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ABSTRACT

ARTICLE HISTORY

An experiment using a representative sample of US. Internet users in
the context of online encyclopedias is conducted to understand
how the type of information source (expert-generated, usergenerated, or hybrid [both expert- and user-generated]) and
message sidedness (one- versus two-sided) aﬀect perceived
information credibility. Additionally, individual diﬀerences in
cognitive styles, including need for cognition and ﬂexible thinking,
are hypothesized to moderate these relationships. Results showed
that expert-generated messages are regarded as most credible,
whereas two-sided messages were only perceived as more
credible than one-sided messages when originating from a hybrid
source. Moreover, the eﬀect of message sidedness is stronger
among people with higher ﬂexible thinking, but not among those
with high need for cognition. This study extends knowledge of
source type to include the diversity of possibilities available online
today, clariﬁes how message sidedness and type of information
source aﬀect the perceived credibility of online information, and
oﬀers new insight into how individual psychological diﬀerences
aﬀect the evaluation of online information credibility, including
the identiﬁcation of ﬂexible thinking as an important variable in
this domain. Results of this study help to clarify how people
navigate the wide diversity of information options available today
in eﬀorts to locate credible information to guide their attitudes
and behaviors.
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Individuals cope with the variety of information sources, the assortment of information
venues, and the unevenness of information quality online in a number of ways as they
attempt to locate credible information. Among the most prominent strategies for divining
credibility in a resource-rich information environment is to invoke heuristic approaches,
which serve to distinguish information sources and messages from one another in a relatively eﬃcient manner (Metzger, Flanagin, & Medders, 2010). In the context of web-based
information, heuristics may take a wide range of forms, whereby people focus on particular cues in their eﬀorts to locate credible information.
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This study examines two prominent cues ‒ the type of information source and message
sidedness ‒ as heuristic indicators of key dimensions of perceived credibility. Although
information source is traditionally conceived in terms of the degree to which a message
originates from a credentialed expert, the contemporary information environment
aﬀords tremendous ﬂexibility in this regard. A central contribution of this study is thus
to extend the understanding of source expertise by conceiving of it in a fashion that better
reﬂects the diversity of possibilities available today (speciﬁcally, the degree to which information originates from expert-generated, user-generated, or a mixture of both, i.e., hybrid
sources). Additionally, message sidedness (i.e., whether messages are one-sided or twosided) is posited as a key factor in credibility assessment. While research ﬁnds twosided messages are often deemed more credible because they provide a comprehensive
overview on debated issues (e.g., Mayweg-Paus & Jucks, 2017; Winter & Krämer, 2012),
one-sided messages can sometimes be perceived as more credible due to the conﬁrmation
bias in information processing (e.g., Metzger, Hartsell, & Flanagin, 2015). Another goal of
the study is therefore to consider the role of message sidedness in perceptions of credibility, particularly in conjunction with information source.
Individual diﬀerences in cognitive style are also theorized to moderate the relationships
between message source and sidedness on credibility evaluations. A ﬁnal contribution of
this study is thus is to explore personality diﬀerences that preclude ﬁxating on only one
side of complex issues, including need for cognition (Cacioppo & Petty, 1982) and the
novel and important consideration of ﬂexible thinking (Stanovich & West, 1997), which
helps to clarify the conditions under which one- or two-sided messages are judged as
more credible. To achieve these aims, an experiment was conducted on a representative
sample of US. Internet users in the context of online information repositories (speciﬁcally
online encyclopedias). Results are leveraged to understand the inﬂuence of information
source, message sidedness, and individual diﬀerences on the evaluation of online information credibility.

Perceptions of credibility online and the use of cognitive heuristics
Credibility is traditionally deﬁned as the believability of information, and it rests largely on
the perceived trustworthiness and expertise of the information source or message (Hovland, Janis, & Kelley, 1953; Rieh & Danielson, 2007). As such, credibility is a subjective
perception on the part of the information receiver about its believability (Fogg & Tseng,
1999), which can therefore vary by individual (see Metzger, Flanagin, Eyal, Lemus, &
McCann, 2003).
Speciﬁc challenges apply to assessing credibility in the contemporary media environment. For instance, although source information is crucial to credibility because it is
the primary basis upon which credibility judgments rest (Sundar, 2008), information is
increasingly provided by a wide range of sources of often unknown reputation. Indeed,
the dramatic rise in ‘user-generated content,’ where individuals with varying expertise
are responsible for generating online information resources, has prompted a number of
credibility concerns, based on the potentially tenuous relation between non-expert layperson sources and accurate and reliable information.
To manage this diversity of available information, individuals often invoke resourceful
means of information processing to arrive at credibility judgments. For instance, the
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Limited Capacity Model of message processing (Lang, 2000) posits that because people do
not have unlimited cognitive capacity, they cannot process all aspects of all messages they
receive, and so they instead select only some salient features to encode, store, and retrieve.
Fogg’s (2003) Prominence-Interpretation Theory of web credibility similarly suggests that
credibility evaluations are a function of cue prominence and interpretation under constraints such as lack of time. And, dual processing models of information processing
and evaluation (Chaiken, 1980; Petty & Cacioppo, 1981) have also been invoked to address
how and when people use available credibility cues to evaluate information online (e.g.,
Metzger, 2007; Sundar, 2008). Dual processing models emphasize the role of motivation
and cognitive ability in the depth of information assessment and decision-making.
Common to these perspectives is an emphasis on eﬃcient information processing via
cognitive heuristics, or strategies that ignore some information to make decisions more
quickly and with less eﬀort than more complex methods, thereby reducing cognitive
load during information processing. Indeed, heuristic processing appears to be the default
mode, as people tend to ‘satisﬁce’ or exert the minimal amount of cognitive eﬀort necessary, unless they are particularly motivated to analyze information systematically, such as
when an issue is highly personally relevant and consequential. According to Gigerenzer
and Todd (1999, p. 14), heuristics ‘employ a minimum of time, knowledge, and computation to make adaptive choices.’ While in some views heuristics are thought to lead to
biased or faulty information processing (Tversky & Kahneman, 1974), research shows
heuristics can serve an important function in helping people cope eﬀectively with the
vast quantities of information they encounter every day, and can very often lead to accurate decisions (Gigerenzer & Todd, 1999; Metzger & Flanagin, 2015).
Information source
From this perspective, expertise as an indicator of credibility can eﬃciently be signaled
heuristically by cues manifest in the type of information source. For instance, the ‘authority’ heuristic ﬁnds that ‘a major criterion for assigning credibility to a web site is whether
the source is an oﬃcial authority or not’ (Sundar, 2008, p. 84). Research shows, for
instance, that the degree to which an entity is considered a primary or oﬃcial source serves
as a heuristic means of judging credibility (Hilligoss & Rieh, 2008) and that there are signiﬁcantly higher trust ratings for sites considered more authoritative (Koh & Sundar,
2010). Similar to this, the reputation of an online source can also serve as a heuristic credibility cue, allowing information seekers to avoid more eﬀortful processing. Indeed,
research on persuasion shows that familiar sources are often judged to be more credible
than unfamiliar sources, independent of message characteristics such as argument quality
(O’Keefe, 1990) and research on credibility heuristics reports several instances of individuals relying on the reputation heuristic, across many diﬀerent types of online information
seeking topics and situations (Metzger et al., 2010).
Applied to the information seeking context considered in this study ‒ online encyclopedias ‒ this suggests that expertise as a credibility indicator can be signaled heuristically
by authority and reputation cues about the information source and its method of information provision. More speciﬁcally, online information repositories in the form of encyclopedias vary widely in their reputations and their modes of information provision.
Indeed, the content of online encyclopedias can be viewed on a continuum ranging
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from user-generated to expert-vetted based on their models of content generation. For
example, Wikipedia exempliﬁes user-generated content since anyone can anonymously
contribute or alter information on the site.1 At the other extreme, Encyclopædia Britannica signiﬁes expert-generated information, which has been provided for 250 years by
recognized experts worldwide. A hybrid model is best represented by Citizendium, the
online encyclopedia founded by Wikipedia co-founder Larry Sanger, whose entries are
provided by volunteers identiﬁed by their real names, and where entries are in turn
conﬁrmed by experts prior to being made public.
Accordingly, research demonstrates that ‘perceptions of credibility are strongly
anchored in the idea of expert-generated (or vetted) content, as shown by [people’s]
apparent singular focus on the method of information provision’ (Flanagin & Metzger,
2011, p. 371). Indeed, people are often distrusting of Wikipedia, for instance, since its
information originates from an open-editing model with multiple authors, rather than
from vetted experts (Lucassen & Schraagen, 2011; Metzger et al., 2010). Wikipedia is
therefore often viewed as a dubious source of information (Blikstad-Balas, 2016), particularly in contrast to renowned sources such as Encyclopedia Britannica (Flanagin & Metzger, 2011; Kubiszewski, Noordewier, & Costanza, 2011). Overall, then, research suggests
that people are likely to believe expert sources, and especially those whose name they
recognize, as most credible compared to less familiar sources and those that rely upon
information provided by non-experts. Thus:
H1: Information attributed to sources in which the content is expert-generated will be perceived as more credible than information attributed to sources that use a hybrid of expertand user-generated information, which will in turn be perceived as more credible than information attributed to sources whose content is exclusively user-generated.

Message sidedness
Trustworthiness, long theorized as a core dimension of credibility (Hovland et al., 1953),
signals a lack of bias and the capacity to trust information as forthright, truthful, and honest. Whereas expertise is primarily assessed by examining the qualiﬁcations of the information source, trustworthiness is often prominently evident in message characteristics. In
the context of online information where source indicators can be confusing or even missing, Internet users may be especially likely to turn to message features when attempting to
evaluate information credibility (Hong, 2006).
Trustworthiness at the message level is often viewed in terms of message sidedness, or the
extent to which a message advances a single position (one-sided) or includes arguments
about both sides of a position (two-sided). According to Allen (1991), two-sided messages
give the appearance of being more honest and fair-minded, thereby increasing trustworthiness. Research evidence shows that people are more likely to select more ‘balanced’
(two-sided) science blog content (Winter & Krämer, 2012); enhanced balance in online
reviews (i.e., both positive and negative information) increases reviewer credibility (Jensen,
Averbeck, Zhang, & Wright, 2013); and experts invoking balanced arguments in a discussion are viewed as more trustworthy (Mayweg-Paus & Jucks, 2017). Indeed, two-sided
messages are perceived as more credible than one-sided messages in many contexts (e.g.,
Block & Keller, 1995; Eisend, 2006; Faison, 1961; Kamins, Brand, Hoeke, & Moe, 1989;
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Keller & Lehmann, 2008; Pechmann, 1992; Zhao & Capella, 2008), in spite of the fact that
two-sided messages do not necessarily result in normatively equal or ‘balanced’ arguments.
That said, there are instances where one-sided messages might be considered more
credible, such as in the realm of partisan news. Selective exposure studies, for example,
ﬁnd that people often prefer attitude congruent one-sided messages, in part because
such messages are easier to process heuristically since they support one’s beliefs (e.g.,
Fischer, Jonas, Frey, & Schulz-Hardt, 2005; Stroud, 2008; Westerwick, Johnson, & Knobloch-Westerwick, 2017). Conﬁrmation bias, or the tendency to prefer information consistent with preexisting attitudes, has been advanced to account for this phenomenon
(Schwind & Buder, 2012). Similar types of conﬁrmation biases have been observed in
credibility evaluation as well (e.g., Metzger et al., 2010), such that people tend to perceive
attitude-consistent information as more credible than attitude-inconsistent information
(Metzger, Hartsell, et al., 2015).
Absent preexisting attitudes that serve to anchor one’s beliefs, however, message sidedness is likely to trigger relevant credibility heuristics, such as persuasive intent and expectancy violations. The persuasive intent heuristic is the tendency to feel that information
that may be biased is not credible. Metzger et al. (2010) found that the presence of advertising (a signal of persuasive intent) on noncommercial websites where it is unexpected
can elicit an immediate defense mechanism that leads people to mistrust information
without further scrutiny. One-sided messages with implied persuasive intent may thus
cue people to believe that they are being manipulated, which then leads to information
mistrust. In many cases, people note this is a primary cue that they use to determine credibility, often using it as a heuristic ‘stopping rule’ for credibility judgments (Metzger et al.,
2010). Yet, such negative arousal can be mitigated by two-sided messages that might ‘signiﬁcantly enhance the perceived credibility of the source and reduce negative cognitive
responses’ (Eisend, 2006, p. 194).
In the speciﬁc case of reference information originating from encyclopedias, which is
likely to be viewed as normatively neutral or non-biased, the expectancy violation heuristic
might also aﬀect information credibility assessment. Fogg’s (2003) Prominence-Interpretation Theory of credibility suggests that violations will be noticed and used to (negatively
or positively) appraise credibility. As such, expectancy violations operate as heuristics in
that they enable quick judgments of credibility without much consideration of message
arguments, source qualiﬁcations, and other more eﬀortful methods of information evaluation. Metzger et al. (2010), for example, found that typos appearing on professional websites serve as a negative credibility heuristic because they are unexpected for that type of
site. Given people’s expectation for even-handed information in encyclopedias, one-sided
(versus two-sided) information in an encyclopedia entry might similarly trigger expectancy violations that could diminish perceived credibility. Accordingly, the discounting
hypothesis (Allen & Stiﬀ, 1989) argues that a message that is inconsistent with an audience’s perception of a source will force a reevaluation of that source and a possible discounting of the message.
Evidence thus suggests that two-sided encyclopedia entries will be perceived as more
credible than one-sided entries, independent of the expertise of the source, as stated in H2:
H2: Two-sided messages will be perceived to be more credible than one-sided messages,
regardless of information source.
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The interaction of information source and message sidedness
Expectations about information source and message sidedness likely interact with heuristic cues invoked to assess credibility online. For instance, authority and reputational cues
favorable to highly respected information sources providing expert-generated information
might be even further enhanced ‒ and further distinguished from less reputable sources
relying on user-generated models of information provision ‒ by the presence of twosided (versus one-sided) messages that signal low persuasive intent consistent with reputable sources. This might bolster perceived credibility among such sources. Moreover, if
expert sources exhibit bias (via one-sided information presentation) this may have only
marginal negative eﬀects compared to other source types, since people may rationalize
that sources with high expertise may be correct or justiﬁed in their lack of balance. Put
another way, these sources may be less susceptible to the negative impact of the discounting hypothesis.
At the same time, however, two-sided messages may serve to boost the perceived credibility of less reputable sources that rely on user-generated information. One reason that
information can be judged to be low quality is because it is biased (e.g., one-sided).
Thus, two-sided information from a source that is suspected to be biased or low quality
could result in enhanced credibility judgments, since expectancy violations can also positively aﬀect credibility. Indeed, the potential increase in credibility might actually be higher
for such sources relative to more authoritative sources, given the potential for improvement in perceived credibility and the already high credibility of the authoritative sources
(which implies a ceiling eﬀect). In fact, perhaps message sidedness is critically important
for unvetted sources because the potential for bias is so great. For example, two-sided
online reviews are seen as more credible due to the positive expectancy violations of individual users who are anticipated to merely proclaim their personal opinions (Jensen, Averbeck, Zhang, & Wright, 2013).
In essence, compelling arguments can be made that both highly respected information
sources providing expert-generated information and less reputable sources that rely on
user-generated information may stand to (a) beneﬁt more from presenting two-sided
messages and (b) suﬀer less from decreased message sidedness. Hybrid information
sources may also reap similar beneﬁts, although there is little research to guide speciﬁc
predictions. Therefore, the following research question is proposed:
RQ1: Is the eﬀect of message sidedness on perceived credibility stronger for user-generated,
hybrid, or expert-generated information sources?

Individual diﬀerences in online credibility evaluation
Individual diﬀerences naturally impact users’ credibility evaluations (Del Giudice, 2010;
Flanagin & Metzger, 2013; Hong, 2006), in part by making certain cues more salient to
certain people (Fogg, 2003). For example, studies have found that topic experts employ
more cues to evaluate the quality of a website’s information and an information source’s
credentials, and are less likely to rely exclusively on simple visual appeal of the site to assess
its credibility, compared to less knowledgeable users (Flanagin & Metzger, 2007). Parallel
results were found in studies when the information obtained online was higher in personal
salience and consequentiality (see also Sillence, Briggs, Harris, & Fishwick, 2007), which
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further supports the contention that people with diﬀerent levels of ability and motivation
pay attention to diﬀerent criteria when judging the credibility of online information.
Accordingly, several personality traits have been explored to explain people’s credibility
beliefs and evaluation practices, including cognitive dispositions or ‘thinking styles.’
Because they have been shown to inﬂuence how people approach and evaluate information, such traits are likely to aﬀect the strength of the relationship between message
sidedness and perceived credibility. Need for cognition, for example, reﬂects the degree
to which people engage in and enjoy thinking deeply about problems or information
(Cacioppo & Petty, 1982) and, thus, may be willing to exert eﬀort to critically evaluate
information. In the context of dual processing theories applied to credibility assessments,
this suggests that those higher in need for cognition might be more likely to process information deeply and elaborate more fully on relevant input. Research has demonstrated that
greater need for cognition increases openness to two-sided information (Winter, Krämer,
Rösner, & Neubaum, 2015) and the consideration of discrepant information (Kardash &
Scholes, 1996), although other studies have yielded mixed results concerning need for cognition and message sidedness (Medders, 2015; Winter & Krämer, 2012).
Flexible thinking is another thinking disposition that perhaps has even greater traction
in explaining people’s credibility evaluation practices. Flexible thinking describes people’s
tendency to switch perspectives and their willingness to consider alternative opinions and
evidence (Stanovich & West, 1997), which could lead to a more complete integration of
available information (Atkin, 1973; Winter et al., 2015). Flexible thinking stems from Baron’s (1988) notion of ‘actively open-minded thinking,’ which involves a person’s willingness to consider opinions diﬀerent from their own and to change their beliefs in the face of
contradictory evidence. It is also rooted in the open- versus closed-mindedness dimension
of Kruglanski’s ‘need for closure’ concept (e.g., Webster & Kruglanski, 1994), which taps
into people’s comfort with diversity of opinions on issues and solutions to problems,
degree of irritation with disagreement, and level of preference for interacting with likeminded people (Kruglanski, Atash, De Grada, Mannetti, & Pierro, 2013).
Although research has demonstrated the value of considering need for cognition in the
context of online credibility assessment, ﬂexible thinking also captures people’s relevant
trait-based diﬀerences in this context but has been examined in only very few credibility
studies (e.g., Metzger, Flanagin, Markov, Grossman, & Bulger, 2015). Like need for cognition, ﬂexible thinking considers the degree to which individuals might probe available cues
to reach considered opinions about information credibility. Unlike need for cognition,
which is a general indicator of cognitive engagement with information, ﬂexible thinking
captures the speciﬁc elements of fruitful credibility assessment, including in particular
the willingness to engage with discrepant information and to alter one’s beliefs based
on contradictory input. Flexible thinkers value having accurate beliefs more than they
value holding onto the beliefs that they already have (Stanovich & West, 1997). This thinking style thus indicates an openness to seek out and consider multiple perspectives and
suggests that people higher in ﬂexible thinking should value or appreciate information
that presents a diversity of opinion (e.g., two-sided messages) more than people lower
in ﬂexible thinking. Also, because two-sided messages are more ambiguous and require
integration of conﬂicting views, they take more cognitive eﬀort to process (Sorrentino,
Bobocel, Gitta, Olson, & Hewitt, 1988). People higher in ﬂexible thinking likely have
more motivation to exert cognitive eﬀort and thus the eﬀect of more balanced information
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may be greater for them than people lower in ﬂexible thinking. Therefore, whereas need
for cognition is a broad indicator of the extent to which people may enjoy the cognitive
labor of information assessment, ﬂexible thinking may be a signiﬁcantly more germane
measure of the degree to which people are willing to seek out and accommodate information they encounter, especially if that information presents multiple perspectives.
To assess the inﬂuence of cognitive dispositions in information evaluation, H3 through
H5 propose relationships between need for cognition, ﬂexible thinking, and their relative
inﬂuences on perceived credibility:
H3: Need for cognition moderates the relationship between message sidedness and perceived
credibility, such that the eﬀect of message sidedness is stronger among people with higher
need for cognition.
H4: Flexible thinking moderates the relationship between message sidedness and perceived
credibility, such that the eﬀect of message sidedness is stronger among people with higher
ﬂexible thinking.
H5: The interaction eﬀect of ﬂexible thinking and message sidedness is stronger than the
interaction eﬀect of need for cognition and message sidedness.

Method
Sample and procedure
Data for this study were collected from the professional research ﬁrm GfK’s probabilitybased participant panel that is representative of the entire US population, from which
respondents who use the Internet were randomly selected to complete an online
experiment. Subjects participated in the study from wherever they typically accessed the
Internet, at their leisure. Each subject was presented with a screen shot of an entry
from an online encyclopedia, followed by questions about the entry they had viewed.
Stimuli, experimental conditions, and manipulation checks
Each entry was presented as originating from one of three diﬀerent types of online encyclopedias, representing user-generated, hybrid (both user- and expert-generated), and
expert-generated information. Accordingly, the notable diﬀerence among the encyclopedias was the purported ‘source’ of the information, which was reﬂected in the description
of the encyclopedia that experimental subjects were given: Participants were instructed
that they would see an image of a web page from (a) ‘the online encyclopedia Wikipedia,
where anyone can add or change information at any time without giving their real names,’
or from (b) ‘the online encyclopedia Citizendium, where anyone can contribute entries, as
long as they are identiﬁed by their real names. All contributions, however, are reviewed by
experts before being accepted,’ or from (c) the online version of ‘Encyclopædia Britannica,
whose entries have been contributed by respected experts worldwide since 1768.’ To
ensure that all participants understood diﬀerences in user-generated, hybrid, and
expert-generated information, they were asked to identify which method of selection
for entries was used by the encyclopedia source they viewed. Those subjects who did
not correctly identify the method of selecting entries for the encyclopedia (42% of subjects)
were excluded from all further analyses.
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Two versions of each encyclopedia entry were created, reﬂecting a one-sided information
presentation (which recounted only a single perspective on the entry topic at hand) and a
two-sided information presentation (which included both, contrasting perspectives on the
entry topic). Pretests with a sample separate from this study showed that entries were appropriately perceived as either one- or two-sided.2 Further, a manipulation check in the main
study, which posed the question ‘In this encyclopedia entry, one perspective was presented
more strongly than other perspectives’ (on a 5-point scale from ‘strongly disagree’ to
‘strongly agree’), was used to eliminate those who did not correctly interpret the one-sided
or two-sided perspectives presented. Only those subjects viewing a two-sided entry who disagreed or strongly disagreed with this question, and those subjects viewing a one-sided entry
who agreed or strongly agreed with this question (26% of subjects), were retained for subsequent analyses.
The stimuli were also designed to be robust to various threats to validity. To guard against
name recognizability eﬀects for the particular websites represented in the study, three parallel
but ﬁctitious sites were also presented (‘Peoplepedia,’ ‘Userpedia,’ and ‘World Encyclopedia’), which were designed and described in the identical manner as the three ‘genuine’
sites. Among those who passed the manipulation checks, no signiﬁcant diﬀerences were
found on the study’s dependent variable between the actual and ﬁctitious versions of the
encyclopedias so they were collapsed for all analyses. Further, to enhance stimulus generalizability (i.e., to determine if any outcomes were merely issue-speciﬁc), multiple encyclopedia
entries were included that could be presented as either one-sided or two-sided (i.e., entries on
the contested circumstances of Kurt Cobain’s death and the controversial authorship of William Shakespeare’s works [entertainment]; the debated causes of autism as well as of Graves’
Disease [health]; and positions on the net neutrality debate and the proposed ﬂat tax in the
US [news]), across diﬀerent information domains (i.e., news, etc.) since past research has
shown variation in this regard (Flanagin & Metzger, 2007). The content for each of these
entries was gleaned from all three encyclopedias mentioned earlier, and each entry was edited
to be of similar format and length. Because there were minor diﬀerences on the outcome variable based on the encyclopedia topic, this was included as an experimental factor in the
study’s design in subsequent analyses in order to identify its eﬀects.
This experiment thus took the form of a 3 (information provision source: user-generated, hybrid, and expert-generated) by 2 (message sidedness: one-sided versus two-sided)
by 6 (topic: Shakespeare, Cobain, autism, Graves’ Disease, net neutrality, or ﬂat tax) factorial design, where subjects were randomly assigned to one among these conditions.
Figure 1 shows an example stimulus image of the two-sided entry for Graves’ Disease
on the ﬁctitious user-generated encyclopedia ‘Peoplepedia.’ The ﬁnal sample consisted
of 463 participants (241 female) with an average age of 47.95 years (SD = 15.08). A
post-hoc power analysis showed that the sample size was adequate to detect main
eﬀects and interactions of source and message sidedness in medium eﬀect sizes (f =
0.25; see Eisend, 2006; Koh & Sundar, 2010).
Measures
Following extensive past research suggesting that believability is the core dimension of
credibility, the dependent variable of perceived information credibility was assessed by
the question ‘How much do you believe this information,’ with response categories
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Figure 1. Example stimulus image; Two-sided message on the entry for Graves’ Disease, on the ﬁctitious encyclopedia Peoplepedia.

 = 3.00, SD = 1.11). This measure was
ranging from 1 = ‘Not at all’ to 5 = ‘A whole lot’ (X
validated (as part of a wider data collection eﬀort) through a multi-step, multi-method
process including feedback from small-scale focus groups, face-to-face interviews, and
pilot-testing with a sample independent from the current study. Although multi-item
measures are often advantageous, single item measures with high face validity oﬀer several
important practical advantages including accommodating subjects’ limited attentional and
time resources and are successfully invoked to measure concepts ranging from state
anxiety (Davey, Barratt, Butow, & Deeks, 2007) to narcissism (Konrath, Meier, & Bushman, 2014).
Nine Likert-scale items slightly modiﬁed from existing measures of ﬂexible thinking
and need for closure (Stanovich & West, 1997; Webster & Kruglanski, 1994) were used
 = 3.66, SD = 0.48).3
to measure ﬂexible thinking open-mindedness (on a 5-point scale; X
Cronbach’s alpha for this measure was .75. Need for cognition was measured with 9
Likert-scale items with response options ranging from strongly disagree to strongly
agree, using a scale adapted by Kokis, Macpherson, Toplak, West, and Stanovich (2002)
 = 3.53,
from Cacioppo and Petty’s standard 18-item adult need for cognition scale (X
4
SD = 0.57, Cronbach’s alpha = .80).

Results
In order to test H1 and H2 and to answer RQ1, an analysis of variance (ANOVA) with the
between-subject factors message sidedness, information source, and encyclopedia entry
topic (to account for potential variations due to the diﬀerent texts) and the dependent
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variable of perceived credibility was conducted. Results showed signiﬁcant main eﬀects of
information source, F(2, 426) = 42.05; p < .001, h2p = .17, and message sidedness, F(1, 426)
= 4.47; p = .035, h2p = .01, as well as a signiﬁcant interaction of information source and
message sidedness, F(2, 426) = 9.10; p < .001, h2p = .04. As predicted, entries were perceived
 = 3.70, SD = 1.01), followed by hybrid sites
as most credible on expert-generated sites (X

 = 2.55, SD = 1.03). All
(X = 3.02, SD = 0.97), and least credible on user-generated sites (X
post-hoc comparisons with Bonferroni correction were signiﬁcant (p < .001). H1 is therefore supported.
With regard to the eﬀect of message sidedness, mean values showed that two-sided
 = 3.14, SD = 1.18) were perceived as more credible than one-sided entries (X

entries (X
= 2.88, SD = 1.03). Although this pattern supports H2, the eﬀect size is relatively small
and perhaps is best understood in terms of the disordinal interaction eﬀect between information source and message sidedness. The mean values (see Table 1) of the interaction
show that two-sided entries were perceived as particularly credible when displayed on a
hybrid site, whereas there were only minor diﬀerences between one-sided and twosided entries when displayed on purely expert-generated or user-generated sites. Follow-up analyses of this interaction showed no signiﬁcant eﬀect of message sidedness in
the subsample of participants who received the article with the source of a user-generated
or expert-generated site (for the user-generated site, the mean value for the one-sided
article was even slightly higher than for the two-sided version, but this diﬀerence was
not signiﬁcant). Only in the subsample of the hybrid source did a signiﬁcant main
eﬀect of message sidedness occur, F(1, 132) = 21.30; p < .001, h2p = .14. With regard to
RQ1, this suggests that message sidedness has the strongest eﬀects for sources with a
hybrid method of information provision.5
H3, H4, and H5 exploring the moderating eﬀects of thinking styles were tested with a
hierarchical regression analysis. In the ﬁrst block, message sidedness, ﬂexible thinking, and
need for cognition were entered as potential predictors; the second block included all twoway interaction terms (as the product of the centralized variables: sidedness and ﬂexible
thinking, sidedness and need for cognition, ﬂexible thinking and need for cognition)
and the three-way interaction. The ﬁnal model was signiﬁcant, F(7, 460) = 5.54; p
< .001; R 2 = .079. As shown in Table 2, the interaction of message sidedness and ﬂexible
thinking emerged as a signiﬁcant predictor of credibility. To investigate the direction of
this interaction, a simple slope analysis (Aiken & West, 1991) was conducted: Results
showed that those with high levels of ﬂexible thinking perceived two-sided entries to be
more credible, b = 0.56, SE = 0.16, t = 3.40, p = .001, whereas the slope was not signiﬁcant
for lower levels of ﬂexible thinking (see Figure 2). This ﬁnding supports H4. The data show
no support for H3 because the interaction of message sidedness and need for cognition
was not a signiﬁcant predictor of perceived credibility. Finally, in support of H5, ﬂexible
Table 1. Eﬀects of message sidedness and information source on perceived credibility (mean values
and standard deviations in parentheses).
User-generated
Hybrid
Expert-generated
Total

One-sided

Two-sided

Total

2.64 (0.99)
2.75 (0.96)
3.67 (0.86)
2.88 (1.03)

2.44 (1.08)
3.44 (0.85)
3.72 (1.10)
3.14 (1.18)

2.55 (1.03)
3.02 (0.97)
3.70 (1.01)
3.00 (1.11)

12

A. J. FLANAGIN ET AL.

Table 2. Hierarchical regression analysis: Eﬀects of message sidedness, ﬂexible thinking, need for
cognition, and their interactions on perceptions of information credibility.
Perceived credibility
Predictor

R2

Block 1
Message sidedness
Flexible thinking (FT)
Need for cognition (NC)
Block 2
Interaction: sidedness X FT
Interaction: sidedness X NC
Interaction: NC X FT
Three-way-interaction

.032

Beta

p

.118
.116
.032

.011
.036
.565

.152
.080
–.027
.048

.006
.145
.557
.338

.079

thinking was shown to be the only signiﬁcant (and thus stronger) moderator of the
relationship between message sidedness and perceived credibility.

Discussion
This study extends knowledge on the interplay of heuristic cues in complex information
environments and the conditions under which people value particular information sources
and ‘balanced’ content in evaluating the credibility of information they might encounter
online. Results from our experiment in the context of online encyclopedia entries indicate
that the degree to which information is generated and/or vetted by experts versus laypeople is an important factor in people’s credibility decisions. This is consistent with past
research (e.g., Blikstad-Balas, 2016; Flanagin & Metzger, 2011; Kubiszewski et al., 2011;
Lucassen & Schraagen, 2011), and is likely a manifestation of the authority and reputation
heuristics that have been observed to aﬀect credibility evaluation in other online contexts
(Metzger et al., 2010).

Figure 2. Simple slope analysis: Interaction of message sidedness and ﬂexible thinking on perceived
credibility.
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Data from this study also conﬁrm that people factor in message sidedness as they assess
credibility, although to a lesser extent than information source. Two-sided messages were
perceived as more credible than one-sided messages, perhaps because in the online encyclopedia context one-sided messages violate people’s expectations for unbiased information and trigger a response to perceived persuasive intent. However, although our
ﬁndings for message sidedness are consistent with credibility research in other domains
(e.g., Eisend, 2006; Pechmann, 1992; Zhao & Capella, 2008), they are weaker than anticipated. Their more modest inﬂuence could stem from message sidedness cues being more
obscure, since they are manifest only in the message, in contrast to relatively more conspicuous cues such as those of the information source (i.e., partisan news outlets),
which may be detected more readily.
More intriguing is that message sidedness matters most when content comes from a
hybrid source (i.e., when information is both expert- and user-generated). One possible
explanation for this interaction is that people may have clearer expectations for expertand user-generated information than they do for less familiar hybrid models of information provision. In the case of online encyclopedias especially, people may expect
expert-generated information from a source such as Encyclopedia Britannica to be neutral
or balanced (two-sided) and user-generated information from a source like Wikipedia to
be more biased (one-sided), and arrive at their credibility judgments according to those
expectations.
Heuristics may guide this process. For hybrid sources for which authority and reputation are less clear, persuasive intent/expectancy violation heuristics, which have been
shown to trigger arousal and therefore skepticism (Metzger & Flanagin, 2015; Metzger
et al., 2010), might be more pronounced. Consequently, one-sided content as an indicator
of persuasive intent, which prompts an expectancy violation in the online encyclopedia
context, becomes more crucial as a credibility cue. Under conditions of more ambiguous
hybrid information sources, persuasive intent may be mitigated by two-sided messages,
assuaging people’s concern about the credibility of the information. Taken together, the
results from Hypotheses 1 and 2 tentatively suggest a potential two-step process in credibility evaluation whereby people check the information source to determine its credibility,
and if there are doubts about the source, they then turn to message factors. In this way,
two-sided messages may provide the biggest credibility ‘boost’ to information from less
familiar sources, since the source cues are more ambiguous.
Another important contribution of this study is the identiﬁcation of individual diﬀerences in thinking styles to understand who is more or less inﬂuenced by two-sided versus
one-sided information. In contrast to prior research that has found need for cognition to
be a signiﬁcant moderator of the relationship between message sidedness and people’s attitudes (Winter et al., 2015) and beliefs (Kardash & Scholes, 1996), need for cognition did
not signiﬁcantly aﬀect the inﬂuence of message sidedness on credibility ratings. Given this,
although need for cognition is inﬂuential on attitudes and beliefs more generally, it does
not appear to similarly aﬀect people’s credibility evaluations speciﬁcally (see, for example,
Medders, 2015). Flexible thinking, however, does.
Prior work on ﬂexible thinking open-mindedness has found that it lowers heuristic
and increases analytic processing (Kokis et al., 2002) and makes people more skeptical
toward, and less willing to blindly accept, information based on surface cues or features
(Swan & Revlin, 2015). Furthermore, ﬂexible thinking inoculates against the belief bias

14

A. J. FLANAGIN ET AL.

(believing information based on plausibility rather than quality; MacPherson & Stanovich, 2007), conﬁrmation bias (selecting information simply because one agrees with
it; Hohn, 2015; Svedholm-Häkkinen & Lindeman, 2018), and evaluation bias (tendency
to evaluate preference-consistent arguments as higher quality). It is also shown to
increase propensity to evaluate information objectively (Svedholm-Häkkinen & Lindeman, 2018).
Findings from this study reﬂect these tendencies. High ﬂexible thinkers rated two-sided
messages as more credible than one-sided messages, which suggests that ﬂexible thinkers
are more favorable to messages that provide alternative viewpoints. Moreover, favoring
two-sided over one-sided messages would seem to require a more analytic orientation
to information processing and attention to quality (versus surface) cues, as might be
the case when seeking information from an encyclopedia, and the reductions in various
information processing biases described above also suggest a greater appreciation for
diverse information. In addition, consistent with ﬁndings from this study, those more tolerant of ambiguity (i.e., uncertainty-oriented) were more persuaded by two-sided rather
than one-sided messages (Sorrentino et al., 1988) and high need for cognitive closure individuals have been hypothesized to dislike two-sided messages because they are ambiguous
and frustrate closure (Braatz, 2017).
Overall, ﬂexible thinking is a speciﬁc, useful, and relevant measure of people’s capacity
to openly consider diverse viewpoints, which in a rich and varied media environment
might serve as an important indicator of willingness to entertain alternative perspectives
across a variety of contexts online. In an information environment that is seemingly
increasingly dominated by one-sided information, ﬂexible thinking may in fact serve to
inoculate against the biased presentation of information. Nonetheless, ﬂexible thinking
has received almost no attention as a relevant thinking style measure in the context of
information evaluation, despite the fact that it is clearly more important in the context
of credibility assessment than is need for cognition. The ﬁndings of our study suggest,
for example, that ﬂexible thinkers are more receptive to messages that provide alternative
viewpoints, and may thus be the best ‘target’ group for such content.
To some extent, the ﬁndings from this study might be somewhat context speciﬁc, and
the role of source and message factors ‒ and the relevant heuristic cues they trigger ‒ might
vary in other contexts. For example, research examining more subjective personal preference information (i.e., movie reviews) found user-generated content to be more credible
than expert-generated content at high volume of information contributors (Flanagin &
Metzger, 2013), quite possibly due to a ‘bandwagon’ heuristic whereby individuals privilege laypeople’s opinions, but only at high information volume. In that context, the primacy of source information was moderated by volume cues (which are not terribly
relevant in the context of Wikipedia) and the mitigating role of message sidedness was
not applicable. Thus, although the general logic of heuristic information processing
endures, heuristic processing must be understood in terms of the speciﬁc information
context.
While the present study is limited by a forced exposure setting and only considers the
outcome measure of perceived credibility, future research could beneﬁt by focusing
squarely on information processing or elaboration measures in order to better unpack
the process of credibility evaluation across contexts. Indeed, studies that are more naturalistic and that measure the ways in which people arrive at their credibility decisions are
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required to build theory about the processes that guide online credibility evaluations.
Moreover, changing social perceptions of user-generated information sources as legitimate
and credible necessitate future research in this domain to ensure that the ﬁndings of this
study endure over time.
That said, contributions of the present study include an extension of source type to
include the diversity of possibilities available online today (including whether information
is expert-generated, user-generated, or a combination of these) and the clariﬁcation of how
message sidedness and type of information source aﬀect the perceived credibility of online
information. Although past research had indicated source diﬀerences consistent with our
ﬁndings, it had not considered message sidedness in this context, nor had the important
interactions between these factors been uncovered. This study thus serves to specify and
elucidate the conditions under which people favor two-sided over one-sided reference
content online. Additionally, this study introduces, tests, and validates how individual
psychological diﬀerences aﬀect the evaluation of online information credibility. Importantly, ﬂexible thinking is proposed as a novel, critical, and understudied factor in online
information assessment, which appears to be a superior measure of other cognitive dispositions or ‘thinking styles’ such as need for cognition in this domain. Overall, these contributions help to clarify how people navigate the wide diversity of information options
available today in eﬀorts to locate credible information to guide their attitudes and
behaviors.

Notes
1. Although all information on Wikipedia is user-generated, such users of course include both
topical experts and non-experts. Yet, unlike Citizendium and Encyclopædia Britannica, all
Wikipedia entries are not routinely conﬁrmed by experts prior to publication.
2. Entries were assessed on a 5-point Likert-type scale (high values corresponded with greater
agreement; Cronbach’s alpha = .77) in terms of whether respondents (N = 487) felt that (a)
more than one side of the issue was presented, (b) the information was presented in a
balanced way, (c) information was presented impartially, (d) information was biased
(reverse-coded), and (e) one perspective was presented more strongly than another
 = 2.80, SD = .64) were viewed as signiﬁcantly less
(reverse-coded). One-sided entries (X
 = 3.31, SD = .66; p < .001).
balanced than two-sided entries (X
3. The scale consisted of the following items: Even after I’ve made up my mind about something, I am always willing to consider a diﬀerent opinion; When thinking about a problem,
I consider as many diﬀerent opinions on the issue as possible; I feel that thinking about other
points of view is a waste of time (reverse coded); People should always consider evidence that
goes against their beliefs; I often ignore information that is diﬀerent from what I believe
(reverse coded); I often change what I believe when I ﬁnd new information or evidence; I
do not usually look at many diﬀerent opinions before forming my own view (reverse
coded); I always see many possible solutions to problems; It’s important to change what
you believe when new information suggests you should.
4. The scale consisted of the following items: I like challenging problems instead of easy ones; I
like problems that take a lot of thought rather than something that needs little thought; I like
to do things where I don’t have to think at all (reverse-coded); I like to do things that make
me think hard; I like to spend a lot of time and energy thinking about something; I try to
avoid problems that I have to think about a lot (reverse-coded); I like doing things that
I’ve learned to do well again and again so that I don’t have to think so hard about them
(reverse-coded); I’m not interested in learning new ways to think (reverse-coded); It’s really
cool to ﬁgure out a new way to do something.
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5. With regard to the content of the entries, an additional signiﬁcant eﬀect of topic on perceived
information credibility occurred, F (5, 426) = 6.48; p < .001, h2p = .07, showing that the entry
on the topic of Shakespeare was perceived as less credible than all other topics except for the
entry on ﬂat tax (from which it did not diﬀer; post-hoc comparisons with Bonferroni correction: p < .05). Entries for these two topics thus were perceived as somewhat less credible than
others, perhaps due to their highly controversial and somewhat implausible nature.
Additionally, a signiﬁcant three-way interaction of message sidedness, information source,
and topic emerged, F (10, 426) = 2.02; p = .030; h2p = .05, which did not qualify the pattern
of the higher-order interaction since two-sided messages on every topic were perceived as
more credible when presented on hybrid sources. Similarly, no pattern emerged across the
information domains (i.e., entertainment, etc.) to suggest they were meaningful in this
study. Overall, then, the inclusion of multiple topics seems to have achieved the goal of
enhancing validity by guarding against outcomes merely being issue-speciﬁc since the preponderance of evidence shows that diﬀerences in topic or information domain did not dictate
the study’s outcomes to any large degree.
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