factors that most strongly influence
credibility assessments (Fink-Shamit & Bar-Ilan, 2008; Higgins, 1999). Programs instructing students
in information literacy techniques have typically emphasized that the source must be evaluated when
deciding whether or not to trust the information provided (Katerattanakul & Siau, 1999). Prior
research using focus groups has found that participants often cite source factors as one of the most
influential characteristics of whether or not they consider the information to be credible
(Eyesenbach & Kohler, 2002; Marshall & Williams, 2000; Sillence et al., 2007a). Generally,
information from sources that are perceived to have a high level of expertise is more influential in
decision making than information from sources which are perceived to have a lower level of
expertise (Hovland & Weiss, 1951; Tormala & Petty, 2004, Tormala, Brinol, & Petty, 2000).

Source credibility has been shown to influence the amount of processing that occurs in relation to
other factors that influence credibility, and so can serve as a heuristic for acceptance of information
in certain circumstances (Hovland & Weiss, 1951; Tormala & Petty, 2004). However, observation
studies indicate that users often do not actually check the source of information they find online
and, even if they do, may forget the source of a piece of information shortly after finding it
(Eyesenbach & Kohler, 2002; Hovland & Weiss, 1951).

The ranking of a site can influence credibility assessments by encouraging a feeling of
authority and relevance to the query (Fink-Shamit & Bar-Ilan, 2008; Walter et al., 2004). Many
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Table 1. Factors that influence credibility assessments of information sources

Source Message Medium Receiver Audience
Characteristics Characteristics Characteristics Characteristics Characteristics
Author credentials/ Relevance to query Trust in Internet/Web Satisficing/ Perceived audience

expertise
Ranking of site
Domain
Affiliation

Experienced credibility

Homophily

Links to external sites
Writing style
Completeness and scope
Accuracy

Currency

Objectivity

Personalization

Strength of message

Physical design of site
Usability
Download speed

Paid access

Third party awards

bounded rationality
Time

Importance of
information/motivation

Familiarity with topic
Internet experience
Need for approval

Cultural norms and
values

Locus of control
Evaluation apprehension
Availability bias
Confirmation bias
Corroboration

Thoughts about the

message

opinion

Social consensus/
consensual validation

Information
cascade/informational

social influence

Presumed credibility

Reputed credibility
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search engines use link referencing to establish the importance of any one individual web page (i.e.,
the number of inbound links to a page from external pages), and so search engine rankings can often
encode a significant amount of latent human judgment about which sources are most credible or
important (Brin & Page, 1998; Kleinberg, 1999).

Early research on website credibility investigated the influence of the domain of a site on
establishment of credibility (e.g., .org, .com, .net) (Alexander & Tate, 1999). Early in the Web’s
existence, a website’s domain could give the receiver information about whether the source behind a
site was a public, private, or commercial entity. It is possible, however, that top-level domains no
longer give consumers information about the source as they once did since many groups and entities
now freely adopt varying domain names (e.g., a commercial site using a .net address) and many
organizations default to the .com address since it is the most commonly recognized. To date there
have been mixed results as to whether individuals still consider domain when evaluating a website
for credibility (Fink-Shamit & Bar-Ilan, 2008; Hong, 2006; Walter et al., 2004). Website affiliations
have also been shown to impact credibility assessments. In general, those websites perceived to have
a commercial intent were seen as less credible than websites run by either government agencies or
nonprofit organizations (Flanagin & Metzger, 2007; Fogg et al., 2001; Fox & Rainie, 2002)

Experienced credibility is credibility given to a source from prior first-hand positive
experiences with that source (Byerly & Brodie, 2005; Fink-Shamit & Bar-Ilan, 2008, Fogg & Tseng,
1999; Lazar & Preece, 2003; Tseng & Fogg, 1999). For example, if an individual obtains reliable
information from a particular website or has a pleasant transaction with an online merchant, that
source has gained experienced credibility with the individual. Therefore, they would be more likely
to return to that source for future needs as they have already established that source or merchant as

credible.
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Finally, homophily, or the degree to which a source is perceived to be similar to the user, has
been shown to strongly influence credibility perceptions (Fogg & Tseng, 1999; Sillence et al., 2007a).
Prior research on homophily has described it as the similarity between source and receiver on at least
four dimensions: attitudes, background, values, and appearance (McCroskey, Richmond, & Daly,
1975). Focus group studies have revealed that users often desire information from similar others and
perceive information from similar others to be more trustworthy and influential in their decisions
(Wang et al., 2008). Some have argued that, at least within the health context, the perception of
homophily of any source is what ultimately drives acceptance of information, not necessarily
credibility assessment (Wang et al., 2008). However, the suggestion posited here is that where
homophily is strongly related to acceptance of information and higher perceptions of credibility, the
underlying mechanism is a credibility assessment heuristic whereby source similarity serves as a

simple decision rule to accept the information (Higgins, 1999; Petty, Priester, & Wegener, 1994).

Message Characteristics

Message characteristics comprise some of the information features that are deemed most
important by those teaching information literacy techniques (Katerattanakul & Siau, 1999;
Thompson & Henley, 2000). Message features have been shown in prior research to strongly
influence perceptions of credibility, especially in the absence of information about the source
(Austin & Dong, 1994; Hong, 2000; Slater & Rouner, 1997).

A message’s relevance to the topic or query can influence perceptions of credibility (Fink-
Shamit & Bar-Ilan, 2008). A user’s understanding of their information problem is framed both by
their prior knowledge and the information they examine during the ISP. Hence, judgments of the
credibility of any piece of information are influenced by whether or not a user considers the
information to be pertinent to answering their information need at the time they retrieve it. If a
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piece of information does not meet their current relevancy requirements, then it is likely no further
assessment of that information’s credibility will occur. However, relevance is not a stable concept
and changes throughout the ISP as the uset’s understanding of the information space changes, as
reflected in Figure 1 (Anderson, 2005; Barry & Schamber, 1998; Borlund, 2003; Spink & Griesdorf,
1997). While credibility may not be determined for non-relevant sources initially, credibility may be
investigated later in the search process if the source is determined to be more relevant to the topic
than initially thought (Wen, 2003).

Links to external sites that support the information can influence credibility (Fink-Shamit &
Bar-Ilan, 2008; Hong, 2006; Marshall & Williams, 2006; Metzger, 2005, 2007). Of particular
importance is the perceived credibility of those external sites and also their orientation (e.g.,
scientific or popular opinion). Reference links to external sites of a scientific orientation are generally
considered to lend credibility to the referring source, although this can depend on the task and topic
(Hong, 2000).

Whether the website document is written with a popular or scientific tone can influence
perceptions of credibility (Fink-Shamit & Bar-Ilan, 2008; Fogg et al., 2002; Metzger, 2005, 2007).
Which writing style increases perceptions of credibility often depends on the task or topic at hand,
but in general users find information written in plain English to be more credible than information
written in more complex terms, especially if the topic is either new to the user or difficult to
understand (Eyesenbach & Kohler, 2002; Marshall & Williams, 2006). One reason for this effect is
that information written in complex terms or in jargon native to the discipline often contains words
unfamiliar to the user and a domain novice has no criteria with which to judge the accuracy of the

usage of those words. Plain English allows the user to evaluate other characteristics of the message
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that influence credibility (e.g., accuracy, scope, and the strength of the message) by providing a
common frame of reference for the evaluation of that information.

Credibility can also be impacted by whether the user considers the information to have
sufficient coverage or scope of the topic and whether the information is deemed to be accurate
(Fink-Shamit & Bar-Ilan, 2008; Sillence et al., 2007a). Whether or not the user can establish these
factors is largely dependent upon their prior knowledge of the topic. In general, those pieces of
information deemed to cover the topic with sufficient completeness are considered to have higher
credibility than those that do not cover the topic in sufficient detail. Likewise, those information
pieces deemed to be accurate are considered to have higher credibility than those pieces deemed
inaccurate.

Currency is viewed as an important message characteristic in the information literacy
literature since up-to-date information is more likely to contain information on the state-of-the-art in
the area (Fink-Shamit & Bar-Ilan, 2008; Hong, 2006; Katerattanakul & Siau, 1999; Metzger, 2007,
2005; Thompson & Henley, 2000). Focus group studies have indicated that users self-report that
date stamps or other indications of currency of the information is important to them in establishing
credibility (Eyesenbach & Kohler, 2002). However, this information is easily forged with the use of
Web scripting and may not always be accurate (Steinmetz & Ward, 2008). Novice users may be
unaware of this possibility, and so this characteristic of the information may be more or less
influential dependent upon the users’ knowledge of Web coding.

Objectivity has been noted to be an important characteristic of a website in order to
establish credibility (Fink-Shamit & Bar-Ilan, 2008). In general, sources that are judged to be
impartial and have no moderating influences on the reporting of the information are deemed to be

the most credible (Alexander & Tate, 1999; Metzger, 2005, 2007). Factors outside the message itself
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can also be used to establish objectivity, such as the source’s affiliation (e.g., commercial versus
private website).

Personalization or tailoring of the information in the message is related to the idea of
homophily of the source. Generally, users find information that appears to have been tailored or
otherwise personalized for them to be more credible than information intended for the public at
large (Fogg et al., 2001; Metzger, 2005, 2007; Sillence et al., 2007a). Information tailored to the
individual provides the impression that the source that produced the message understands the
information need of the user, thus likely increasing perceptions of credibility and establishing
positive feelings between the source and user.

Finally, the strength of the message’s arguments, implied by its use of evidence and
supporting information such as statistics, tables, figures, quotes, testimonials, and reference sources,
can influence perceptions of credibility (Fink-Shamit & Bar-Ilan, 2008; Hong, 2006). Whether the
user can evaluate the message’s use of supporting information is dependent upon their prior

understanding of the problem space for which they are seeking information.

Medium Characteristics

Several features of the Internet/Web medium can influence petceptions of credibility of
information (Hong, 20006). Individuals may have different degrees of belief in the credibility of
information found on the Internet in general, not only for one particular website. The idea of the
credibility of the Internet medium fits with Metzger’s (2005) idea of levels of credibility, where not
only the message itself can have credibility characteristics.

One of the most robust factors routinely demonstrated in Web credibility research to date is
user reliance on surface characteristics and the physical design of a website when judging credibility.
Some of the factors that have been studied thus far are physical presentation factors (e.g., colors and
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layout, font types, pictures used on the site) and usability and ease of use factors (e.g., simple
navigation, clear information organization, search engine on the site) (Corritore et al., 2003;
Eyesenbach & Kohler, 2002; Fink-Shamit & Bar-Ilan, 2008; Fogg et al., 2001; Fogg, et al., 2002;
Holmes & Robins, 2008; Hong, 2006; Marshall & Williams, 20006; Sillence et al., 2007a). Site
presentation and usability factors are related to helping the user establish surface credibility, or the
superficial characteristics of information that can make it appear credible (Byerly & Brodie, 2005;
Fogg & Tseng, 1999; Tseng & Fogg, 1999). Prior research has shown that the surface characteristics
of a web page can have an immediate and lasting effect on the user’s perception of the credibility of
its content, with more aesthetically pleasing web pages typically viewed as being more credible than
less aesthetically pleasing pages (Lingaard et al., 2006; Robins & Holmes, 2008; Tractinsky, Cokhavi,
Kirschenbaum, & Sharfi, 2000).

Download speed is related to physical presentation factors in that it establishes the tone of
an information transaction between a user and a website. Websites that load and transfer
information faster are generally deemed to have more credible information than websites that are
slower (Metzger, 2005, 2007). Whether or not the user has to pay for access to information also
appears to have an effect on credibility judgments, with the credibility of paid access information
deemed to be of higher quality than free information (Metzger, 2005, 2007).

Website awards and third-party endorsements have been shown in prior research to have
mixed effects on credibility assessments. Website award and ratings systems have been suggested as
one possible way to help the user establish credibility for website content, similar to book awards for
those judged to be noteworthy (Metzger, 2007). Some focus group studies have found that users
often mention third-party endorsements and website awards as criteria they use for establishing

credibility (Eyesenbach & Kohler, 2002; Hong, 2006). However, other studies have found that
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website endorsements do not influence credibility judgments of website content, with sites that have
an award deemed no more credible than sites that do not have an award (Shon, Marshall, & Musen,

2000).

Receiver Characteristics

Credibility judgments are a subjective characteristic of the receiver, and so individual receiver
factors can greatly influence credibility assessments (Hong, 2000). Several well-known models of
individual information processing may be active during the ISP, and the thought processes implied
by these models can greatly impact how users establish credibility and the depth to which they do so.
First, users often engage in the ISP within the limits of bounded rationality (Agosto, 2002a; Byerly &
Brodie, 2005; Rubin, 2004). The Nobel Prize-winning psychologist Herbert A. Simon defined
bounded rationality as a complement to the fully rational model of information processing and
decision making where all possible outcomes and sources are explored when trying to solve a
problem (Agosto, 2002a; Simon, 1979). Characteristic of a bounded rational decision process is the
demonstration of one or more satisficing behaviors. On the Web these satisficing behaviors are
demonstrated in terms of (1) reduction — returning to known sites or sites the user is familiar with
and skimming, rather than reading all available information, and (2) termination — eatly stoppage of
a search for information by finding “good enough” information or due to physical or time
constraints (Agosto, 2002a).

Operating within the limits of bounded rationality has been shown to be a generally effective
method of decision making (Gigerenzer & Goldstein, 1996). The Principle of Least Effort directly
ties the issues related to credibility assessment and the behaviors of bounded rationality. This
principle states that users are willing to accept a lower quality of information to minimize the effort
required to obtain higher quality (and often unknown) pieces of information (Rubin, 2004). Thus,
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we can imagine that the credibility assessment factors employed under a bounded rationality model
of Web-based decision making might rely much more on heuristics than a scenario occurring outside
a bounded rationality framework.

The Elaboration Likelihood Model (ELM) and Heuristic Model (HM) of persuasion, both
dual-process models of information processing, relate to both the idea of bounded rationality and
also to the process a user is likely to undertake to establish credibility. According to the ELM, users
can process information either centrally, with maximum cognitive effort to considering all aspects of
the source, message, and medium to establish credibility, or peripherally, with minimal cognitive
effort devoted to establishing credibility (Brinol & Petty, 2009; Fogg & Tseng, 1999). Central
processing is more likely to occur when a user has a high stake in the answer gleaned from the
information or if they have the ability to evaluate the information thoroughly. Peripheral processing
is more likely when the user has low motivation and a lower stake in the answer obtained or if they
do not have the ability to evaluate the information (Brinol & Petty, 2009; Fogg & Tseng, 1999).

The HM is very similar to the ELM, proposing two paths through which users can evaluate
information. Systematic message processing occurs when users have the cognitive resources, ability,
and motivation to thoroughly evaluate a message while heuristic message processing occurs when
users do not have the cognitive resources, ability, or motivation to evaluate a message (Chaiken,
1980, 1987; Sillence et al., 2007a). In relation to credibility assessment, the use of systematic message
processing might invoke a detailed analysis of the message for accuracy, coverage, objectivity, and
the strength of the argument. However, if the user evaluates a information piece using heuristic
message processing they might rely more on authorship expertise and credential judgments and

surface characteristics of the information to establish credibility (see Table 1, Chaiken 1980).
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Credibility assessments can take many forms within the receiver. For most users credibility
assessments are not simple accept/reject decisions. One theory has proposed three processes by
which an individual can establish credibility of an information document (Fogg & Tseng, 1999). The
first process, binary evaluation, occurs when users either accept or reject the document as being
credible. This process is likely to be used when users have low interest in the issue, experience
cognitive or situational factors that affect their ability to process the information, have no familiarity
with the topic, and have no reference points to compare the information to. Using the second
process, threshold evaluation, a document can meet a certain threshold for establishment of
credibility, after which it is deemed to be credible. Threshold evaluation is more likely when users
have moderate interest in the issue, experience fewer cognitive or situational factors that affect their
ability to process the information, have moderate familiarity with the topic, and have at least a few
reference points with which to compare the information. Finally, with the third process, spectral
evaluation, each credibility judgment is a shade of grey and independent of the others. Multiple
factors (see Table 1) are included in the assessment and each can add to or subtract from the overall
assessment of credibility. Spectral evaluation is likely to occur when users have high interest in the
issue, experience few cognitive or situational factors that affect their ability to process the
information, have high familiarity with the topic, and have multiple reference points with which to
compare the information.

Two errors have been proposed to occur within this framework (Fogg & Tseng, 1999). The
Gullibility Error occurs when an individual determines that information is credible when in fact it is
not credible. This is akin to a false alarm using the paradigm provided in Signal Detection Theory
(Swets, 1996). The Incredulity Error occurs when an individual determines that information is not

credible when in fact it is credible. This is identical to the idea of a miss in Signal Detection Theory.
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The likelihood of conducting one or the other error is dependent upon the process undertaken to
establish credibility. However, since credibility assessment is a subjective receiver-based
characteristic, it is likely impossible to establish a priori an objective credibility assessment that can
produce these errors.

Situational factors of the task can influence which process users employ when making
credibility assessments. In general, if the user is under time pressure they are more likely to engage in
heuristic message processing than if they are not. However, this does not imply that users not under
time pressure or another constraint will use systematic message processing. The likelihood of
engaging in systematic message processing is increased as the topic or information and decision
outcome becomes more important (Chaiken, 1980, 1987; Fritch & Cromwell, 2001; Sillence et al.,
2007a; Zalesny & Ford, 1990).

Prior knowledge of the topic of the ISP can affect credibility assessments by influencing the
depth to which users can assess important message features related to credibility (see Table 1). Users
with a high knowledge of the topic are likely to be more critical of the information documents they
find, as well as being able to more quickly assess qualifying characteristics of the source or the
message (Fogg & Tseng, 1999; Fink-Shamit & Bar-Ilan, 2008; Gugerty et al., 2007). Prior studies
have indicated that participants often judge the quality of information they find online by comparing
it to their own knowledge (Holscher & Strube, 2000; Kelly, 2005; Marshall & Williams, 2006). While
expertise and topic familiarity is often helpful in this regard, it can also cause users to view a
problem in a stereotyped way, perhaps leading to incorrect perceptions of credibility when their
initial assessment of the document does not fit with their existing cognitive framework of the issue

(Klein, 1998).
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An individual’s degree of Internet experience affects how they determine the credibility of
the documents they find online as well as their strategies for doing so. One study found that Internet
and domain experts were most successful in obtaining high quality information while Internet and
domain novices were least successful in their searches (Holscher & Strube, 2000). It appears that
experience with the Internet as a medium helps users to better determine which features of the
information indicate higher quality and are more likely to lead to an accurate assessment of
credibility (Flanagin & Metzger, 2007; Freeman & Spyridakis, 2004; Johnson & Kaye, 2000, 2002;
Metzger, 2007). Another study, however, pointed out the potential pitfalls of being an Internet
expert by demonstrating that experts, even though they indicate in interviews that they stringently
assess information for credibility, actually spend little time conducting information credibility
assessments during an online search (Flanagin & Metzger, 2007).

The importance of the information topic to the individual greatly impacts the depths to
which they will take their credibility assessment. The importance of the topic plays a central role in
motivating the user to engage in an in-depth credibility assessment in order to obtain the highest
quality of information available. Prior research has shown that individuals for whom the results of
their search are inconsequential engage in little processing of source or message characteristics and
are likely to rely on simple decision rules and heuristics (e.g., experts are correct) when assessing
credibility (Byerly & Brodie, 2005; Metzger, 2005, 2007). However, when user motivation is high and
the results of the ISP are highly consequential to the individual, they are more likely to use a
systematic message processing strategy and examine more features of the source and message for
credibility (Chaiken, 1980). The importance of the domain can also play a role in the depth of

credibility assessment, with one study indicating that users are unlikely to accept and trust advice in a
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high-risk domain (e.g., finance, health care) over advice in a low-risk domain (Briggs, Burford, De
Angeli, & Lynch, 2002; Sillence, Briggs, Harris, & Fishwick, 2006, 2007a).

Personality traits such as need for approval have been shown to impact offline credibility
assessments in past research and are likely to affect the degree to which an individual engages in an
online credibility assessment. In general, those who are high on need for approval are more likely to
agree with social factors and feedback left on the information document (Crowne & Marlowe, 1964;
Steinfatt, 1995). However, this is likely to be tempered by the perceived importance of the
information topic (Millham & Jacobson, 1978; Steinfatt, 1995). Cultural values such as power
distance, subjective norms, individualism or collectivism, and uncertainty avoidance have been
shown to influence adoption of technologies and the information contained within those
technologies (Srite & Karahanna, 2000). In addition, field dependence, task experience, locus of
control, self-esteem, evaluation apprehension, ability, and orientation towards work have been
hypothesized to affect the likelihood of a person relying on available social cues as guides for
attitudes, perceptions, and behavior (Zalesny & Ford, 1990).

Repetition and availability bias affects how likely a piece of information is to be judged as
credible. In general, information that the individual has heard often is more likely to be deemed
credible than information they have not heard before or have not heard often (Tversky and
Kahneman, 1974). This phenomenon plays out online in the micro-blogging virtual space of
Twitter©, where a large number of posts to any individual blog are often ‘re-tweets’ or re-posts of
information found on other membert’s blogs (Landau, 2009). As the message is spread, information
about the original author is often lost, leading to a large number of identical posts distributed as
common knowledge, and often accepted as being credible simply because the information is so

widely distributed (Fragale & Heath, 2004). Another bias, confirmation bias, can also impact
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credibility assessments. In confirmation bias, the user is likely to accept information as being
credible if it fits with their existing knowledge about the topic (Marshall & Williams, 2006). This bias
is most likely to affect users with a thorough background about the topic of interest and can even
lead users to reject credible sources that do not agree with their backgrounds.

Corroboration with other sources is recommended as one way to establish the credibility of
any piece of information in the information literacy literature (Meola, 2004). This type of cross-
checking can help users with low domain knowledge of the topic ensure that what they have found
is established in the domain literature and is not merely the author’s opinion (Fink-Shamit & Bar-
Ilan, 2008; Metzger, 2005, 2007). Information that can be found in several locations throughout the
literature is more likely to be accepted as credible than information found in only one or two
sources.

Finally, the user’s thoughts generated in response to a message have been shown to influence
perceptions of credibility. This factor relates to the meta-cognitive processing that occurs concerning
thoughts generated in response to a message (Brinol & Petty, 2009). Factors influencing confidence
in one’s thoughts include the perceived expertise of the source (Tormala et al., 2006). In general, if a
message is strong and produces primarily favorable thoughts, high source credibility is more
persuasive then low source credibility. However, if a message is weak and produces primarily
unfavorable thoughts, high source credibility can backfire and be less persuasive then low source
credibility. Thoughts generated in response to a message can also be influenced by credibility
information determined after its reception. Initially favorable thoughts about a message can be
undermined by later determining that the source or message that these favorable thoughts were

generated in response to was not credible. On the other hand, favorable thoughts backed up with a
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credible source can increase confidence in those thoughts generated in response to the message

(Brinol & Petty, 2009).

Audience Characteristics

Prior to Web 2.0 developments, most online information was merely transmitted to a
receiver in isolation. However, it is now more common for users to encounter information in a
context similar to being a member of an audience. Information flows to an individual through social
mechanisms such as link structure and recommendations and any individual piece of information is
likely to have feedback on it from other individuals that have also encountered the information
(Pirolli, n.d.). Social navigation tools, recommender systems, reputation systems, and rating systems
are all forms of social feedback on information sources and messages (Dieberger, Dourish, Hook,
Resnick, & Wexelblat, 2000; Hitlin & Rainie, 2004; Metzger, 2005; Resnick, Zeckhauser, Friedman,
& Kuwabara, 2000; Shardanand & Maes, 1995). This rapid feedback appears to be unique to the
Internet medium and is likely to influence credibility assessments in a number of ways.

Audience ratings of online information are now common on most blogs, social media tools,
and major network news sites. Audience members who are more likely to have rated something
online include those who are experienced Internet users, those with high-speed or broadband
Internet connections, males, and those who are more educated or younger (Hitlin & Rainie, 2004). It
is interesting to note that those who have given feedback on Internet content are more likely to be
skeptical of information found online and more likely to engage in in-depth assessments of
credibility (Hitlin & Rainie, 2004). Also important is that not all Internet users who encounter
information also give feedback or may leave inaccurate feedback, leading to a potentially biased
sample and overall rating of the document (Grifantini, 2009; Kelly, 2005; Resnick & Varian, 1997;
Resnick et al., 2000).
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Past research has revealed that both audio and videotaped audience reactions can affect
individual perceptions of a speaker’s message in a mediated context (Duck & Baggaley, 1975;
Hovland, Janis, & Kelley, 1953; Hovland, & Weiss, 1951; Kelley & Woodruff, 1954; Landy, 1972). A
similar process may occur in the online information medium (Rafaeli & Noy, 2002). Social feedback
can aid in establishment of several types of credibility. Social feedback can help to develop reputed
credibility for an information source or message (Byerly & Brodie, 2005; Fogg & Tseng, 1999; Talja,
2002; Tseng & Fogg, 1999). Social factors and recommendations are also related to the
establishment of presumed credibility, or the credibility that we automatically assign to individuals
we trust (Byerly & Brodie, 2005; Fogg & Tseng, 1999; Tseng & Fogg, 1999). The establishment of
presumed credibility through a friend’s recommendation of a source of information influences the
use of the recommendation heuristic during the credibility assessment process. That is, an individual
becomes less likely to judge source and message features for credibility are more likely to engage in
heuristic processing of the message given the recommendation, especially if other factors
encouraging the use of heuristic message processing are in place (e.g., time factors, low motivation)
(Sillence et al., 2000).

Social consensus can serve as a strong cue for acceptance of a piece of information, and
hence acceptance of the credibility of that information (Tormala & Petty, 2004). Social consensus
has been shown to influence confidence in thoughts generated in response to a message (Brinol &
Petty, 2009; Festinger, 1950). Also, social consensus serves to reduce both uncertainty related to
individual receiver thoughts generated in response to a message and also the perceived risk
associated with accepting a particular piece of information as credible (Kim & Srivastava, 2007).
Audience feedback on information can establish a sense of social consensus for acceptance of

information (Chaiken, 1980; Hovland, & Weiss, 1951; Locher, 2002).
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Finally, the concepts of informational social influence and information cascades can help
predict why individuals might be more likely to accept information deemed credible by others.
Informational social influence is the tendency for individuals to accept as true what has been told to
them by others (Deutsch & Gerard, 1955). Informational social influence was best demonstrated in
the well-known Asch experiments where confederates gave incorrect answers to a task which asked
them to state aloud which line on a piece of paper was longest (Asch, 1951, 1955). Participants in
the experiment were likely to agree with the other confederates, even when the answer they gave was
obviously incorrect (Baron, Valdello, & Brunsman, 1996). Recent versions of this experiment have
demonstrated that incentives for accuracy (task motivation and importance of a correct answer) and
task difficulty can modity the effect of information social influence. In one experiment, when task
difficulty was low, incentives for accuracy reduced the informational social influence of inaccurate
confederates. However, when task difficulty was increased, the reverse was true with individuals
conforming more to the inaccurate confederates when there were incentives for accuracy (Baron et
al., 1996). Thus, when the outcome of the credibility assessment is important (i.e., the need for a
correct answer is high) users are more likely to go along with the crowd’s opinion of the
information’s credibility when the task is difficult (Baron et al., 1996).

In an online environment an effect similar to that found in the Asch study may occur, with
users viewing an article positively or negatively simply because the rest of the audience has
demonstrated either a positive or negative attitude toward the information. The crowd’s opinion
may either validate a user’s belief about the credibility of information if it is similar or create
cognitive dissonance if the crowd’s opinion differs. Similar to the recent versions of the Asch
experiment, the extent to which an individual is willing to accept and internalize the crowd’s opinion

is likely to be moderated by task difficulty, motivation, and incentives for accuracy.
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The idea of information cascades represents when it is optimal for users to accept the
judgment of those prior to them rather than form their own opinion (Bickhchandani, Hirshleifer, &
Welch, 1992). In terms of information appraisal, this process can be seen in the physical world in the
form of well-worn books on the library shelf. If one is searching for a credible book on a topic, they
might be more likely to accept a book that appears to have been used often over a book that is less
worn (Dieberger et al., 2000). Search engine results provide an online complement to this idea by
listing well-linked information documents that match a query at the top of a results page, thereby
automatically encoding social acceptance of that information (Brin & Page, 1999).

While source, message, and receiver characteristics on establishment of credibility of
information have been investigated rather thoroughly, audience effects are less well-studied and
audience effects on the acceptance of Internet-based information is nearly absent in the literature.
One reason for this is that the development of rapid audience feedback on Web documents was not
possible or was very difficult to implement until approximately 2004. Therefore, our understanding

of audience effects on credibility assessments and the acceptance of online information is limited.

Hypotheses

An understanding of how feedback from a virtual audience determines acceptance of
information online is crucial to our understanding of how credibility is assessed on the Web. In the
current Web environment, users are more likely than not to be given audience feedback on each
piece of information they encounter. It is not yet known, however, whether this feedback will
significantly alter the users’ process for determining the credibility of online information. This study
will investigate whether audience feedback affects assessments of credibility through the following

research questions:
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Hypothesis 1: Audience feedback will affect credibility appraisals of online information. Documents
that have positive ratings from the online community will be viewed as more credible
than documents that have either negative, mixed, or no rating from the online
COMMUNILY ([ pegaive < B mixed = P o fecdback < P posiive):

Hypothesis 2: The effect of audience opinion will be increased by the amount of social feedback given
on the web page, with a larger audience having given feedback having a larger effect on
credibility perceptions than a smaller audience (4 small audience < [ large audience)-

Hypothesis 3: In addition, treatments described in documents that have positive feedback will be more
likely to be chosen as a treatment of choice than treatments described in documents that
have negative, mixed, or no feedback (4 negative < th mixed < [ no feedback < [ positive) -

Hypothesis 4: Motivation, defined as the importance of the information topic to the individual, will
moderate the impact of audience feedback on credibility assessments. Highly motivated
participants that engage in information assessment will be less likely to use audience
feedback as a heuristic to determine information credibility than participants with lower
levels of motivation (i.e., Hypotheses 1 and 2 will not be supported for individuals under
high motivation) (Zalesny & Ford, 1990).

Hypothesis 5: In Fogg and Tseng’s (1999) model, users with low motivation towards a topic engage in
binary evaluation, with few cues being used to establish credibility and the result of that
cue evaluation causing either an acceptance or rejection of that information. Users that
are highly motivated are likely to engage in spectral evaluation of information, with many
different types of cues being integrated and used to establish overall document

credibility. Thus, participants who are highly motivated will report using more cues to
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establish document credibility than participants who are low in motivation (i iow motivation <

- high motivation) .

Hypothesis 6: Because users that are highly motivated are likely to engage in spectral evaluation of
information, the impact of audience feedback, if it is used, will be tempered by the other
cues being combined into the credibility assessment. Because audience feedback will be
viewed as less important in establishing document credibility under conditions of high
motivation, participants in the high motivation condition will be less likely to report
using audience feedback to establish document credibility than participants in the low
motivation condition ({4 high motivation < P low motivation)-

Hypothesis 7: Because users who are highly motivated will be less likely to use audience feedback to
determine credibility, participants with high motivation for information use will deviate
more from the audience’s opinion than those low in motivation for information use (4 iow

motivation < M high mon'vation)-
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CHAPTER THREE: EXPERIMENTAL PROCEDURE

The following experiments investigate the impact of social consensus provided by audience

feedback tools on assessments of information credibility.

Experiment 1

Participants

An a priori power analysis indicated that, for a statistical power level of 0.80, an alpha level
of 0.05, and a medium effect size of /= 0.25, 64 participants would be needed for Experiment 1
(Cohen, 1988, 1992). Participants were recruited online through the psychology department’s
experimental participation program. College students aged 18-23 are all members of the Millennial
generation and thus should be more likely to exhibit characteristics of online information processing
that includes Web 2.0 tools (Lenhart, Madden, & Hitlin, 2005; Metzger & Flanagin, 2008; Palfrey &
Gasser, 2008). Efforts were made to keep an approximately equal number of males and females in

the study sample. All participants were issued course credit for their participation in the study.

Materials

A health topic was selected for the web pages used during the experiment as the Web has
become a popular resource for obtaining disease and treatment information, with 61% of American
adults as of June 2009 having searched for health information online (Fox, 2006; Fox & Jones, 2009;
Hart, Henwood, & Wyatt, 2004). Past research has demonstrated that inspiring trust in health advice
given online is an important issue (Fox & Rainie, 2002; Sillence & Briggs, 2007; Sillence, Briggs,

Harris, & Fishwick, 2007b). In addition, research has demonstrated that social feedback may be
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especially impactful for information concerning health topics (Hardey, 1999; Lau & Coiera, 2008;
Sarasohn-Kahn, 2008; Wang et al., 2008). Lyme disease was chosen as the health topic for the
current study due to its relevance to a wide range of age groups and its likely degree of unfamiliarity
among potential study participants.

During the experiment, participants viewed eight web pages selected from a Google© search
on the following query: “treatments for Lyme disease.” The experiment web pages were taken from
the websites on the first three pages of the Google© search result for the query. Websites from the
first three pages of search results have been shown in prior research on online health information
seeking to form the majority of a searcher’s information set (Eysenbach & Kohler, 2002; Peterson,
Aslani, & Williams, 2003). All of the web pages selected were determined to have similar levels of
factual accuracy by a panel of general practitioners from the medical field. Ten general physicians
from hospitals in Georgia, West Virginia, and New Zealand rated each of the eight experimental
web pages on the factual accuracy of the information contained within it. Establishing the factual
accuracy of the web page’s information is crucial as past research has demonstrated that apparently
credible web pages containing health information can often be inaccurate (Kunst, Groot, Latthe,
Latthe, & Kahn, 2002). On average, the ten physicians rated the web pages used during the
experiment as being very low in factual accuracy. Table 2 gives the average factual accuracy ratings
given by the physicians for each page used in the experiment. The web page with the highest level of
factual accuracy was the Coenzyme Q10 page.

Factors known to influence credibility assessments (see Table 1) other than the experimental
variables of interest were controlled during the study by either fixing them to a particular level (e.g.,
including no external site links on any of the experimental web pages), or through measurement of

the variables of interest (e.g., perceived level of homophily of the source). Those variables that were
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not able to be either constrained or measured are ignored. The method used for controlling each of

the factors is given in Table 3.

Table 2. Mean accuracy ratings for each of the experimental web pages, issued by physicians

Web Page Mean Accuracy Score (SD)
Hyperbarics 1.77 (0.66)
Salt and Vitamin C 1.11 (0.33)
Magnesium 1.22 (0.44)
Marshall Protocol 1.33 (0.71)
Cat’s Claw/Samento 1.55 (0.73)
Miracle Mineral Supplement 1.22 (0.44)
Silver Protein 1.88 (1.69)
Coenzyme Q10 2.55 (1.81)

Receiver characteristics from Table 1 that influence credibility assessments were measured
using post-experimental questionnaires. Participants were asked to report their level of familiarity
with Lyme disease. Several personality variables that have been shown to impact credibility
assessments and likelithood of information use, including social information, were also measured.
Need for approval was measured using the Marlowe—Crowne Social Desirability Scale (Crowne and
Marlowe, 1960, 1964; Loo and Loewen, 2006). Locus of control (Duttweiler, 1984) and evaluation
apprehension (Leary, 1983) were measured using validated scales. Instruments used to measure all
variables of interest can be viewed in Appendix C.

Participants viewed three practice and eight experimental web pages. The three practice and
eight experimental web pages had social feedback present just below the article title at the top of the

page, the most common location for these types of ratings. Audience feedback was provided in the
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Table 3. Factors known to influence credibility assessments as either manipulated, controlled, randomized, or ignored in the experimental procedure

Variable Direction of Effect Magnitude of Controlled By
Effect
Source Characteristics
Author credentials/expertise Perceived expertise increases credibility High Measure perceived

expertise

Ranking of site Higher ranking increases credibility Medium Fixed level, no search
required
Domain .com decreases credibility, .gov and .org Low Fixed level, all sites have
increases credibility .com address
Affiliation Commercial decreases credibility, government | Medium Fixed level, all sites are
and non-profit increases credibility either private or
commercial sites
Experienced credibility Positive experiences increase credibility, Medium Measure prior
negative experiences decrease credibility experience with websites
Homophily Homophily increases credibility High Measure perceived
homophily
Message Characteristics
Relevance to query Relevance increases credibility Low Fixed level, no search
required
Links to external sites Credible links increase credibility Medium Fixed level, no external
page links
Writing style Plain English increases credibility Medium Measure perceived ease

of understanding
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Variable Direction of Effect Magnitude of Controlled By
Effect

Completeness and scope Completeness increases credibility Medium Measure perceived
completeness

Accuracy Accuracy increases credibility Medium Measure perceived
accuracy

Currency Currency increases credibility Medium Fixed level, all pages
dated 2009

Objectivity Objectivity increases credibility Medium Measure perceived
objectivity

Personalization Personalization increases credibility High Fixed level, all pages
targeted for a general
audience

Strength of message A strong message increases credibility Medium Measure perceived
strength of the message

Medinm Characteristics

Trust in Internet/Web Trust increases credibility High Measure Internet
experience and trust in
the Internet

Physical design of site High aesthetics increases credibility High Measure perceived
beauty of web page

Usability High usability increases credibility Medium Measure perceived
usability

Download speed High speed increases credibility Low Ignore

Paid access Paid access increases credibility Low Fixed level, use only

publicly available sites
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Variable Direction of Effect Magnitude of Controlled By
Effect
Third party awards Awards increase credibility Low Fixed level, no third
party awards visible
Recerver Characteristics
Satisficing/bounded rationality Fewer factors are used to assess credibility High Measure number of
under bounded rationality features used to assess
credibility
Time Fewer factors are used to assess credibility High Fixed level, all
under time constraints participants view each
page for 60 seconds
Importance of information/motivation | Motivation encourages more thorough High Manipulated, two levels
credibility assessments of motivation in
Experiment 2. Held
constant in Experiment
1.
Familiarity with topic Familiarity impacts thoroughness and what High Measure familiarity with
features are used to assess credibility topic
Internet experience Internet experience impacts what features are | Medium Measure prior Internet
used to assess credibility experience
Need for approval/Social desirability Increased need for approval encourages the use | Low Measure social
of social heuristics desirability
Cultural norms and values Websites that agree with cultural norms and Low Fixed level, all websites
values are viewed as more credible US-based
Locus of control External locus of control encourages the use of | Low Measure locus of control
social heuristics
Evaluation apprehension Evaluation apprehension increases the use of Low Measure evaluation

social heuristics

apprehension
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Variable Direction of Effect Magnitude of Controlled By
Effect
Availability bias Repetition increases credibility Medium Measure how often the
participant has heard of
the treatments outlined
Confirmation bias Fitting with prior knowledge increases Medium Measure whether the
credibility participant has used any
of the treatments
outlined
Corroboration High level of agreement between sources Medium Fixed level, all websites
increases credibility concern different
treatments
Thoughts about the message Positive thoughts about the message increase Medium Measure participant
credibility thoughts about the
message and their
confidence in those
thoughts
Audience Characteristics
Perceived audience opinion Positive opinions increase credibility Medium Manipulated in
Experiments 1 and 2
Social consensus/validation Increased social consensus increases credibility | Medium Manipulated in
Experiments 1 and 2
Information cascade/informational Informational social influence increases Medium Ignored
social influence credibility
Presumed credibility Trust in the recommender increases credibility | Medium Fixed level, no
recommendations
Reputed credibility Recommendations increase credibility Medium Fixed level, no

recommendations
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form of a “thumbs-up, thumbs-down” rating, with a thumbs down indicating a generally
negative reaction and a thumbs up indicating a generally positive reaction. Numbers were
present alongside the rating icons indicating how many audience members responded either
positively or negatively. In the positive audience reaction condition, 90% of audience
members were shown to have indicated a positive reaction and the remaining 10% were
shown to have given a negative reaction. In the negative audience reaction condition, 90% of
audience members were shown to have indicated a negative reaction and the remaining 10%
were shown to have given a positive reaction. In the mixed audience reaction condition,
49.5% of the audience was shown to have indicated a positive reaction and 50.5% of the
audience was shown to have given a negative reaction. Examples of positive and negative
audience reaction icons are given in Figure 4. All the audience reaction icons used during the

experiment can be viewed in Appendix D.

Figure 4. Sample positive and negative audience reaction icons

In the experiment, two of the web pages had a negative audience reaction rating, two
of the web pages had a positive audience reaction rating, two of the web pages had a mixed
audience reaction rating, and two of the web pages had no audience feedback. In the no
teedback condition, the “thumbs-up” and “thumbs-down” icons were presented as grayed
out, with the value “0” alongside each icon to indicate that no audience members had yet

provided feedback on the article.
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The amount of audience feedback was present in two levels: high (20,000 audience
members responding) and low (2,000 audience members responding). In the high audience
feedback condition a larger number of audience members provided a rating for the web page
than in the low audience feedback condition. The proportions indicating positive, mixed, or
negative audience reaction were kept the same for both the high and low amount of
feedback conditions. Three of the experimental web pages had a low amount of audience
feedback and three of the experimental web pages had a high amount of audience feedback.
Table 4 shows the combinations of audience size and type of feedback that was given to
each participant across the experimental web pages. The type and amount of feedback
present on each page was randomly assigned for each participant to avoid confounding

audience response with web page content.

Table 4. Types and amounts of andience feedback given during the experiment

Audience Audience Response Type
Total
Size None Negative Mixed Positive

Low

1 1 1 1 4
(2,000)
High

1 1 1 1 4
(20,000)
Procedure

Participants first completed a consent form and a demographics questionnaire. They
then read instructions for the experiment (see Appendix D). These instructions indicated

that they would be viewing three practice and eight experimental web pages during the
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experiment. They were instructed that they would view each page for 60 seconds and would
then be asked to respond to two questionnaires concerning the web page they had just
viewed. Participants clicked a button at the bottom of the page to indicate they understood
the experiment directions before beginning.

Participants first viewed three practice pages to familiarize themselves with the
experimental procedure. The three practice pages concerned treatments for chronic fatigue
syndrome. All three of the practice web pages contained audience feedback on them. One
contained a high level of negative feedback, a second contained a low level of positive
feedback, and the third contained no feedback. The type and amount of audience feedback
presented on the practice web pages was randomized for each participant to avoid
confounding audience feedback with web page content. The order in which the three
practice web pages were presented to participants was controlled using a Latin Square
design. Participants were randomly assigned to one of the presentation orders. All
participants viewed each of the practice web pages for 60 seconds (Jansen & Spink, 2003).
After 60 seconds, the web page automatically advanced to the first of the two questionnaires
to be answered following web page presentation.

Participants answered two questionnaires concerning the web page following the
viewing of each practice web page. The first questionnaire asked participants to provide a
credibility rating for the web page they just viewed using the prompt, “How credible
(believable) is the information on the web page you just viewed?” Participants responded to
the prompt using an online form with a six point Likert-type scale anchored by “highly
credible” and “not at all credible” (Clason & Dormody, 1994). Past research has

demonstrated that an individual’s perceptions of the credibility of a piece of information can
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be assessed through a direct question (Walthen & Burkell, 2002). Participants clicked a
button at the bottom of the questionnaire to be taken to the second questionnaire.

The second questionnaire, the Article Opinion Questionnaire, asked participants to
rate each web page on the variables being controlled for by being measured (see Table 3).
Each variable was measured using an online form asking participants to rate their degree of
agreement with the variable being measured. For example, for web page aesthetics
participants were asked, “How aesthetically pleasing was the web page you just viewedr”
Participants then responded using a six-point Likert-type scale anchored by “highly
aesthetic” and “not at all aesthetic” (Clason & Dormody, 1994). Similar questions were
developed for each of the other control variables (see Appendix C). The last nine questions
of the Article Opinion Questionnaire evaluated the motivation of the participant in terms of
the effort spent on evaluating the information (Dutta-Bergman, 2004).

Participants were then given a short descriptive scenario (Appendix D, High
Motivation Condition Instructions) and asked to imagine that they have been recently
diagnosed with Lyme disease. They were told they would have to make a decision
concerning the treatment they will receive to reduce symptoms of their disease from the
information that is presented to them on the web pages they were to view. All participants
viewed each of the eight experimental web pages for 60 seconds. They then answered the
same two questionnaires following each web page’s presentation as in the practice. This
sequence continued until participants had viewed all eight of the experimental web pages.
The order in which the eight web pages were presented to participants was controlled using
a Latin Square design, in which there were eight potential sequences. Participants were

randomly assigned to one of the eight presentation orders.
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Following the eight web page presentations, participants were asked to make a
decision as to which treatment they chose and recorded this decision using an online form
that listed the eight treatments discussed on the experimental web pages (see Appendix C).
They then completed a post-experiment questionnaire asking them to rate their familiarity
with Lyme disease, the treatments discussed on the experimental web pages, and their
familiarity with the web sites used during the experiment. They were also asked to rate their
level of trust in the Web, list the features they used to assess each web page’s credibility
(from Table 1), and how important each of those features were in their overall credibility
rating. Finally, participants completed three questionnaires measuring the personality trait
variables being controlled for: social desirability, locus of control, and evaluation

apprehension. Participants were then debriefed on the purpose of the experiment.

Experiment 2
The following experiment investigates the moderating effect of motivation on
agreement with social consensus provided by audience feedback tools during judgments of

information credibility.

Participants

An a priori power analysis indicated that, for a statistical power level of 0.80, an
alpha level of 0.05, and a medium effect size of /=0.25, 64 participants would be needed for
Experiment 2 (Cohen, 1988, 1992). College students were recruited online through the
psychology department’s experimental participation program. College students aged 18-23
are all members of the Millennial generation and thus should be more likely to exhibit
characteristics of online information processing that includes Web 2.0 tools (Lenhart et al.,

2005; Metzger & Flanagin, 2008; Palfrey & Gasser, 2008). All college student participants
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were given course credit for their participation in the study. Efforts were made to keep a
close to equal number of males and females in the study sample.

Members of the medical profession (medical doctors and nurses) were recruited
through contacts at hospitals in South Carolina, Georgia, West Virginia, and New Zealand.
Only the college student sample was used to meet power analysis sample size requirements.
The medical professional sample was analyzed separately from the college student sample.

Physician participants were not compensated for their participation in the study.

Materials

Participants used the same three practice and eight experimental web pages used in
Experiment 1. The audience feedback icons and questionnaires used in Experiment 1 were

also used in Experiment 2.

Procedure

Participants first completed a consent form and a demographics questionnaire. They
then read instructions for the experiment. These instructions indicated that they would be
viewing three practice and eight experimental web pages during the experiment. They were
instructed that they would view each page for 60 seconds and would then be asked to
respond to two questionnaires concerning the web page they had just viewed. Participants
clicked a button at the bottom of the page to indicate they understood the experiment
directions before beginning.

Participants first viewed three practice pages to familiarize themselves with the
experimental procedure. The three practice pages concerned treatments for chronic fatigue
syndrome. All three of the practice web pages contained audience feedback on them. One

contained a high level of negative feedback, a second contained a low level of positive

48



feedback, and the third contained no feedback. The type and amount of audience feedback
presented on the practice web pages was randomized for each participant to avoid
confounding audience feedback with web page content. The order in which the three
practice web pages were presented to participants was controlled using a Latin Square
design. Participants were randomly assigned to one of the presentation orders. All
participants viewed each of the practice web pages for 60 seconds (Jansen & Spink, 2003).
After 60 seconds, the web page automatically advanced to the first of the two questionnaires
to be answered following web page presentation.

Participants answered two questionnaires concerning the web page following the
viewing of each practice web page. The first questionnaire asked participants to provide a
credibility rating for the web page they just viewed using the prompt, “How credible
(believable) is the information on the web page you just viewed?” Participants responded to
the prompt using an online form with a six-point Likert-type scale anchored by “highly
credible” and “not at all credible” (Clason & Dormody, 1994). Past research has
demonstrated that an individual’s perceptions of the credibility of a piece of information can
be assessed through a direct question (Walthen & Burkell, 2002). Participants clicked a
button at the bottom of the questionnaire to be taken to the second questionnaire.

The second questionnaire, the Article Opinion Questionnaire, asked participants to
rate each web page on the variables being controlled for by being measured (see Table 3).
Each variable was measured using an online form asking participants to rate their degree of
agreement with the variable being measured. For example, for web page aesthetics
participants were asked “How aesthetically pleasing was the web page you just viewed?”
Participants then responded using a six point Likert-type scale anchored by “highly

aesthetic” and “not at all aesthetic” (Clason & Dormody, 1994). Similar questions were
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developed for each of the other control variables (see Appendix C). The last nine questions
of the Article Opinion Questionnaire evaluated the motivation of the participant in terms of
the effort spent on evaluating the information (Dutta-Bergman, 2004).

Participants were then given either a short descriptive scenario (Appendix D, High
Motivation Condition Instructions) asking them to imagine that they have been recently
diagnosed with Lyme disease, or asked to simply browse through the information that will
be presented (Appendix D, Low Motivation Condition Instructions). Participants in the high
motivation condition were told they would have to make a decision concerning the
treatment they will receive to reduce symptoms of their disease from the information that is
presented to them on the web pages they were to view. The two motivation conditions
represent either goal-directed information use (high motivation) or experiential information
use (low motivation). These two conditions for information use have been used in past
research studies to manipulate participant motivation (Dutta-Bergman, 2004). Participants
were randomly assigned to either the low or high motivation conditions.

All participants viewed each of the eight experimental web pages for 60 seconds.
They then answered the same two questionnaires as in the practice web pages. This sequence
continued until participants had viewed all eight of the experimental web pages. The order in
which the eight web pages were presented to participants was controlled using a Latin
Square design, in which there were eight potential sequences. Participants were randomly
assigned to one of the eight presentation orders.

Following the eight web page presentations, participants in both the high and low
motivation groups were asked to make a decision as to which treatment they would choose
for Lyme disease and recorded this decision using an online form that listed the eight

treatments discussed on the experiment web pages. They then completed a post-experiment
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questionnaire asking them to rate their familiarity with Lyme disease, the treatments
discussed on the experimental web pages, and the websites used during the experiment.
They were also asked to rate their level of trust in the Web and list the features from Table 1
that they used to assess each web page’s credibility, as well as how important each of those
features were in their overall credibility rating. Finally, participants completed three
questionnaires measuring the personality trait variables being controlled for: social
desirability, locus of control, and evaluation apprehension. Participants were then debriefed

on the purpose of the experiment.
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CHAPTER FOUR: RESULTS

The study was completed in three phases. In Phase 1, a pilot study was conducted to
examine the characteristics of the experimental web pages and materials, check the
experimental procedure and manipulations, and provide for a preliminary examination of the
experimental hypotheses. In Phase 2, data was collected for tests of Hypotheses 1, 2, and 3.

Phase 3 collected data to examine Hypotheses 4, 5, 6, and 7.

Pilot Study

Participants

Seventy participants completed the study. There were a total of 50 participants with a
complete data set which were then used in the final analysis. The incomplete data sets are
presumed to be due to technical glitches, not attrition, since some participants reported
difficulties with pages not advancing automatically after the minute-long display and
difficulties submitting the online forms on the experimental website. Other participants
reported that their Web browser was not compatible with or would not display the
experimental website. Many of the incomplete data sets were begun, but not completed. It is
presumed that such incomplete data sets were due to either the technical issues described or
to individual skill differences in ability to use the experiment web site.

Participants who had difficulties displaying the experimental website were given
instructions on common solutions to these problems in an email (e.g., turning off pop-up
blockers, using either the Firefox or Internet Explorer browser, or resetting their modem).
Some participants reported that they were able to complete the experiment after applying

these solutions while other participants were still unable to complete the experiment. All
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participants were given course credit for completing the experiment, regardless of whether
they were able to complete the study or not.

The mean age of participants was 20 years (§D = 3.98), with a minimum of 18 and a
maximum of 42. There were 24 females and 26 males in the study sample. The mean
Internet experience level reported by participants was 6.02 (§D = 1.25) on a scale of 1 to 7,
indicating that most participants believed that they had a high level of Internet experience.
The mean self-reported level of trust in the Web was 4.08 (§D=1.06) on a scale of 1 to 7,
indicating that participants had, on average, a medium to medium-high level of trust in the
Web. Participants reported an average of 10.5 (§D = 2.51) years of Web experience and an
average of four hours of Web use per day (§D = 3.02). Taking the mean age of participants
into account, the study sample appears to be mainly composed of members of the Millenial
generation who began using the Internet around the age of 10.

The mean self-reported level of familiarity with Lyme disease was 2.47 (§D = 1.14)
on a scale of 1 to 7, indicating that most participants believed themselves to be very
unfamiliar with the disease. Fifteen participants reported that they were born or had lived in
the northeast United States, an area of high activity for Lyme disease. These participants
reported, on average, a low level of familiarity with Lyme disease (M = 2.87, §D = 1.30).
Their self-reported familiarity level with Lyme disease did not differ significantly from those
not born in the northeast United States, #48) = -1.523, p = .134. Three participants reported
that they were born or had lived in either Wisconsin or Minnesota, another area of high
activity for Lyme disease. These participants reported, on average, a medium level of
familiarity of Lyme disease (M = 3.00, SD = 1.00). Participants who were born or who had
lived in either Wisconsin or Minnesota did not differ significantly from those not born in

Wisconsin or Minnesota on familiarity with Lyme disease, A(48) = -0.788, p = .435.
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Tests of Hypotheses

The pilot test data provided for a preliminary examination of the experimental
hypotheses. All hypotheses were tested with alpha at .05. Bonferroni corrections were
applied to all post-hoc pairwise tests. To examine Hypothesis 1, a 2 (Amount) X 4 (Type)
within-subjects ANOVA was conducted on web page credibility ratings. The four levels of
Type in the analysis include the web pages that had no feedback present on them. The two
pages with no feedback were arbitrarily assigned to high and low Amount conditions.

Hypothesis 1, that pages with positive feedback would receive higher average
credibility ratings than pages with no, mixed, or negative feedback, was not supported as
there was not a significant main effect for type of audience feedback, F(3, 150) = 1.45, p =
.232. Participants gave a page with negative feedback an average credibility rating of 3.76 (§D
= 1.14), a page with no feedback an average credibility rating of 3.91 (§D = 1.43), a page
with mixed feedback an average credibility rating of 4.00 (§D = 1.28), and a page with
positive feedback an average credibility rating of 4.18 (§D = 1.35). Figure 5 shows the
average credibility rating for each of the four types of audience feedback. The sample size
for the pilot test was smaller than the 64 participant sample size recommended in the a priori
power analysis. The observed power for the test was 0.38, suggesting that a larger sample
would be needed to observe significant mean differences in credibility ratings by type of
feedback. This shortcoming was addressed in Phases 2 and 3 by recruiting a larger sample of
participants.

A 2 (Amount) x 3 (Type) ANOVA was conducted to examine Hypothesis 2, that a
larger crowd having given feedback would strengthen the effect of type of feedback on
credibility ratings. Hypothesis 2 was not supported as there was no interaction between type

and amount of feedback, F(2, 100) = 1.43, p = .244. The observed power for this test was
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0.30. Figure 6 shows the average credibility rating obtained with different types of audience

feedback and different audience sizes.
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Figure 5. Average credibility rating by type of feedback in the pilot study

Hypothesis 3, that participants would be more likely to select treatments with
positive audience feedback on them, was also not supported. Participants were not more
likely to choose a treatment whose web page had positive feedback on it than treatments
with either no, mixed, or negative feedback, '3, N = 51) = 4.29, p = .231. Twenty percent
of participants chose treatments whose pages had no audience feedback on them, 24% chose
treatments whose pages had negative audience feedback on them, 20% chose treatments
whose pages had mixed audience feedback on them, and 37% chose treatments whose pages

had positive audience feedback on them.
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Figure 6. Average credibility rating by type of feedback and size of audience in the pilot study

A 2(Amount) x 3(Type) x 2(Motivation level) Mixed Between-Within ANOVA was
used to examine Hypothesis 4, that a high level of motivation would lessen the impact of
audience feedback on credibility ratings. The hypothesis was not supported as there was no
interaction between type of audience feedback and motivation level, F(2, 96) = 1.49, p=.168.
Observed power for this test was .311. There was also not an interaction between the size of
the audience giving feedback and motivation level, F(1, 48) = 1.28, p= .263. Observed power
for this test was .064. Finally, there was not a three way interaction between type and amount
of feedback by motivation level, F(2, 96) = 0.290, p=.749. The observed power for this test
was .095. Figure 7 gives the average credibility ratings obtained under the different types of

feedback by motivation level.
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Figure 7. Average credibility rating by type of feedback and motivation level in the pilot study

Hypothesis 5, that participants high in motivation would use more items to assess
credibility than participants low in motivation, was not supported, A48) = -.165, p = .869.
Members of the high motivation group reported using an average of seven items to assess
the credibility of the web pages viewed in the experiment (§D = 3.33) while members of the
low motivation group also reported using seven items on average (5D = 3.51). It was
believed that participants in the high motivation condition would investigate more elements
of the web page when determining credibility because of the increased importance of making
a good decision from the information at hand. However, in the pilot study the reported
number of elements used by the high motivation condition and the low motivation

condition were essentially identical.
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Hypothesis 6, that members of the low motivation group would be less likely to
report using audience feedback to assess credibility than members of the high motivation
group, was not supported. Members of the low motivation group were not more likely than
members of the high motivation group to report using either audience feedback, y*(1, N =
50) = .397, p = .754, or the number of audience members responding in the feedback, ¥*(1,
N = 50) = .857, p = .538, when assessing the credibility of the websites in the experiment.
Twenty-four percent of participants in the low motivation group reported using audience
feedback while 32% of participants in the high motivation group reported using audience
feedback when making determinations about credibility during the experiment. Twenty-four
percent of participants in the low motivation group reported using the size of the audience
when determining credibility while 36% of participants in the high motivation group
reported doing so.

In order to examine Hypothesis 7, it was necessary to compute a score representative
of participant agreement with the audience feedback presented on the web pages they
viewed during the experiment. Agreement with audience opinion was calculated by deriving
a deviation score for each of the audience feedback conditions participants viewed. An
audience deviation score was not calculated for the no feedback condition. The audience’s
opinion was calculated by multiplying the number of audience members giving a negative
opinion by 1 and multiplying the number of audience members giving a positive opinion by
7. These two numbers were then added and divided by the total size of the audience to
generate an overall audience opinion. Audience opinion in the negative feedback condition
was 1.0, audience opinion in the mixed feedback condition was 4, and audience opinion in

the positive feedback condition was 6.4.
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The audience’s opinion was then subtracted from each participant’s credibility score
to provide an indication of deviation from the audience’s opinion. Participants with a
negative deviation score on a page disagreed with the audience’s opinion presented on that
page in the negative direction (i.e., gave a lower credibility rating than the audience) while
participants with a positive deviation score on a page disagreed with the audience’s opinion
in the positive direction (i.e., gave a higher credibility rating than the audience). Participant
scores close to zero indicate overall agreement with the audience’s opinion.

An average deviation score was calculated for each participant by averaging their six
audience deviation scores. The absolute value of negative deviation scores was taken prior to
averaging (Tabachnick & Fidell, 2001). These average deviation scores were then used in a
test of Hypothesis 7, that participants high in motivation would deviate more from the
audience’s opinion than participants low in motivation. The hypothesis was not supported as
an independent-samples t-test revealed that there was no significant difference between
average audience deviation scores for the high and low motivation groups, #48) = 1.43, p =
.159. Participants in the low motivation condition deviated 2.09 (§D = 0.61) points from the
audience’s opinion on average while participants in the high motivation condition deviated

1.89 (§D = 0.37) points from the audience’s opinion on average.

Motivation Manipulation Check

Since tests of Hypothesis 4, 5, 6, and 7 requires that participants be in a state of
either high or low motivation, a motivation manipulation check was conducted based on
participant responses to a question on the post-experiment questionnaire targeting their
motivation level. This question asked participants to “Rate your level of motivation when

reading the information you encountered during the experiment.” The manipulation check
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suggested that the high and low motivation groups did not differ significantly on self-
reported level of motivation when reading the websites, 48) = -.334, p = .740.

The results of the manipulation check suggest that the motivation conditions were
either ineffective in inducing either a low or high state of motivation, or were not sensitive
enough to pick up on the true level of motivation the participant experienced during the
experiment. Participants may have also misunderstood the context of the motivation
question on the post-experimental questionnaire. They may have mistakenly thought the
motivation question was referring to their typical Internet behavior, not of their behavior
during the experiment.

Corrections to these issues were implemented in Experiments 1 and 2 by (1)
adopting a standardized measure of online motivation (Dutta-Bergman, 2004), (2) taking
participant motivation level at multiple points during the experimental procedure following
the presentation of each web page, and (3) re-wording the high motivation page to contain
stronger and more emphasized language and context-relevant pictures. The high and low
motivation conditions used in Experiments 1 and 2 can be viewed in Appendix D. The new
motivation measure was given at multiple points in the study, following each web page
viewing, and consisted of the final nine questions on the Article Opinion Questionnaire
(Appendix C). In addition, the scale for all questionnaires and instruments used in the study
was changed from a 1 to 7 scale to a Likert-type scale ranging from 1 to 6 in order to obtain

more differentiation in participant response scores.

Page Credibility Ratings and Treatments Chosen

The pilot study also allowed for an examination of the characteristics of the web

pages selected to be used in the experiments. In particular, the web pages were examined for
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potential differences on those factors that have been shown in prior research to impact
perceived credibility (Table 1). The pages used in the experiment appear to differ in
characteristics believed to impact credibility ratings (see Table 5). Of the eight web pages
tested during the pilot study, the Antibiotics page received the highest average credibility
rating, the Coenzyme Q10 page received the second highest average credibility rating, and
the Hyperbarics page received the third highest average credibility rating. Although the
experimental web pages appear to differ in characteristics that can impact perceived
credibility, audience feedback types and amounts used in the study were assigned randomly
to these web pages. Therefore, it is assumed that differences in these characteristics will not
overly impact tests of the experimental hypotheses (Miller & Chapman, 2001).

Table 6 gives the mean credibility rating for each of the experimental web pages, as
well as the percentage and number of participants selecting the treatment described on the
web page. Participant selection of treatments for Lyme disease aligned closely with the
average credibility ratings for each of the experimental web pages. Fifty-eight percent of
participants selected antibiotics as their chosen treatment while 20% of participants selected
coenzyme Q10 as their method of treatment. There was a three-way tie for third most-
selected treatment, with 5.9% of participants selecting either salt and vitamin c, hyperbaric
therapy, or magnesium.

One reason why the Antibiotics page may have received both the highest average
credibility rating and was the most frequently selected treatment choice is the likelihood of
participant familiarity with the treatment. Twenty-eight participants reported familiarity with
antibiotics as a treatment. In order to ensure the results of Experiments 1 and 2 were due to

factors besides participant familiarity with the treatments described in the experimental web
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pages, the Antibiotics page was replaced with a web page describing another treatment for

Lyme disease, cat’s claw herbal supplement, during data collection for Experiments 1 and 2.

Page Elements Used When Determining Credibility

Participants reported which elements they used when assessing the credibility of the
experimental web pages using a form on the post-experiment questionnaire. This form
contained the items in Table 3 that have been shown in prior studies to influence
perceptions of credibility. While the items in this table are certainly do not include all
possible factors, for the purposes of this study it was important to capture only those
variables that have been shown to have high to medium influence on perceptions of
credibility in past research.

Participants most frequently reported using author and message characteristics, as
well as elements related to the web page’s background or affiliation. For example, 72% of
participants reported using the web page author’s credentials as part of their criteria for
determining credibility, 66% reported using the completeness of the web page’s content,
56% reported using the domain of the web page, and 56% of participants reported using the

web page’s affiliation.

Experiment 1

Participants

183 participants completed the study. Of these, there were a total of 132 participants
with a complete data set. The incomplete data sets were presumed to be predominately due

to technical glitches, rather than attrition, since many of the incomplete data sets were
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Table 5. Means for each attribute of the experimental web pages as measured in the pilot study

Hyperbarics Salt and Magnesium Marshall Antibiotics MMS Silver Coenzyme
Vitamin C Protocol Protein Q10

Accurate 4.58 (1.33) 3.31 (1.35) 4.04 (1.75) 3.94 (1.68) 4.74 (1.52) 3.53 (1.84) 2.87 (1.41) 4.77 (1.51)
Unbiased 4.33 (1.406) 3.50 (1.33) 3.72 (1.49) 3.70 (1.70) 4.70 (1.62) 3.19 (2.02) 2.52 (1.40) 4.30 (1.68)
Complete 4.46 (1.62) 3.37 (1.41) 3.87 (1.78) 3.65 (1.80) 4.36 (1.72) 3.47 (1.82) 2.54 (1.61) 5.17 (1.61)
Commercial 3.96 (1.62) 3.29 (1.506) 3.61 (1.77) 4.39 (1.76) 3.87 (1.68) 5.70 (1.50) 5.17 (1.92) 4.42 (1.65)
Current 4.54 (1.52) 3.83 (1.40) 4.09 (1.47) 4.50 (1.51) 4.94 (1.37) 4.40 (1.65) 3.52 (1.52) 5.17 (1.38)
Personalized 3.92 (1.55) 3.88 (1.67) 3.33 (1.53) 4.13 (1.83) 3.96 (1.40) 3.98 (1.79) 3.33 (1.73) 4.28 (1.49)
Aesthetically 4.00 (1.52) 3.38 (1.59) 3.15 (1.63) 3.85 (1.85) 4.49 (1.57) 3.74 (1.60) 3.60 (1.63) 4.17 (1.57)
Pleasing

Easy to Use 4.90 (1.25) 4.37 (1.49) 4.31 (1.69) 4.52 (1.60) 5.28 (1.36) 4.45 (1.78) 4.67 (1.50) 4.64 (1.41)
Author 4.67 (1.59) 3.42 (1.41) 4.13 (1.71) 4.06 (1.75) 4.79 (1.57) 3.75 (1.75) 2.96 (1.68) 5.09 (1.45)
Knowledgeable

Favorable 4.12 (1.58) 3.27 (1.45) 3.54 (1.81) 3.57 (1.79) 4.68 (1.61) 3.11 (1.706) 2.54 (1.32) 4.25 (1.68)
Reaction

Slow to Load 2.35 (1.77) 1.96 (1.29) 1.98 (1.40) 2.07 (1.41) 2.09 (1.47) 1.89 (1.25) 2.06 (1.51) 2.04 (1.55)
Used Evidence | 4.33 (1.43) 3.46 (1.60) 3.61 (1.69) 3.67 (1.55) 3.70 (1.70) 3.45 (1.75) 2.38 (1.48) 4.70 (1.51)
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Hyperbarics Salt and Magnesium Marshall Antibiotics MMS Silver Coenzyme
Vitamin C Protocol Protein Q10

Easy to 4.60 (1.49) 4.42 (1.63) 3.83 (1.82) 4.20 (1.064) 5.28 (1.59) 4.49 (1.81) 4.90 (1.70) 4.30 (1.85)
Understand
Author thinks 3.40 (1.51) 292 (1.34) 2.91 (1.41) 3.09 (1.53) 3.74 (1.55) 2.87 (1.59) 2.63 (1.40) 3.64 (1.82)
Like me
Strong or weak | 4.27 (1.44) 3.40 (1.33) 3.93 (1.76) 3.81 (1.64) 4.51 (1.70) 3.47 (1.82) 2.60 (1.68) 4.60 (1.54)
argument
Average 4.46 3.56 3.98 3.93 4.79 3.28 2.87 4.75
Credibility
Rating

Note. The standard deviation for each variable is in parentheses. Bold items in each row indicate which page received the highest score in

each category
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Table 6. Web page credibility ratings and treatments chosen in the pilot study

Web Page Mean Credibility | Percent of Number of
(Treatment) Rating (SD) participants participants
selecting selecting

Antibiotics 4.79 (1.34) 58.8 30
Coenzyme Q10 4.75 (1.51) 19.6 10
Hyperbarics 4.46 (1.41) 5.9 3
Magnesium 3.98 (1.60) 59 3
Salt and Vitamin C 3.56 (1.47) 5.9 3
Marshall Protocol 3.93 (1.76) 1 2
Miracle Mineral

3.28 (1.68) 1 2
Supplement
Silver Protein 2.87 (1.52) 0 0

started, but not completed due to technical issues or personal ability as outlined in the pilot
study.

The mean age of participants was 21 years (§D = 5.90), with a minimum of 18 and a
maximum of 51. The sample was approximately equal in terms of gender with 65 females
and 67 males in the study sample. Participants’ average Internet experience level was 4.97
(§D = 1.00) on a scale of 1 to 6, indicating that most participants believed themselves to
have a medium to medium-high level of Internet experience. The average self-reported level
of trust in the Web was 3.60 (§D=1.04) on a scale of 1 to 6, indicating that participants had,
on average, a medium level of trust in the Web. Participants had an average of 10.7 years of
Web experience (5D = 3.43) and reported using the Web about five hours per day on

average (5§D = 3.02). Taking the mean age of participants into account, the group appears to
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be mainly composed of members of the Millenial generation who began using the Internet
around the age of 11.

Participant average reported level of familiarity with Lyme disease was 2.25 (§D =
1.20) on a scale of 1 to 6, indicating that most participants believed themselves to be very
unfamiliar with the disease. Thirty-four participants reported that they were born or had
lived in the northeastern United States, an area of high activity for Lyme disease. These
participants did not significantly differ from those not born in the northeastern United States
on self-reported familiarity with Lyme disease, A130) = -0.247, p = .8006. Participants not
born in the northeast reported an average level of familiarity with Lyme disease of 2.23 (§D
= 1.17) while participants born in the northeast reported an average level of familiarity with
Lyme disease of 2.29 (§D = 1.31). Four participants reported that they were born or had
lived in either Wisconsin or Minnesota, another area of high activity for Lyme disease. These
participants did not significantly differ from those not born in Wisconsin or Minnesota on
self-reported familiarity with Lyme disease, #130) = -0.419, p = .676. Participants not born
in Wisconsin or Minnesota reported an average level of familiarity with Lyme disease of 2.24
(§D = 1.20) while participants born in Minnesota or Wisconsin reported an average level of
familiarity with Lyme disease of 2.50 (§D = 1.29).

Twenty-nine percent of participants indicated that they had participated in some type
of information fluency training. Of those participants who indicated they had participated in
information fluency training, 27% had participated within the last six months and 20% had
participated in the training more than six months ago. Those participants who had
participated in information fluency training did not report significantly less trust in the Web
than those participants who had not completed information fluency training, #130) = -0.965,

p=.337. Participants who had completed some type of information fluency training reported
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an average level of trust in the Web of 3.74 (§D = 1.00), while participants who had not
completed some type of information fluency training reported an average level of trust in the
Web of 3.54 (§D = 1.00).

The post-experiment questionnaire provided an opportunity to obtain data related to
participant prior knowledge of the treatments described in the web pages used in the
experiment as well as the websites the pages were taken from. Ninety-one percent of
participants indicated they had never heard of the treatments described in the web pages
they viewed during the experiment, while 9% indicated they had heard of at least one
treatment described in the web pages presented during the experiment. Of those who had
heard of at least one treatment, the most common were silver protein, coenzyme Q10, and
magnesium (tie with four participants reporting knowledge of each of the treatments).

Eighty-six percent of participants reported that they had considered using at least
one of the treatments described in the web pages they viewed during the experiment. Of
those who reported they had considered using a treatment described in the web pages, salt
and vitamin C was the most common with nine participants indicating they had considered
using the treatment. Participant familiarity with and self-reported consideration of use of the
treatments described on the experimental web pages may be inflated due to misconceptions
about the treatments on the part of the participants. For example, participants may have
heard of vitamin C or magnesium as a health supplement prior to the experiment and
indicated they were familiar with it, even though they were not familiar with the protocol for
its use as a medical treatment for Lyme disease as described in the experiment web pages.

Only three participants reported that they had previously visited any of the websites
used to obtain the web pages presented during the experiment. One participant reported

they had visited healthynewage.com (Cat’s Claw/Samento), two participants reported they
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had visited vrp.com (Silver Protein), and one participant reported they had visited

BioMed.com (Miracle Mineral Supplement).

Tests of Hypotheses

The data showed no evidence of kurtosis, skewness, or outliers, therefore no
transformations were necessary. All analyses were conducted with alpha set to .05 unless
otherwise indicated. Bonferroni corrections were applied to all post-hoc pairwise
comparisons. Table 7 provides the means, standard deviations, and correlations among the
variables explored in tests of Hypothesis 1, 2, and 3.

A 2 (Amount) X 4 (Type) Within-Subjects ANOVA was performed on the data set.
Hypothesis 1, that type of audience feedback would impact credibility ratings, was
supported, F(3, 378) = 7.33, p < .0001. Participants gave a page with negative feedback an
average credibility score of 3.12 (§D = 1.17), a page with no feedback 3.15 (§D = 1.22), a
page with mixed feedback 3.50 (§D = 1.18), and a page with positive feedback a 3.59 (§D =
1.13). The observed power for this test was 0.97. Partial 1 *was .055, indicating that type of
feedback, while significant, provided a small effect on overall credibility ratings. Post-hoc
tests indicated that there were significant differences in credibility ratings between negative
and mixed audience feedback (p=.015, 4 = 0.32) and negative and positive audience feedback
(p<.0001, 4 = 0.41). Figure 8 shows the mean credibility rating obtained for each type of
audience feedback.

A 2 (Amount) x 3 (Type) Within-Subjects ANOVA was conducted to examine
Hypothesis 2, which states that the influence of audience feedback would increase as the size
of the audience responding increased. Hypothesis 2 was not supported as there was no

interaction between type and amount of feedback, F(2, 256) = .158, p = .854. The observed
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Table 7. Table of means, standard deviations, and correlations among the study variables in Experiment 1

Negative Mixed No Positive High Low
A - Feedback Feedback Feedback Feedback Audience Size | Audience Size
Credibility Credibility Credibility Credibility Credibility Credibility
Score Score Score Score Score Score
Negative Feedback
3.12 1.17 - .343%K 24 5% 350 694 L6271
Credibility Score
Mixed Feedback
3.50 1.18 - 348%* .398%* 657 .694%*
Credibility Score
No Feedback
3.15 1.22 - 345%* .389%* 331
Credibility Score
Positive Feedback
3.59 1.13 - .659%* .682%*
Credibility Score
High Audience Size
3.29 .96 - 560%*
Credibility Score
Low Audience Size
3.36 .90 -

Credibility Score

¥ - significant at the .01 level
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Figure 8. Average credibility rating by type of feedback in Experiment 1

power for this test was 0.07. Figure 9 shows the average credibility rating for each of the
combinations of type and amount of audience feedback.

Hypothesis 3, that treatments with positive audience feedback on them would be
more likely to be selected as a treatment choice, was not supported. Participants were not
more likely to choose a treatment with positive feedback on the web page describing it than
treatments with either no, mixed, or negative feedback on the page describing it, y*(3, N =
132) = 2.24, p = .524. Twenty-three percent of participants chose treatments whose pages
had no audience feedback on them, 25% of participants chose treatments whose pages had
negative audience feedback on them, 22% of participants chose treatments whose pages had
mixed audience feedback on them, and 30% of participants chose treatments whose pages

had positive audience feedback on them.
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Figure 9. Average credibility rating by type of feedback and size of audience in Experiment 1

Page Credibility Ratings and Treatments Chosen

The Cat’s Claw/Samento page received the highest average credibility rating (M =
3.90, D = 1.32), the Coenzyme Q10 page received the second highest average credibility
rating (M = 3.89, §D = 1.43), and the Hyperbarics page received the third highest average
credibility rating (M = 3.77, §D = 1.35). Overall, credibility scores did not provide as much
impact on choice of treatment in Experiment 1 as it did in the pilot study. The highest
percentage of participants, 16.7%, chose coenzyme Q10 as a treatment even though it
received the second highest credibility rating. Likewise, a large number of participants chose
treatments that were lower in average credibility rating. For example, 22% of participants
selected magnesium as their method of treatment and 22% of participants selected salt and
vitamin C as their method of treatment. This may have been due to a familiarity effect since

some participants reported familiarity with these treatments, although it is not known
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whether they were familiar with the exact protocol described in the web pages. On the other

hand, some treatments were not selected often by participants despite their pages receiving a

high credibility rating. For example, the Cat’s Claw/Samento page received the highest

credibility rating in the study, yet was only selected as a method of treatment by seven

participants. Table 8 lists the mean credibility rating given for each web page, as well as the

percentage and number of participants selecting the treatment described in that web page.

Table 8. Web page credibility ratings and treatments chosen in Experiment 1

Web Page Mean Credibility | Percent of Number of
(Treatment) Rating (SD) participants participants
selecting selecting
Coenzyme Q10 3.89 (1.43) 24.2 32
Hyperbarics 3.77 (1.35) 16.7 22
Salt and Vitamin C 2.95 (1.40) 16.7 22
Magnesium 3.32 (1.20) 16.7 22
Marshall Protocol 3.44 (1.35) 7 9
Silver Protein 2.33 (1.48) 7 10
Cat’s Claw/Samento 3.90 (1.32) 5.3 7
MMS 2.98 (1.49) 3.8 5

A one-way ANOVA revealed that there were significant differences in average credibility

ratings among the eight experimental web pages, F(7, 1051) = 20.685, p < .0001, partial n > =

.121. Specifically, the Hyperbarics page was rated on average 0.82 (p <.0001, 4 = .42)

points higher than the Salt and Vitamin C page, 0.78 (p < .0001, 4 = .40 ) points higher than

the Miracle Mineral Supplement page, and 1.44 (p < .0001, 4 =.74 ) points higher than the

Silver Protein page. The Magnesium page was rated on average 0.99 (p <.0001, 4 = .51)

points higher than the Silver Protein page while the Marshall Protocol page was rated on
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average 1.11 points higher than the Silver Protein page (p < .0001, 4 = 0.57). Table 9 gives
the mean credibility rating and average attribute characteristics for each of the experimental
web pages. Figure 10 gives the average credibility rating obtained for each web page used in

the experiment.

Page Elements Used When Determining Credibility

Participants indicated which web page elements they used when assessing the
credibility of the pages they viewed during the experiment on the post-experiment
questionnaire. In the post-experiment questionnaire, participants reported that they used, on
average, seven elements (§0=3.65) to determine the credibility of the web pages they viewed
during the experiment. Participants most frequently reported using page elements related to
the source or message characteristics of the page. Seventy-three percent of participants
reported using the web page author’s credentials, 61% reported using the web page’s
affiliation, 58% reported using the completeness of the web page’s content, and 55%
reported using the writing style of the web page as part of their criteria for determining
credibility. Thirty-two percent of participants reported using whether prior viewers liked the
web page (i.e., type of audience feedback) in their evaluation and 30% of participants
reported using how many prior viewers liked the web page (i.e., audience size) in their

evaluation.

Experiment 2

Participants

4006 participants completed the study. There were a total of 263 participants with a complete

data set which were then used in final analyses. The incomplete data sets are presumed to be
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Table 9. Means for each attribute of the experimental web pages as measured in Experiment 1

Hyperbarics Salt and Magnesium Marshall Cat’s Claw/ MMS Silver Coenzyme
Vitamin C Protocol Samento Protein Q10

Accurate 3.74 (1.27) 2.96 (1.32) 3.34 (1.32) 3.38 (1.32) 3.90 (1.25) 2.89 (1.42) 2.41 (1.35) 3.98 (1.30)
Unbiased 3.62 (1.24) 3.08 (1.39) 3.43 (1.38) 3.23 (1.44) 3.74 (1.34) 3.08 (1.58) 2.30 (1.33) 3.80 (1.36)
Complete 3.59 (1.32) 2.90 (1.31) 3.25 (1.41) 3.23 (1.34) 3.89 (1.40) 3.11 (1.51) 2.26 (1.40) 4.04 (1.45)
Commercial 3.41 (1.28) 3.12 (1.51) 3.52 (1.40) 3.69 (1.45) 3.79 (1.37) 4.41 (1.54) 4.20 (1.79) 3.89 (1.31)
Current 3.92 (1.26) 3.46 (1.33) 3.70 (1.27) 3.74 (1.20) 4.08 (1.25) 3.71 (1.36) 2.92 (1.51) 4.11 (1.33)
Personalized 3.28 (1.23) 3.23 (1.47) 3.07 (1.36) 3.40 (1.45) 3.55 (1.53) 3.35 (1.38) 2.61 (1.51) 3.39 (1.37)
Aesthetically 3.40 (1.48) 2.70 (1.43) 3.18 (1.47) 3.44 (1.45) 3.95 (1.57) 3.01 (1.37) 2.89 (1.53) 3.64 (1.41)
Pleasing
Easy to Use 3.77 (1.43) 3.38 (1.49) 3.87 (1.33) 3.80 (1.52) 4.32 (1.35) 3.59 (1.40) 3.77 (1.65) 3.89 (1.42)
Author 3.27 (1.45) 2.62 (1.29) 3.15 (1.38) 3.67 (1.29) 3.65 (1.44) 2.79 (1.42) 2.09 (1.22) 3.90 (1.43)
Knowledgeable
Favorable 3.50 (1.34) 2.90 (1.41) 3.17 (1.37) 3.24 (1.25) 3.89 (1.37) 2.71 (1.36) 2.20 (1.30) 3.64 (1.45)
Reaction
Slow to Load 2.02 (1.31) 1.92 (1.24) 2.18 (1.42) 2.14 (1.40) 2.05 (1.37) 2.05 (1.31) 1.86 (1.31) 2.14 (1.42)
Used Evidence | 3.73 (1.33) 2.73 (1.34) 3.11 (1.42) 2.98 (1.34) 3.80 (1.30) 2.95 (1.38) 2.20 (1.32) 3.97 (1.38)
Easy to 3.75 (1.31) 3.70 (1.40) 3.76 (1.41) 3.57 (1.41) 4.40 (1.20) 3.80 (1.31) 4.04 (1.59) 3.66 (1.30)
Understand
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Hyperbarics Salt and Magnesium Marshall Cat’s Claw/ MMS Silver Coenzyme
Vitamin C Protocol Samento Protein Q10

Author thinks 3.02 (1.30) 2.59 (1.31) 2.66 (1.29) 2.70 (1.30) 3.23 (1.18) 2.50 (1.24) 2.06 (1.17) 3.01 (1.34)
Like me
Strong or weak | 3.76 (1.29) 3.07 (1.306) 3.30 (1.41) 3.22 (1.33) 3.98 (1.25) 3.07 (1.45) 2.43 (1.43) 4.00 (1.33)
argument
Credibility 3.77 2.95 3.32 3.44 3.90 2.98 2.33 3.89
Rating

Note. The standard deviation for each variable is in parentheses. Bold items in each row indicate which page received the highest score in

each category
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Figure 10. Average credibility rating by web page in Experiment 1

largely due to technical glitches, rather than attrition, since some participants reported
technical difficulties as outlined in the pilot study. Many of the incomplete data sets were
started, but not completed due to these issues. All participants were issued course credit
whether they were able to complete the study or not.

The mean age of participants was 21 years (§D = 3.51) with a minimum of 18 and a
maximum of 43. There were 131 females and 132 males in the experiment sample.
Participants reported an average Internet experience level of 4.97 (§D = 0.95) on a scale of 1
to 0, indicating that most participants believed themselves to have a medium to medium-
high level of experience. Participants reported having an average of 10 years of Web

experience (§D = 2.71) and reported using the Web five hours per day (§D = 4.12) on
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average. Participant self-reported average level of trust in the Web was 3.49 (§D=1.03) on a
scale of 1 to 6 indicating that participants had a medium level of trust in the Web. Taking the
mean age of participants into account, the participant sample appears to be composed
predominately of members of the Millenial generation who began using the Internet around
the age of 11.

Participant average reported level of familiarity with Lyme disease was 2.19 (§D =
1.04) on a scale of 1 to 6, indicating that most participants believed themselves to be
unfamiliar with the disease. Sixty-three participants reported that they were born or had lived
in the northeastern United States, an area of high activity for Lyme disease. These
participants did not significantly differ from those not born in the northeastern United States
on reported familiarity with Lyme disease, #261) = -0.589, p = .557. Participants not born in
the northeast reported an average level of familiarity with Lyme disease of 2.17 (§D = 1.04),
while participants born in the northeast reported an average level of familiarity with Lyme
disease of 2.25 (§D = 1.07). Thirteen participants reported that they were born or had lived
in either Wisconsin or Minnesota, another area of high activity for Lyme disease. These
participants did not significantly differ from those not born in Wisconsin or Minnesota on
self-reported familiarity with Lyme disease, #261) = 0.659, p = .511. Participants not born in
Wisconsin or Minnesota reported an average level of familiarity with Lyme disease of 2.20
(§D = 1.05), while participants born in either Wisconsin or Minnesota reported an average
level of familiarity with Lyme disease of 2.00 (§D = 0.91).

Since participants in the high motivation condition received a short descriptive
scenario that contained some information about Lyme disease (see Appendix C), the
question on the post-experiment questionnaire asking about familiarity with Lyme disease

allowed for an examination as to whether this descriptive scenario made participants in the
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high motivation condition more familiar with Lyme disease than participants in the low
motivation condition. It appears that this was not the case, with participants in the high
motivation condition reporting about the same level of familiarity with Lyme disease as
participants in the low motivation condition following the experiment, A261) = -1.729, p =
.085. Participants in the high motivation condition reported an average familiarity with Lyme
disease of 2.30 (§D = 0.99) while participants in the low motivation condition reported an
average familiarity with Lyme disease of 2.08 (§D = 1.08).

Thirty percent of participants indicated that they had participated in some type of
information fluency training. Of those participants who indicated they had participated in a
type of information fluency training, 77% had participated within the last six months and
23% had participated in the training more than six months ago. Those participants who had
participated in information fluency training did not have significantly less trust in the Web
than those participants who had not completed information fluency training, #259) = 0.642,
p=.521. Participants who had completed some type of information fluency training reported
an average level of trust in the Web of 3.43 (§D = 0.99) while participants who had not
completed some type of information fluency training reported an average level of trust in the
Web of 3.51 (§D = 1.04).

In the post-experiment questionnaire, 15% of participants indicated they had heard
of at least one treatment described in the web pages presented during the experiment. Of
those who had heard of at least one experimental treatment, the most common were salt and
vitamin C, magnesium, and hyperbaric therapy. Fourteen percent of participants reported
that they had considered using at least one of the treatments described in the web pages they

viewed during the experiment. Of those who reported they had considered using a treatment
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described in the web pages, salt and vitamin C was the most common with 28 participants
indicating they had considered using the treatment.

Only nine participants reported that they had previously visited any of the websites
used to obtain the web pages used during the experiment. Four participants reported they
had visited rapidrecoveryhyperbarics.com (Hyperbarics), and five participants each reported

having visited Health World (Coenzyme Q10) and Lymephotos.com (Salt and Vitamin C).

Motivation Manipulation Check

Participant motivation was analyzed using a validated measure for motivation for
Web information use (Dutta-Bergman, 2004). The measure has three subscales: article
involvement (Cronbach’s alpha = .94), website involvement (Cronbach’s alpha = .94), and
article readership (how closely the participant read the article on the website). Participants
high on all three subscales are assumed to have had a higher level of involvement and spent
more cognitive effort in their analysis and use of the information contained on a web page
than participants low on all three subscales. The motivation measure consists of the final
nine items on the Article Opinion Questionnaire (see Appendix C), with items 20 — 23
measuring article involvement, items 24 — 27 measuring website involvement, and item 28
measuring article readership. All responses to items were obtained using a Likert-type scale
ranging from 1 to 6. Total scores were calculated by adding the three subscale scores.

Participants in the low motivation condition reported a moderately high level of
overall motivation, M = 3.51, §D = 1.04. Participants in the high motivation condition also
reported a moderately high level of overall motivation, M = 3.77, §D = 0.98. There was a
significant difference in overall average motivation level between the low and high

motivation groups, A261) = -2.16, p = .031, 4 = .27.
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Tests of Hypotheses

The data collected in Experiment 2 provided for an examination of Hypotheses 4, 5,
6, and 7. The data showed no evidence of skewness, kurtosis, or outliers. Therefore, no
transformations were conducted on the data set. All analyses were completed with alpha set
to .05 unless otherwise indicated. Bonferroni corrections were applied to all post-hoc
pairwise tests. Table 10 gives the means, standard deviations, and correlations among the
variables investigated in Hypotheses 4, 5, 6, and 7.

A 2(Amount) x 3(Type) x 2(Motivation Level) mixed between-within ANOVA was
conducted to examine Hypothesis 4, that the influence of audience feedback on credibility
ratings would lessen for the high motivation group. The hypothesis that a high level of
motivation would lessen the impact of audience feedback on credibility scores was not
supported. There was no interaction between type of audience feedback and motivation
level, F(2, 502) = .515, p=.598. Observed power for this test was .135. Figure 11 gives the
mean credibility ratings given by the motivation groups for each type of audience feedback.
There was also no interaction between the size of the audience giving feedback and
motivation level, (1, 251) = .030, p= .863. Observed power for this test was .053. Finally,
there was no three way interaction between type and amount of feedback by motivation
level, F(2, 502) = 0.145, p=.865. The observed power for this test was .072.

Hypothesis 5, that participants high in motivation would use more of the elements in
Table 1 when making their credibility assessments during the experiment than participants
low in motivation, was not supported. There was no significant difference between the low
and high motivation groups in the number of self-reported elements used when determining
credibility, 4261) = -1.69, p = .091. The low motivation group reported using seven elements

on average when determining the credibility of the web pages they viewed in the experiment
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Table 10. Table of means, standard deviations, and correlations among the study variables in Experiment 2

Number of | Used type Used size | Average Average Average
elements of audience | of motivation audience credibility
M SD used to feedback audience | score opinion rating
determine deviation
credibility score
Number of elements used
7.40 3.77 - .082 .092 .239%* -.088 .003
to determine credibility
Used type of audience
0.35 0.48 - 702%% -.138* -.043 -.019
feedback
Used size of audience 0.34 0.48 - -.028 009 101
Average motivation score
3.64 1.02 - .083 307+
Average audience opinion
1.64 0.48 - -.096
deviation score
A dibility rati
verage credibility rating 336 0.80 )

¥ - significant at the .01 level

* - significant at the .05 level
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Figure 11. Average credibility rating by type of feedback and motivation level in Experiment

2

(§D = 3.72), while the high motivation group reported using eight elements on average when
determining the credibility of the web pages they viewed in the experiment (§D = 3.79).

Hypothesis 6, that members of the high motivation group would be less likely to
report using audience feedback when making their assessments about credibility, was not
supported. Members of the low motivation group were not more likely to report using either
whether audience members liked the web page, y°(1, N = 263) = .115, p = .417, or the
number of audience members responding, *(1, N = 263) = .092, p = .431, when assessing
the credibility of the web pages they viewed in the experiment. Seventeen percent of

participants in the high motivation condition and 19% of participants in the low motivation
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condition reported using whether audience members liked the web page in their assessments
of web page credibility. Seventeen percent of participants in the low motivation condition
and 18% of participants in the high motivation condition reported using how many audience
members responded in their assessments of web page credibility

To examine Hypothesis 7, average audience deviation scores were calculated for each
participant using the method described in the pilot study. As the credibility scale changed
from the pilot study to be anchored by 1 and 06, the audience’s opinion was re-calculated by
multiplying the number of audience members giving a negative opinion by 1 and multiplying
the number of audience members giving a positive opinion by 6. These two numbers were
then added and divided by the total size of the audience to generate an overall audience
opinion. Audience opinion in the negative feedback condition was 1.5, audience opinion in
the mixed feedback condition was 3.5, and audience opinion in the positive feedback
condition was 5.5.

The audience’s opinion on each type of feedback was then subtracted from each
participant’s credibility score for that type of feedback to provide an indication of deviation
from the audience’s opinion. Participants with a negative deviation score on a page rated the
page more negatively than the audience’s opinion on that page, while participants with a
positive deviation score on a page rated the page more positively than the audience’s opinion
on that page. Scores close to zero indicated overall agreement with the audience’s opinion.
An average deviation score was calculated for each participant for the six audience feedback
conditions. The absolute value of negative deviation scores was taken prior to averaging
(Tabachnick & Fidell, 2001).

Hypothesis 7, that participants in the high motivation condition would deviate more

from the audience opinion than participants in the low motivation condition, was not
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supported. There was no significant difference in average audience deviation scores between
the low and high motivation groups, A251) = 1.16, p=.247. Participants in the low
motivation group deviated an average of 1.6 points (5§D =0 .47) from the audience’s opinion
while participants in the high motivation group deviated an average of 1.6 points (§D =
1.60) from the audience’s opinion. Overall, both groups appeared to have a relatively high
level of agreement with the opinion expressed by the audience through the feedback

presented on the web pages presented during the experiment.

Additional Analyses

The data set from Experiment 2 was used to examine whether there might be gender
or expertise differences in the use of audience feedback to assess credibility. A 3 (Type) x 2
(Amount) x 2 (Gender) mixed between-within ANOVA was used to examine gender
differences in credibility ratings by audience feedback type. There was not a significant main
effect of gender, F(1, 251) = .019, p = .889. Male and female participants did not
significantly differ on the credibility ratings they gave to web pages during the experiment,
#249) = .001, p = .999. Males gave the web pages they viewed an average credibility rating of
3.36 (§D = .747) while females gave the web pages an average credibility rating of 3.36 (§D
= .843).

There was no significant interaction between type of audience feedback and gender,
F(2,502) = 0.378, p = .686. Males in the experiment gave a web page with negative feedback
an average credibility of rating of 3.11 (§D = 1.08), a page with mixed feedback a 3.31 (§D =
1.14), and a page with positive feedback a 3.59 (§D = 1.07). Females in the experiment gave
a web page with negative feedback an average credibility rating of 3.05 (§D = 1.07), a page

with mixed feedback a 3.37 (§D = 1.13), and a page with positive feedback a 3.63 (§D =
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1.07). Figure 12 depicts the average credibility rating given to each of the audience feedback

types by male and female participants in the study.
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Figure 12. Average credibility rating for each type of audience feedback by gender

The ten physicians that determined the accuracy of the experimental web pages also
participated in Experiment 2. Their data provides for a preliminary examination of the
impact of audience feedback on credibility ratings under conditions of expertise and non-
expertise. Ten randomly selected non-expert students who participated in Experiment 2
were used as the comparison sample for this analysis.

The medical doctors significantly differed from the students in familiarity with Lyme
disease, A17) = -2.98, p = .008, 4 = 1.49. The doctors reported an average level of familiarity

with Lyme disease of 4.22 (§D = 0.83) on a scale of 1 to 6, while the students reported an
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average level of familiarity of 2.40 (§D = 1.64). The doctors also significantly differed from
the students in the number of elements they used to determine the credibility of the web
pages they viewed during the experiment, #17) = 2.09, p = .051, 4 = 1.02. The doctors
reported using an average of five (§D = 2.05) elements to determine the credibility of the
web pages they viewed while the students reported using an average of eight (§D = 4.01)
elements.

A 4 (Type) x 2 (Amount) x 2 (Expert/Non-Expert) mixed between-within ANOVA
was conducted to examine whether the students (non-experts) would be more influenced by
audience feedback than the medical doctors (experts). There was a main effect of expertise,
F(1, 18) = 23.806, p <.0001, 4 = 2.33, with the medical doctors giving a web page an average
credibility rating of 1.68 (§D = 0.24) and the students giving a web page an average
credibility rating of 3.35 (§D = 0.24). Partial n” for this test was .562 and observed power
was .995. There was no interaction between type of feedback and expertise level, F(3, 54) =
218, p= .883. There was also not an interaction between audience size, audience feedback
type, and expertise level, (3, 54) = .842, p = .497. Figure 13 depicts the average credibility
ratings given for each audience feedback type for experts and non-experts.

Experts and non-experts also appeared to differ in the treatment they chose. Experts
most often chose coenzyme Q10 as their method of treatment (40%), followed by silver
protein (20%) and hyperbaric therapy (20%). Non-experts also most often chose coenzyme
Q10 as their method of treatment (40%). However, the next most frequently chosen

treatments were the Marshall protocol (20%) and magnesium (20%).
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CHAPTER FIVE: DISCUSSION

The results of the experiments provided support for some of the experimental
hypotheses but not for others. Hypothesis 1, that type of audience feedback would affect
credibility ratings, was supported. The results of Experiment 1 suggest that the overall
direction of audience feedback presented on a page (e.g., positive, mixed, or negative) can
impact assessments of web page credibility. There appear to be particularly strong effects for
positive and negative feedback, with the difference in average credibility ratings being
greatest when comparing positive and negative feedback.

The remaining hypotheses were not supported by the results of Experiments 1 and
2. The size of the audience that has given feedback on a web page does not appear to impact
viewer assessments of credibility, nor does it modify the overall effect of type of feedback.
Treatment choice does not appear to be impacted by audience feedback on the treatments.
Participants were not more likely to select treatments that had been given positive feedback.
However, the results of the study do suggest that participants’ overall assessment of
credibility may influence treatment decision as treatments from web pages that received the
highest credibility ratings were selected most often.

Participant motivation impacted the likelihood of use of audience opinion in ways
not predicted by the experimental hypotheses. High motivation did not increase deviation
from the audience’s opinion, reduce the effect of type of feedback on credibility
assessments, or decrease the likelihood that a participant would report using audience
feedback use in making their assessments. High motivation also did not increase the average
number of page elements that participants used when making assessments about credibility

in comparison to participants with low motivation.
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It was hypothesized that participants under high levels of motivation would evaluate
the credibility of the web pages in the experiment using a spectral process, with many web
page elements being used to assess credibility. In particular, it was hypothesized that
audience feedback would be less influential, if used at all, during a spectral assessment where
many web page elements are examined to determine credibility since more important source
and message characteristics would possibly act to override the impact of audience feedback.
However, the results of the study suggest that audience feedback can impact credibility

assessments even under conditions of high motivation.

Implications for the Design of Web Pages

Several considerations for the design of audience feedback can be gleaned from the
results of this study. Firstly, it appears that audience feedback can act as a potential heuristic
for web page credibility (Metzger, Flanagin, & Medders, in press). Web page designers may
want to facilitate use of an audience feedback heuristic in the case of product review or
entertainment news websites and discourage the use of an audience feedback heuristic in the
case of more consequential information such as what might be found on an educational or
health website. To facilitate the use of an audience feedback heuristic, web page designers
might place audience ratings of information close to the top left of the web page or very
close to the heading of the article. These web page locations have been shown to be among
the first that are scanned by a viewer after arriving on a web page (Nielsen, 2006). Similarly, a
web page designer can decrease the impact of audience feedback by moving it further down
the web page so that the article and other content on the page is likely to be encountered

prior to viewing the audience feedback.
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Also, for audience feedback to be able to serve as a heuristic for credibility it must be
quickly and easily understood by viewers. Evidence that audience feedback might be a type
of heuristic cue was evidenced in this study by the fact that feedback type, and not amount,
had an impact on credibility assessments. Additional information such as the number of
audience members, or the characteristics of the audience responding, may not be processed
by readers who use this information. In addition, the number of audience members
responding may not be attended to by readers if they are aware that each audience member
can respond multiple times. Ease of use issues should also be paramount. By ensuring that
users can rate information using only one click (i.e., not requiring registration) and by
immediately updating the feedback on the web page, site owners can ensure that the greatest
range of audience opinions are expressed in the audience feedback ratings (Bergstrom,
2008).

Although web page designers often have little influence over the actual ratings that
are left on a web page, some additional information may increase or decrease the impact of
the audience feedback. Information about who has given feedback produces a “nested
credibility” situation, where the credibility of the responders themselves must also be
assessed. Dependent upon the perceived credibility of the audience members, this additional
information may make the impact of audience feedback either stronger or weaker.

While most types of audience feedback currently in use on the Web are fairly simple,
one could imagine much more complex systems that take into account responder reputation
(e.g., recommender ratings on sites like Amazon.com and on online forums). These types of
systems are being integrated on more websites as the interest in ranking information on the
Web using forms of audience feedback increases (Cashmore, 2010). Social information

distribution sites such as Digg.com not only provide audience feedback in terms of how
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many users have recommended an article, but also rank order web pages by the amount of
recommendations received so that the most recommended pages remain at the top of search
results. In this case, audience feedback impacts not only the information appraisal
component of the information search process, but also the search and information retrieval

component (see Figure 1).

Information Search Process and Information Appraisal Model Impacts

Based on the results of the Experiments 1 and 2, audience feedback should be added
to the list of known factors that can influence the credibility of information sources (Table
1), as well as considered to be a component of the credibility establishment process of
Information Appraisal (IA) (Figure 3). While the experiments provide support for the
addition of an audience characteristics component to the credibility determination model, it
is not yet known exactly how audience factors may interact, or not interact, with the other
components in the Information Search Process (ISP) model (Figure 1). In the present set of
studies, the audience component appeared to provide a relatively small impact on the
perception of overall credibility. However, the factors in Table 1 may interact such that
audience feedback is able to influence the perception of other factors in the model, such as
source or message characteristics. Thus, audience feedback may act to influence credibility
through increasing perception of accuracy or objectivity, for example.

As a next step, the integration of audience factors and the other factors listed in
Table 1 into an overall model of credibility formation would be beneficial to the research
community and would provide numerous research questions to be explored. Following
development of a model of credibility formation, this model can be integrated into the

models of Information Appraisal (Figure 3) and the model of the Information Search
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Process (Figure 1) to allow for an more thorough examination of how trust develops from
credibility and how the surrounding context of the information search process influences

reliance on the different components of credibility.

Directions for Future Research

Future research should examine components of audience feedback that were not
examined in the present study. The impact of non-anonymous audience feedback and
different methods of presenting audience feedback are prime candidates for investigation.
Knowledge about the audience that has provided information ratings may greatly impact
likelihood of use of that feedback to assess credibility. For example, knowledge that the
feedback has been provided by experts may increase likelihood of the use of the feedback
while knowing that the feedback has been provided by non-experts may decrease the
likelihood of the use of the feedback (Hof, 2009).

There is a current trend on the Web of linking information about website and article
use with social networking tools (Newman 2010; Sutter, 2010; Tynan, 2010). This can let
users know who among and outside of their social network has viewed or recommended a
website or article. Receiving recommendations or feedback from those within your social
network is likely to have a very different impact on perceived credibility than feedback from
anonymous individuals. Specifically, it may increase the impact of audience feedback on
credibility by decreasing the need to simultaneously assess recommender credibility (Byerly
& Brodie, 2005; Deutsch & Gerard, 1955; Fogg & Tseng, 1999). In addition, audience
feedback information that is highly influential and consequential to readers, such as the

names of friends who provided positive or negative feedback, may succeed in capturing their
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attention and increase the likelihood that the audience feedback will be used in assessments
of credibility.

Only one type of audience feedback was examined in the current study. However,
there are several different methods that are currently used to present audience feedback to
viewers of Web content. Presenting audience feedback in non-binary ways including star
ratings, typically on a scale of 1 to 5, is more common on commercial and product review
websites. Audience feedback can also be given through text comments or product reviews
that can be more difficult for the user to consolidate into an overall audience rating, but that
typically are more detailed than a set of rating icons. Use of text-type feedback might be
moderated by the motivation of the user, as it requires more cognitive processing to
understand the feedback and relies on their ability to understand the feedback through some
level of knowledge about the topic.

There is a need to further examine the impact of expertise, gender, and age on the
likelihood of using audience feedback in credibility assessments. The present study suggests
that audience feedback does not play a role in credibility assessments for experts in the topic.
Audience feedback may still play a role for material the individual does not have expertise in.
Gender differences in the use of audience feedback may be more evident for different topic
domains and may also interact with individual expertise in a topic. In addition, future
research should examine age-related differences in the likelihood of using audience feedback
to assess credibility.

There are some limitations to the present research that should be addressed in future
studies on audience feedback and credibility. The study examined only one domain: that of
health websites. Audience feedback might be more influential in other contexts, especially

for commercial websites where readers are making immediate product purchase decisions or
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reading reviews in anticipation of a purchase. Audience feedback on a commercial website
represents approval or disapproval of the concrete item or service for sale, as opposed to a
reaction about the information on the website, and thus might be viewed as less subjective
and, therefore, more likely to be used by readers in evaluating both the product and the
website. Audience feedback might also be more likely to be used to determine the credibility
of non-consequential information such as entertainment news or the quality of online videos
or games.

Also, in the present study participants only viewed each web page for 60 seconds.
While this presentation rate is representative of the majority of Web search behavior, it is
likely that allowing participants to view web pages for a longer time period will reduce the
impact of audience feedback on perceptions of credibility as they would be better able to
evaluate components of credibility that require more time to assess (e.g., objectivity,
accuracy). However, if participants view the web pages for a shorter time period they may be
more likely to use heuristics, such as audience feedback, to quickly assess credibility.

Audience feedback is likely to continue to become a commonplace feature on the
Web. It is important for future research to expand upon the work presented here to examine
ways in which audience feedback influences perceptions of credibility and ways in which it
can influence subsequent use of that information within the context of the information
search process. As social networks migrate onto the Web, the social component of
information use will become increasingly important. The experiments conducted in this

dissertation provide a starting point for future research on this important topic.
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You will also complete several questionnaires. This research will take place entirely online using your
home computer at a time convenient to you.

It is expected that your participation in this research study will take approximately 30 - 40 minutes.
You must be 18 years of age or older to take part in this research study.

If you are participating using the Psychology Department’s Sona Systems recruitment system you will
be issued 0.5 hours of course credit following participation in the study.

Contact for questions about the study or to report a problem: If you have questions, concerns,
or complaints please contact Katherine Del Giudice by phone at (407) 275-9289 or by email at

katherined@knights.ucf.edu.

IRB contact about your rights in the study or to report a complaint: Research at the University of
Central Florida involving human participants is carried out under the oversight of the Institutional
Review Board (UCF IRB). This research has been reviewed and approved by the IRB. For information
about the rights of people who take part in research, please contact: Institutional Review Board,
University of Central Florida, Office of Research & Commercialization, 12201 Research Parkway, Suite
501, Orlando, FL 32826-3246 or by telephone at (407) 823-2901.

[1 Icertify that I am 18 years of age or older
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Demographics Questionnaire

Please answer the following questions as they relate to you

1) Gender Male Female

2) Age:

3) Rate your level of Internet/Web expetience

Low High

Experience Experience

4) How many years have you used the Internet/Web?

5) Approximately how many hours per day do you typically use the Internet/Web?
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Credibility Rating Form

How credible (believable) is the information on the web page you just viewed?

Not at
all
credible

Highly
credible
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Article Opinion Questionnaire

Please rate the web page you just viewed on the following characteristics.

I perceived the web page’s information to be:

1) Believable

Strongly Strongly
Disagree Agree

2) Accurate

Strongly Strongly
Disagree Agree

3) Objective/Unbiased

Strongly Strongly
Disagree Agree

4) Complete

Strongly Strongly
Disagree Agree

5) Commercial

Strongl Strongl
&Y 1 2 3 4 5 6 &y

Disagree Agree

6) Current

Strongl Strongl
&Y 1 2 3 4 5 6 &Y

Disagree Agree
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7) Personalized

Strongl Strongl
&Y 1 2 3 4 i
Disagree Agree
8) How beautiful was the web page you just viewed?
Not at
Ve
all 1 2 3 4 v
beautiful
beautiful
9) The site would be easy to use
Strongl Strongl
i 1 2 3 4 i
Disagree Agree

10) The author of the web page could be considered an expert on the topic

Strongl
&Y 1 2 3 4
Disagree

Strongly
Agree

11) I had an overall favorable reaction to the message contained in the web page

Strongl Strongl
i 1 2 3 4 i

Disagree Agree

12) The web page was slow to load

Strongl Strongl
i 1 2 3 4 i

Disagree Agree

13) The web page used evidence to make its point

Strongl Strongl
i 1 2 3 4 &y

Disagree Agree
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14) The writing style on the web page was easy to understand

Strongly 5 A Strongly
Disagree Agree
15) I feel that the author of the information thinks like me
Strongl Strongl
gly 5 4 gly
Disagree Agree
16) The argument given for the treatment described in the web page was
Ver Ver
y ) 4 y
Weak Strong
17) My thoughts in response to the message were
Ve Ve
ry 5 4 ry
Negative Positive
18) The confidence I have in regards to my thoughts about the message is
Ver Ver
y ) 4 y
Low High
19) I trust the information contained in the message
Strongl Strongl
gly ) 4 gly
Disagree Agree
20) I tried hard to evaluate the communication
Strongl Strongl
gly 5 4 gly
Disagree Agree
21) I thought a lot about the arguments in the message
Strongl Stronel
gly ) 4 gly
Disagree Agree
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22) I spent a lot of effort evaluating the arguments

Strongly 5 A Strongly

Disagree Agree

23) I put a lot of effort into evaluating the communication

Strongl Stronel
gly ) 4 gly

Disagree Agree

24) 1 put a lot of effort into evaluating the site

Strongl Strongl
gly ) 4 gly

Disagree Agree

25) I was highly involved in evaluating the site

Strongl Strongl
gly 5 4 gly

Disagree Agree

20) I tried hard to evaluate the information on the site

Strongl Stronel
gly ) 4 gly

Disagree Agree

27) I thought a lot about the arguments presented in the article on the site

Strongly 5 A Strongly

Disagree Agree

28) I read the article presented on the site very thoroughly

Strongl Strongl
gy 5 4 gy

Disagree Agree
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Treatment Decision Recording Form

Based on the information from the web pages I just viewed, if I had to make a decision from
just this information I would choose to treat my recently diagnosed Lyme disease with

(choose ONE):

Cat's Claw/Samento Herbal Supplement

Salt and Vitamin C

Mild Silver Protein

High Pressure Oxygen (Hyperbaric) Therapy

The Marshall Protocol

Coenzyme Q10

Miracle Mineral Supplement (MMS)

Magnesium Treatment
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Post-experiment Questionnaire

1) How familiar are you with Lyme disease?

Not at o
Hi
all 1 2 3 4 5 6 gy
familiar
familiar

2) Have you ever heard of any of the treatments described in the websites you viewed during

the experiment? Yes No

3) If you answered yes to question 2, which treatments have you heard of? (Check all that

apply)

Cat's Claw/Samento Herbal Supplement

Salt and Vitamin C

Mild Silver Protein

High Pressure Oxygen (Hyperbaric) Therapy

The Marshall Protocol

Coenzyme Q10

Miracle Mineral Supplement (MMS)

Magnesium Treatment

4) Have you considered using any of the treatments described in the websites you viewed

during the experiment? Yes No

5) If you answered yes to question 4, which treatments have you considered using? (Check

all that apply)

Cat's Claw/Samento Herbal Supplement

Salt and Vitamin C

Mild Silver Protein

High Pressure Oxygen (Hyperbaric) Therapy

The Marshall Protocol
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Coenzyme Q10

Miracle Mineral Supplement (MMS)

Magnesium Treatment

6) Have you previously visited any of the websites or web pages you viewed in the
experiment?

Yes No

7) If you answered yes to question 7, which websites/web pages have you previously visited?

Healthynewage.com

Lymephotos.com

Lyme Disease (vrp.com)

Rapid Recovery Hyperbarics

Planet Thrive

Health World

BioMed/Lyme Book

Lyme Info

8) Rate your level of trust in the Internet/Web

Low High
1 2 3 4 5 6
Trust Trust

9) Which of the following did you use when determining the credibility of the web pages

you just viewed during the experiment? Check as many as apply.

The web page’s author’s credentials

The domain of the web page (.com, .org, etc.)

The web page’s affiliation

My ptior expetience with the web page/website

The similarity of the web page or web page author to myself

The writing style of the web page

The completeness of the web page’s content
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The accuracy of the web page’s content

How objective the web page was

How strong the argument for the treatment was

My trust in the Internet/Web

The physical design of the web page

How easy I thought the website/web page would be to use

How fast the web page downloaded/displayed

My familiarity with Lyme disease

My prior Internet experience

The fact that I had previously heard of the treatment described on the web page

The fact that I had previously used the treatment described on the web page

My thoughts and feelings about the web page

Whether prior viewers liked the web page

How many prior viewers liked the web page

10) Rate the following on how important they were when determining the credibility of the

web pages you viewed during the experiment you just completed.

a) The web page author’s credentials

Not at all Very
1 2 3 4 5 6
important Important
b) The domain of the web page (.com, .org, etc.)
Not at all Very
1 2 3 4 5 6
important Important
¢) The web page’s affiliation
Not at all Very
1 2 3 4 5 6
important Important

d) My prior experience with the web page/website
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Not at all A Very
important Important
e) The similarity of the web page or web page author to myself

Not at all A Very
important Important
f) The writing style of the web page

Not at all A Very
important Important
2) The completeness of the web page’s content

Not at all A Very
important Important
h) The accuracy of the web page’s content

Not at all A Very
important Important
1) How objective the web page was

Not at all A Very
important Important
j) How strong the argument for the treatment was

Not at all A Very
important Important
k) My trust in the Internet/Web

Not at all A Very
important Important
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1) The physical design of the web page

Not at all A Very
important Important
m) How easy I thought the website/web page would be to use

Not at all A Very
important Important
n) How fast the web page downloaded/displayed

Not at all A Very
important Important
0) My familiarity with Lyme disease

Not at all A Very
important Important
p) My prior Internet/Web experience

Not at all A Very
important Important
q) The fact that I had previously heard of the treatment described on the web page

Not at all A Very
important Important
r) The fact that I had previously used the treatment described on the web page

Not at all A Very
important Important
s) My thoughts and feelings about the web page

Not at all A Very
important Important
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t) Whether prior viewers liked the web page

Not at all Very

important Important

u) How many prior viewers liked the web page

Not at all Very

important Important

11) Have you ever used a ratings tool on a web page to rate the information you read on a
website?

Yes No

12) Were you born in or have you ever lived in the Northeastern United States (Maine,
Vermont, New Hampshire, Massachusetts, New York, Connecticut, New Jersey,
Pennsylvania, Rhode Island, Delaware, Maryland)?

Yes No

13) Were you born in or have you ever lived in Wisconsin or Minnesota?

Yes No

14) Have you ever participated in any training or classroom exercises related to information
literacy/ fluency or learning how to ctitically evaluate information you find on the Web?

Yes No
15) If you answered yes to question 14, how long ago did you complete the training?
less than 6 months ago

more than 6 months ago

16) Provide a one or two sentence description about what you think this study is

investigating.
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17) Did you experience any problems when using this experiment website? If so, please

describe them so we can correct the problem for future participants.
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Need for Approval/Social Desirability Scale

Listed below are a number of statements concerning personal attitudes and traits. Read each

item and decide whether the statement is #we or false as it pertains to you personally.

1) Before voting I thoroughly investigate the qualifications of all the candidates (T/F)

2) I never hesitate to go out of my way to help someone in trouble. (T/F)

3) It is sometimes hard for me to go on with my work if I am not encouraged. (T/F)

4) I have never intensely disliked anyone. (T/F)

5) On occasion I have had doubts about my ability to succeed in life. (T/F)

0) I sometimes feel resentful when I don’t get my way. (T/F)

7) I am always careful about my manner of dress. (T/F)

8) My table manners at home ate as good as when I eat out in a restaurant. (T/F)

9) If I could get into a movie without paying and be sure I was not seen I would probably
do it. (T/F)

10) On a few occasions I have given up on doing something because I thought too little of
my ability. (T/F)

11) 1 like to gossip at times. (T/F)

12) There have been times when I felt like rebelling against people in authority even though

I knew they were right. (T/F)

13) No matter who I’'m talking to, I'm always a good listener. (T/F)

14) I can remember “playing sick” to get out of something. (T/F)

15) Thete have been occasions when I took advantage of someone. (T/F)

16) I am always willing to admit it when I make a mistake. (T'/F)

17) 1 always try to practice what I preach. (T/F)

18) I don’t find it particularly difficult to get along with loud mouthed, obnoxious people.

(T/F)

19) I sometimes try to get even rather than forgive and forget. (T/F)

20) When I don’t know something I don’t at all mind admitting it. (T/F)

21) I am always courteous, even to people who are disagreeable. (T/F)

22) At times I have really insisted on having thing my own way. (T/F)

23) Thete have been occasions when I felt like smashing things. (T/F)
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24) I would never think of letting someone else be punished for my wrongdoings. (T/F)

25) T never resent being asked to return a favor. (T/F)

26) I have never been itked when people expressed ideas very different from my own. (T/F)
27) I never make a long trip without checking the safety of my cat. (T/F)

28) There have been times when I was quite jealous of the good fortune of others. (T/F)
29) I have almost never felt the urge to tell someone off. (T/F)

30) I am sometimes itritated by people who ask favors of me. (T/F)

31) I have never felt that I was punished without cause. (T/F)

32) I sometimes think when people have a misfortune they only got what they deserved.
(T/E)

33) I have never deliberately said something that hurt someone’s feelings. (T/F)
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Locus of Control Scale

Please read each statement. Where there is a blank, decide what your normal attitude, feeling,
ot behavior would be and write the corresponding letter into the blank. Of course, there are
always unusual situations in which this would not be the case, but think of what you would

do or feel in most normal situations.

A B C D E

Rarely Occasionally Sometimes Frequently Usually
(less than 10% of  (about 30% of the (about half the (about 70% of the  (more than 90%

the time) time) time) time) of the time)

1) When faced with a problem, I _____ try to forget it.

2)I__ need frequent encouragement from others for me to keep working at a difficult
task.

3)I__ like jobs where I can make decisions and be responsible for my own work.

4)1__ change my opinion when someone I admire disagrees with me.

5) If I want something I _ work hard to get it.

6) I prefer to learn the facts about something from someone else rather than have to

dig them out for myself.

7)Iwill ____ accept jobs that require me to supervise others.

8) I ___ have a hard time saying “no” when someone tries to sell me something I don’t
want.

9)I___ like to have a say in any decisions made by any group I’'m in.

10) I ___ consider the different sides of an issue before making any decisions.

11) What other people think ___ has a great influence on my behavior.

12) Whenever something good happens to me I _____ feel it is because I’ve earned it.

13) I ____ enjoy being in a position of leadership.

14) I ___ need someone else to praise my work before I am satisfied with what I've done.

15)Tam _____ sure enough of my opinions to try and influence others.

16) When something is going to affect me I try to learn as much about it as I can.
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17) I ___ decide to do things on the spur of the moment.

18) For me, knowing I’'ve done something well is ___ more important than being praised
by someone else.

19) I ____ let other peoples’ demands keep me from doing things I want to do.

20) I ____ stick to my opinions when someone disagrees with me.

21)I__ do what I feel like doing not what other people think I ought to do.

22)1___ get discouraged when doing something that takes a long time to achieve results.

23) When part of a group I _____ prefer to let other people make all the decisions.

24) When I have a problem I _____ follow the advice of friends or relatives.

25)1__ enjoy trying to do difficult tasks more than I enjoy trying to do easy tasks.

26) 1 prefer situations where I can depend on someone else’s ability rather than just my
own.

27) Having someone important tell me I did a good job is ___ more important to me than
feeling I’ve done a good job.

28) When I'm involved in something I __ try to find out all I can about what is going on

even when someone else is in charge.

117



Evaluation Apprehension Scale

Read each of the following statements carefully and indicate how characteristics it is of you.

1) I worry about what other people will think of me even when I know it doesn’t make any

difference.
1 2 3 4 5
Not at all Slightly Moderately Very Extremely
characteristic of characteristic of characteristic of characteristic of characteristic of
me me me me me

2) I am unconcerned even if I know people are forming an unfavorable impression of me

1 2 3 4 5
Not at all Slightly Moderately Very Extremely
characteristic of characteristic of characteristic of characteristic of characteristic of
me me me me me

3) I am frequently afraid of other people noticing my shortcomings

1 2 3 4 5
Not at all Slightly Moderately Very Extremely
characteristic of characteristic of characteristic of characteristic of characteristic of
me me me me me
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4) I rarely worry about what kind of impression I am making on someone

1 2 3

Not at all Slightly Moderately

characteristic of characteristic of characteristic of

me me me

5) I am afraid that others will not approve of me

1 2 3

Not at all Slightly Moderately

characteristic of characteristic of characteristic of

me me me

6) I am afraid that people will find fault with me

1 2 3

Not at all Slightly Moderately

characteristic of characteristic of characteristic of

me me me

7) Other people’s opinions of me do not bother me

1 2 3

Not at all Slightly Moderately

characteristic of characteristic of characteristic of

me me me
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8) When I am talking to someone, I worry about what they may be thinking about me

1 2 3 4 5
Not at all Slightly Moderately Very Extremely
characteristic of characteristic of characteristic of characteristic of characteristic of
me me me me me

9) I am usually worried about what kind of impression I make

1 2 3 4 5
Not at all Slightly Moderately Very Extremely
characteristic of characteristic of characteristic of characteristic of characteristic of
me me me me me

10) If I know someone if judging me, it has little effect on me

1 2 3 4 5
Not at all Slightly Moderately Very Extremely
characteristic of characteristic of characteristic of characteristic of characteristic of
me me me me me

11) Sometimes I think I am too concerned about what other people think of me

1 2 3 4 5
Not at all Slightly Moderately Very Extremely
characteristic of characteristic of characteristic of characteristic of characteristic of
me me me me me
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12) I often worry that I will say or do the wrong things

1 2 3 4
Not at all Slightly Moderately Very
characteristic of characteristic of characteristic of characteristic of
me me me me
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Audience Rating Icons

2019 - 18171

High Negative Icon

10003 10187

High Mixed Icon

18171 ﬂ 2019

High Positive Icon

- A

No Feedback Icon

32 gl 96

Low Positive Practice — Used on the practice

pages only
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19 ﬂ 1971

Low Negative Icon

1087 a 1003

Low Mixed Icon

1971 ﬂ 219

Low Positive Icon

3076 12307

High Negative Practice — Used on the
practice pages only



Web Pages Used in the Experiment
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ader feedback for this article:

v

After 13 years of suffering with Lyme disease, a possible cure has been stumbled upon. A cumulative effect of
much research has produced the possibility that salt and vitamin C may be all that is needed to beat this elusive
iliness. Without going into a lot of detail, our theory is that Lyme is not just a bacterial disease, but also an
infestation of microfilarial worms. Bacteria, worms, internal mites and the possibility of other creatures have
been quite horrifying. Ticks can transfer many types of pathogens into the body of their host. It is also possible
that the tick could pick up a new pathogen and pass it on to their next host, explaining why Lyme patients have
different types of organisms within their bodies. Shortly after starting the treatment, we were shocked by the
presence of the worms. Microfilarial worms live symbiotically with bacteria. They protect the bacteria from being
exterminated by the antibiotics. Our theory is that the microfilarial worm, though possibly a nematode, is a
parasitic nematomorph which we name Paragordius Lyme Incorporehumani. The Lyme bacteria is Borrelia
burgdorferi, named after Willy Burgdorfer.

From experimenting with the treatment of salt and vitamin C, we settled on a dosage of 3 grams of salt and
3,000 mg of vitamin C, each dose taken 4 times per day.Depending upon one's weight this would approximate
one gram for each ten pounds of body weight. We think total daily dosage should not exceed 18 grams of salt or
Vitamin C per day, and 15 grams would be the average adult’s dosage for a full 24 hour period. If the pills cause
a problem they can be crushed or dissolved in water. To get an idea of the dosage, one teaspoon equals 5
grams; thus, one tablespoon would equal 15 grams. Please remember to drink plenty of water. We had been
using CMC (Consolidated Midland Corporation), NDC#0223-1760-01, ordered through a pharmacy (no
prescription required). This seems to be currently unavailable and pure salt in tablet form may be hard to find.
However, the brand of salt is not important, nor is its form, only its purity; do not use salt with any additives,
such as table salt. Pure salt can be ordered over the internet at Saltworks. And the vitamin C used is a GNC
product, though any good quality vitamin C pill should work. We have no relationship with either company.

The Treatment can be grueling; taking it with food may aid in digestion. The results should be almost
instantaneous. The Herxheimer reaction is an excretion of toxins from dying organisms; this will be experienced.
Diarrhea will occur as your body sheds itself of the pathogens. The die-off will occur in cycles. Try to stick with it;
it is well worth the inconvenience. Remember to drink plenty of water. Water is an important factor, not just in
keeping yourself hydrated, but to make sure the treatment is circulating through your entire body. Salt is an
electrolyte which your body needs to function properly. Please proceed through the next 16 pages on our journey
to a cure. You can click on any photo and get a larger view and a little more info. The photographs are
untouched and no dyes were added. Our specimens have been saved in case the integrity of the website is
questioned. The last page will attempt to explain how this conclusion was reached.

Frequently Asked Questions

© 2002-2009 lymephotos.com
Revised 10/18/09

All Rights Reserved. Nothing may be reproduced from this site in any medium, including electronic, without the express
written permission of lymephotos.com

DISCLAIMER: This site is presented for informational purposes only and is not a substitute for professional medical advice.
This site details the personal experiences of real lyme sufferers and no one presently connected with the site is a medical
professional. For a diagnosis of any condition and before undertaking any medical treatments one should speak with a
medical doctor. This website is personally funded and has not received contributions from any organizations, commercial or
otherwise. If you contact us, we will not sell or give away your name or email address.
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Return to:
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Quote:

"Magnesium malate has
bean promoted for people
with fibromyalgia to heip
break up lactc acid that
seams ta ba part of the
fioromyalgia picturs,”

- Or, Carolyn Dean, The
Miracle of Magnesium

MAGNESIUM TREATMENT

Reader feedback for thus article:

O

Many Lyme di patients exp 1R Syr that mimic magnesium deficiency. In 2003, a case report of magnesium deficiency with
Lyme disease was reported in the Magnesium Research j I. See here. Sym of ium deficiency include muscle cramps and
weakness, pain, fatigue and insomnia, confusion, heart problems and stress intolerance. Magnesium plays a very important role in energy
production.

Magnesium deficiency Is common amongst Lyme patients and also in the general population. The deficiency is often mussed by physiciaps due to the
refiance on serum tests instead of the magnesium lavels within the red blood cells as well as signs and symptoms. To further compficate matters, the
an ics used to treat Lyme disease can deplete magneswum and other important nutrients.

Bid you know?

Vitamin B6 increases the
mtracellular magnesium
lavels.

After an extensive rewiew of the literature, Mamie at onbine forums haz proposed the following treatment for chronic Lyme patients:

MAGNESIUM PROTOCOL:

- Mag 1 Malats, app y 200mg & times a day (every 2 hours}.
- Sublingual 84, approximately 12mg with each magnasium doss.

- Salenium, approximately 12meg with each magnesium dosa.

ADDITIONAL SUGGESTIONS:

- An immune booster such as "Host Defense" or beta glucans.
- Multiple vitamin and mineral supplementation

- A good alkalizing diet

The dosing schedule is based on Dr. Valetta's protocol. Marnie writes, "In 2001, an Italian, by the name of Valletta got a U.S. patent - # 6,248,368, It is
titled: Magnesium for autoimmune. Valletta used Mg pyrophosphate and sub. B6 to cure RA, ulcerative colitis and INVASIVE CAMCER in 6 months time.
The turning point is 3 months (perhaps because of the AVERAGE normal cell lifespan?). It is the TIMING that is absolutely critical! Higher levels must be
maintained for several hours per day, due in part to our body's constant attempt to regulate the acid-base balance (kidneys) perhaps.”

Pills for the Bo and selenium will most likely need to be split, as it is difficult to buy those dosages. Products, along with a pill cutter, can be purchased
for good prices at jherb.com. (No connection with this website)

Some Products:
Source Naturals Magnasium
Pill Cutter
Host Defense

For more information, see:
Article- The Magnesium Miracle
Book- The Miracle of Magnesium
The Magnesium Website
Alteration of tissue magnesium levels by vitamin BS
Depression recovery with magnesium
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ase * Links

manihly newsletter

Click to raceive our
weakly naws updates

3 Click to receive both

There is Hope on the Horizon

Reader feedback for this ariicie:
1105 1085

Many sufferers of Lyme Disease are using Mild Silver Protein, a time-
honored, extremely safe substance. By 1939 penicilin and other antibiotic
drugs with patent-protection began to replace the widespread use of silver
Al that fime, the Amencan Medical Association recognized at least 96
different proprietary silver-based treatments In clinical use In bum centers
around the world, siver sulfadiazine is the unthsputed gold standard and is
considered by many medical experis to be the supenor anti-infective of
choice

Today, at a time when antibiotic-resistant bacteria i1s flounshing, this
almost-forgotien, safe ‘antibioic’ is trusted by thousands of Lyme Disease
sufferers as being the anly way to suppress and control their disease.
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Transition Page - Procedure Explanation

You are about to begin the experiment. Please read the instructions below carefully before

continuing,.

During this part of the experiment you will view eight web pages. You will be able to view

each web page for 60 seconds only. The web page will advance on its own once the 60
seconds is over. You will NOT be able to return to any web page that you previously
viewed. Please do not use the back button on the browser or any other mechanism to return

to a previously viewed page.

Following the presentation of each web page, you will be given two questionnaires asking for
your opinion about that web page. Please answer each of the questions as accurately as
possible and completely answer the first questionnaire before moving on to the second. You
will NOT be able to return to any of the previously answered questionnaires later on in the
study so answer carefully. You will use a “Next” button to move between questionnaires and

to begin viewing the next web page after completing the second questionnaire.

You will answer the same two questionnaires in response to each of the eight web pages.
Please remember to respond to each questionnaire in regards to the web page you just

viewed only!

You will now view three practice web pages to help you become familiar with the procedure
just described. You will move through the experiment procedure as just described, but the

following three web pages are only for practice.
To review:

¢ You will view each web page for 60 seconds. The page will automatically advance
after 60 seconds.

e Do not use your browser's back button or any other browser feature to return to a
previously viewed page.

e Do not click on any links on any of the web pages, only read and look at them.
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e Answer the two questionnaires following each web page in regards to that web page

only.

Click the button below to indicate you understand the experimental procedure and to begin

viewing the first of the practice web pages.

[]1 I understand the experimental procedure
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Transition Page — Preparation for Experimental Web Pages

(High Motivation Condition)

This concludes the three practice web pages. You will now begin viewing the eight web
pages. Please read the short paragraph below to inform you about the position we want you

to take while viewing these eight web pages.

You recently returned from a hiking trip. Three weeks after the trip, your
friend noticed that you had a small red circular rash surrounding what looked
like a tiny black dot on your upper shoulder. You were extremely concerned,
and visited your doctor who immediately recognized the small black dot as
an embedded tick (a small parasite that feeds on the blood of humans and

animals).

The doctor removed the tick from your shoulder, but was concerned about
the rash that had grown around where the tick had bitten you. He said the
rash suggests that you had contracted Lyme disease from the tick, a
potentially serious condition. He indicated that untreated Lyme disease can
lead to early-onset arthritis, chronic neurological and skin problems, long-
lasting fatigue, and in some cases even death. You decided to investigate
potential treatment options for yourself. The doctor scheduled an

appointment for you to return to his office in 2 days to discuss treatment.

An adult deer tick Typical rash associated with Lyme disease
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You will be asked to make a decision concerning treatment after viewing the eight

web pages. Your answer will be scored.

Check the box below to indicate you understand the above information and then click

“Next” to begin with viewing the first of the eight web pages.

[1 I understand the information above and agree to take this stance while viewing

the eight web pages
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Transition Page — Preparation for Experimental Web Pages

(Low Motivation Condition)

This concludes the three practice web pages. You will now begin viewing the eight web
pages. Please read the short paragraph below to inform you about the position we want you

to take while viewing these eight web pages.

You are at home and decide to browse the Internet to pass the time. Please
view the eight web pages you will see next as if you were just attempting to

pass the time.

Check the box below to indicate you understand the above information and then click

“Next” to begin with viewing the first of the eight web pages.

[] Iunderstand the information above and agree to take this stance while viewing

the eight web pages
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Transition Page — Instructions for Post-experiment Questionnaires

You will now answer four general questionnaires asking for your opinions and attitudes. Use
the “Next” button at the bottom of each of these questionnaires to lock in your answers and

move on to the next.
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Transition Page - Debriefing

In this experiment you viewed several web pages and completed a series of questionnaires

about the web pages themselves and about your attitudes relating to the web pages.

This research is investigating whether audience feedback can impact how people evaluate
information they find on the Internet. You might have noticed that audience feedback
(provided using approval ratings, star ratings, or recommendations) on Internet-based
information is becoming common. It is thought that people might use these types of ratings
and recommendations as shortcuts to establish whether or not they trust information they

find on the Internet.

Current research has not yet investigated the potential impact of audience feedback on how
people decide what information to trust on the Internet. Your participation in this research
provides valuable input into our investigation of this issue. The results of this research may
be used to improve the design of websites, search engines, and other online tools that aim to

use audience feedback either in displaying or retrieving information.

Please remember that your individual information will be kept strictly confidential and
anonymous and that only group means will be used in determining the results of the

experiment.

We thank you for your participation in this study. If you have any further questions or would

like to receive of copy of the results when they become available, please email Katherine

Del Giudice at katherined(@‘knights.ucf.edu.

Thank youl
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