Students’ Trust in Research-Based Results about Potential Health Risks Presented in

Popular Media

Abstract
Students read texts about research on consumption of artificial sweeteners and use of cell
phones, respectively, that either concluded that there were serious health risks or no risks
associated with consumption/use and then rated their trust in the conclusions. Results showed
interactions between prior beliefs about the issues and text condition (risk vs. no risk) on trust
in conclusions that were consistent with a confirmation bias assumption. Belief-biased
information processing was contextualized in the sense that it varied somewhat across the two
issues, however, being more pronounced for the cell phone than for the artificial sweetener
issue. Additionally, some evidence was found for a distinct negativity bias in that students
overall tended to trust conclusions ascertaining that there were risks more than conclusions
ascertaining that there were no risks. Finally, students’ self-reported use of critical reading

strategies implied less trust in both types of conclusions.

Keywords: Prior beliefs, risk, trust in research, reading, undergraduates



Introduction

Human beings seem essentially conservative, in the sense that we are reluctant to trust
information that is contrary to our beliefs about how things are. In many situations this is
probably a reasonable attitude; if we were ready to change our beliefs whenever we encounter
new belief-inconsistent information, interpretation and understanding of our surroundings
would be time consuming and require a lot of cognitive effort. Maintaining pre-existing
beliefs may simply be more adaptive and pragmatic in the majority of situations (Lord &
Taylor, 2009).

Trust in new information is, however, often a precondition for learning, also when that
information contradicts what we already believe to be true. Yet, people’s tendency to rely on
the beliefs they hold, and not trusting new information inconsistent with those beliefs, has
been demonstrated within a number of areas, such as science education in elementary as well
as higher education (e.g. Chinn & Brewer, 1993; Halloun & Hestenes, 1985; Mihelich,
Sarathchandra, Hormel, Craig, & Storrs, 2915; Renken & Nunez, 2010), socio-scientific
topics, such as climate change and AIDS (Kahan et al., 2012; Kardash & Scholes, 1996), and
social issues, such as capital punishment and school integration (Lord, Ross, & Lepper, 1979;
Murphy & Alexander, 2004). Lack of trust in belief-inconsistent information may be
problematic in educational contexts and even more so in situations where important
information concerning health or personal security is presented, as in the case of many
people’s resistance to effective vaccination programs (Demicheli, Rivetti, Debalini, & Di
Pietrantonj, 2012). People’s trust in new information may be affected by a number of different
variables related to features of the source and content of the message, as well as individual
variables such as prior beliefs, prior knowledge, and the perceived relevance of the message
(Andreassen & Strgmsg, 2012). In the present study we focus on how students’ prior topic
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their trust in research-based information about potential health risks. In addition, we explore
whether students’ tendency to reflect on new information and their likelihood of critically
evaluating the message may also affect their trust in potentially important information on
health issues.
Belief biased information processing

People’s tendency to let their prior beliefs more or less unwittingly prime or guide
evaluation of new information, has been observed in a number of studies and seems to be
consistent across situations, in particular when the issue in question is personally relevant to
the reader and when alternative perspectives exist (Nickerson, 1998). In such situations
people tend to search for information that confirms what they already believe to be true and
also ignore or refute belief-inconsistent information. Koehler (1993), for example, found that
scientists judged research reports that confirmed their prior beliefs to be of higher quality than
reports that did not. One way of reducing the value of belief-inconsistent research reports
could be more or less valid critique of the methodological approach. This was demonstrated
in a study by Munro (2010) where students read brief research reports about a stereotype
associated with homosexuality. Results showed that students reading belief-inconsistent
research reports afterwards tended to agree that the validity of the stereotype is not a question
that can be addressed using scientific methods. Likewise, Greenhoot, Semb, Colombo, and
Schreiber (2004) showed that students interpreted belief-inconsistent research results to be
wrong. However, students emphasizing that interpretations of results should not be biased by
prior beliefs also demonstrated more acceptance of belief-inconsistent interpretations of the
results. That is, students who were more able to distance themselves from their prior beliefs,
were also less reluctant to accept belief-inconsistent accurate interpretations. Of note is that
people’s distrust in belief-inconsistent information, as demonstrated across numerous contexts
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scientific studies (Greenhoot et al., 2004; Kardash & Scholes, 1996; Koehler, 1993; Lord et
al., 1979; MacCoun, 1998; Munro, 2010).

Of course, a skeptical attitude towards research results is not necessarily a negative
sign. Scientists often disagree, and following a Popperian logic, scientists should actively
search evidence to test whether hypotheses can be disconfirmed. It may, however, be more
problematic if hypotheses and research results are dismissed solely because they are
inconsistent with prior beliefs. For example, there are concerns in several countries about
people’s skeptical attitudes towards vaccination programs (Demicheli et al., 2012), Also,
people’s beliefs about the causes of global warming are not necessarily based on reports from
the scientific community (Kahan et al., 2012; Rudman, McLean, & Bunzl, 2013). In the
present study we introduced students to popular media reports of research on potential health
risks related to cell phone radiation and the intake of artificial sweeteners, with both topics
assumed to be personally relevant to our participants. Our hypothesis was that participants’
prior beliefs would affect their trust in the conclusions of the reports. Some studies suggest,
however, that risk topics in and of themselves may also affect readers’ trust.

Risk biased information processing

Results from three studies by Siegrist and Cvetkovich (2001) indicated that people
may have more trust in scientific studies that demonstrate health risks than in studies that
show no risk - a “negativity bias”. This pattern of confidence was shown for both more and
less reputable information sources. In two later studies, Cvetkovich, Siegrist, and colleagues
also included measures of participants’ initial perspectives on the risk issues they read about
(Cvetkovich, Siegrist, Murray, & Tragesser, 2002). Again, new information communicating
health risks was trusted more than non-risk information. In addition, Cvetkovich et al. (2002)
found that this pattern was reinforced when participants’ initial perspectives were in line with
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in studies by Eiser, Miles, and Frewer (2002), also when participants’ degree of acceptance
(i.e., attitudes) was controlled for. However, several later studies indicate that it actually may
be quite difficult to differentiate between a “negativity bias” and a “confirmation bias”
(Poortinga & Pidgeon, 2004; White, Pahl, Buehner, & Haye, 2003). In two studies of
participants’ trust in research results on the effect of food additives, White et al. (2003) found
clear interactions between prior beliefs and message valence (i.e., risk/no risk) and a main
effect of only prior beliefs on participants’ trust in the message. Although those results only
supported the “confirmation bias” hypothesis, White et al. (2003) assumed that a “negativity
bias” may play a role in people’s trust in risk information concerning other topics. In a study
of people’s trust in the regulation of genetically modified (GM) food, Poortinga and Pidgeon
(2004) mainly confirmed the results from White et al (2003), except that “negativity bias”
seemed to play a role for undecided people, that is, participants who did not have strong
beliefs in favor of or against the regulation of GM food, with those participants seemingly
finding information about risk more informative than “no-risk” information.

Findings regarding the role of a “negativity bias” are thus somewhat mixed, but there
are some indications that people in a number of situations trust risk information more than no-
risk information. Several explanations have been suggested for the “negativity bias”.
Skowronski and Carlston (1989) proposed that negative behavior is generally perceived to
have a higher diagnostic value than positive behavior. For example, a trustworthy person must
act trustworthy most of the time to maintain that label, whereas a person labeled dishonest
may rarely lie but still be regarded as dishonest. That is, negative information is often
regarded as more informative than positive information, in the sense that information about
potential risks tells us what to avoid whereas no-risk information does not give any specific

action-related clues (Siegrist & Cvetkovich, 2001).



In the present study we wanted to explore whether a negativity bias might affect
students’ trust in risk/no-risk information when trust was also potentially predicted by
participants’ prior beliefs about the topic (i.e., by a confirmation bias). People’s judgment of
risk information may, however, also depend on how much effort they invest in evaluating
different features of the message, for example whether it is reasonable and coherent, or the
source of the message (Lewandowsky, Ecker, Seifert, Schwarz, & Cook, 2012).

Processing the message

If a message is perceived by the reader as personally relevant, it is likely to elicit more
processing. Still, a number of motives may bias that processing, with such motives likely to
be anchored in the reader’s values, identity, experience, and so forth (Lord & Taylor, 2009;
Petty & Brifiol, 2012). That is, although readers may think deeply about new information that
is belief-inconsistent, they are most likely to hold on to their beliefs. Indeed, observations of
people engaged in deep processing of belief-inconsistent information, show that they often
intentionally put more effort into refutation of that information than into modifying their
initial beliefs (Klaczynski, Gordon, & Fauth, 1997; Lord & Taylor, 2009; Molden & Higgins,
2005). One way of facilitating more balanced and integrated comprehension of belief-
inconsistent information, has been to instruct people to make accurate judgments and prepare
to discuss the reasons for their evaluations (Lewandowsky et al., 2012; Molden & Higgins,
2005). Other approaches to modify biased evaluation of research studies, has been to instruct
participants to evaluate the studies they read from a perspective that differs from their own
(Beatty & Thompson, 2012) or to imagine that research results were the opposite of the
reported results (Lord, Lepper, & Preston, 1984). In a recent study, McCrudden and Sparks
(2014) found that instructing students to carefully consider their own beliefs in light of the
evidence encountered in a text might lead them to take opposing ideas more into
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decouple from prior beliefs while working on a reasoning task, facilitated less biased
processing of belief-inconsistent information. Those studies suggest that people may need to
become consciously aware of their prior beliefs and to make a concerted effort to evaluate
new information according to other criteria or perspectives, in addition to the beliefs they
hold. People do not seem to easily depart from prior beliefs and experiences, however, as they
often choose to trust the first idea that comes to mind when confronted with a problem solving
task (Bilalic, McLeod, & Gobet, 2008; Frederick, 2005). Instruction in metacognitive
strategies aimed at increased awareness of own beliefs and monitoring of inconsistencies
while reading contradicting documents, has been demonstrated to improve students’
comprehension and representation of belief-inconsistent information (Maier & Richter, 2014).
Thus, becoming aware of the prior beliefs one holds may be a precondition for the decoupling
strategy suggested by Stanovich et al. (2013), while monitoring of inconsistencies could
increase students’ tendency to consider multiple perspectives and thereby modify people’s
belief biased evaluation of new information (Beatty & Thompson, 2012).

In the current study, we included a reflection task to measure to what extent
participants tended to reflect on the first solution that came to mind (Frederick, 2005) and a
self-report measure targeting their likelihood of critically evaluating science-related
information. Our hypotheses were that reflection and monitoring as indicated by participants’
scores on those measures would be related to their degree of trust in belief-inconsistent or
belief-consistent research results presented in the documents they read.

The present study

Given this theoretical background analysis, we set out to study whether students’ prior
beliefs about two issues involving potential health risks — cell phone radiation and the intake
of artificial sweeteners — would affect their evaluation of research results presented in popular
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regard research results in accordance with their prior beliefs as most trustworthy. In order to
ensure that the topics were actually relevant to participants, we asked them to report how
frequently they used a cell phone and consumed artificial sweeteners, respectively. Moreover,
as some studies have shown that research results demonstrating risk may be regarded as more
trustworthy than results demonstrating no risk, we had participants reading research reports
concluding with either risk or no risk. Given mixed results from prior studies regarding a
negativity bias in information processing, we had no specific hypothesis about the role of risk
in their trustworthiness judgments, however. Finally, we included indicators of students’
tendency to reflect on their own ideas and their evaluation of research-based claims presented
in popular media. Based on prior research on students’ processing of belief-inconsistent
information (e.g. Maier & Richter, 2014; McCrudden and Sparks, 2014), we expected that
higher degrees of cognitive reflection and reportedly more use of critical evaluation strategies
when encountering science-related information would be associated with more cautious
evaluation of the trustworthiness of presented claims.
Method

Participants

The sample consisted of 170 (55.9 % females) first-year students at a university
college in south-east Norway. Participants were selected from a total sample of 262 students,
with only students demonstrating accurate recall of conclusions from the two texts they read
in the study included in the analyses. They had an overall mean age of 23.5 (SD = 6.2) and
attended three different bachelor-level programs: teaching (n = 70), engineering (n = 42), and
economics (n = 58). Participation in the project was voluntary and all data were treated
anonymously and confidentially.

Materials



Texts. Each participant read one 325-word text on the controversial issue of whether
the artificial sweetener aspartame might pose any health risk and one 379-word text on the
controversial issue of whether cell phone radiation might have any negative health effects.
The artificial sweetener (aspartame) text was from a bi-weekly magazine for the health care
sector called Today’s Medicine; the cell phone text from a popular science magazine called
Illustrated Science.

The two texts were presented on separate sheets of paper. The text on artificial
sweeteners was written by the named editor of the health care magazine, and in addition to
this information about the author and the author’s credentials, information about the
publication and the date of creation was provided. The text on cell phone use was written by a
named research reporter, with information about the publication and date of publication also
provided.

Both texts consisted of four paragraphs, including the same type of content across
texts. In the first paragraph, the issue was briefly introduced and readers were told that some
people think that intake of artificial sweeteners/use of cell phones may cause serious health
problems, whereas others think that both are perfectly safe. The second paragraph explained
in neutral terms how artificial sweeteners are produced and digested and how cell phones
work, respectively. In the third paragraph, it was referred to a recent research review by an
expert on the issue in question, providing information about the different types of
investigations that were included in the reviews. Finally, we manipulated the emphasis on risk
by varying the conclusion in the fourth paragraph of each text. Thus, in the high risk versions,
the conclusion stated that, based on the expert review, existing research provides scientific
evidence that there is a relationship between the intake of artificial sweeteners/cell phone use

and health problems. In the low-risk versions, the conclusion stated that scientific evidence



disproves that such a relationship exists. Please note that the only difference between the risk
and no-risk version of a text was the opposite conclusion.

The two texts contained passages collected from authentic sources that participants
would typically encounter when reading to inform themselves about the issues in question,
while the conclusions were created by the authors of this study

Self-reported intake of artificial sweeteners and use of cell phones. Participants
were asked to mark on a scale from 1 to 5 their intake of drinks containing artificial
sweeteners during a week, and how many minutes during an ordinary day they spent talking
on their cell phone. For the artificial sweeteners item, response alternatives were 1: 0-0.5 liter,
2: 0.5-2 liters, 3: 2-4 liters, 4: 4-6 liters, and 5: more than 6 liters. The response alternatives
for the cell phone item were 1: 1-5 min., 2: 5-20 min., 3: 20-60 min., 4: 60-120 min., and 5:
more than 120 min.

Topic beliefs. Participants’ prior topic beliefs were assessed with a four-item
inventory using a 10-point scale (1 = not at all true, 10 = very true) that asked participants to
rate their agreement with two statements concerning artificial sweeteners (“I believe there is a
relationship between intake of the artificial sweetener aspartame and health problems” and “I
do not believe that intake of artificial sweeteners can impair one’s health” [reverse coded]),
with scores yielding a Cronbach’s o 0f .82, and two items concerning cell phones (“I believe
that cell phone use can impair one’s health” and “I do not believe that cell phone radiation can
cause cancer” [reverse coded]), with scores yielding a Cronbach’s a of .92.

Self-reported prior knowledge. As a proxy for prior knowledge, we used three items
to assess participants’ perceived knowledge of or familiarity with each of the issues discussed
in the texts. For the issue of artificial sweeteners, participants rated their knowledge about (1)
different types of artificial sweeteners and what they contain, (2) possible health problems
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whether use of artificial sweeteners might involve any health risk (Cronbach’s o = .88).
Regarding the issue of cell phones, participants rated their knowledge about (1) how cell
phones send and receive signals, (2) possible health problems when using cell phones, and (3)
how researchers investigate whether cell phone use might involve any health risk (Cronbach’s
a =.73). On all items, participants rated their agreement with the knowledge statements (“I
have knowledge about ...”) on a 10-point scale (1 = disagree completely, 10 = agree
completely). Prior research has found perceived knowledge to be quite a good indicator of
students’ scores on knowledge measures (Stanovich & West, 2008) and to play an important
role in their judgments of new information (Andiliou, Ramsay, Murphy, & Fast, 2012).

Cognitive reflection test. The Cognitive Reflection Test (CRT) (Frederick, 2005) was
used to assess participants’ general ability to suppress an intuitive and spontaneous wrong
answer in favor of a reflective correct answer. The test is composed of three tasks (sample
item: “A bat and a ball cost $1.10 in total. The bat costs a dollar more than the ball. How
much does the ball cost?”) and right answers were scored with 1 point for each of the three
tasks (maximum score = 3). The internal consistency reliability (Cronbach’s a) for scores on
the three-item measure was .57, with this somewhat low level of reliability probably
attributable to the fact that particular items were very hard for our participants.

The CRT has also been described as a measure of one’s “tendency to accept
heuristically triggered responses” (Toplak, West, & Stanovich, 2011, p.1284). In several
studies, it has been shown to correlate moderately with both cognitive ability and skills in
rational thinking, but also to independently predict central aspects of rational thought
(Frederick, 2005; Toplak et al., 2011).

Trust in conclusion. After having read the texts, participants were asked to write
down the main conclusion of each (“What was the main conclusion of this text?”’). In order to
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analyses reported in this article. They were then asked to rate the extent to which they trusted
the conclusion (“To what degree do you trust this conclusion?”’), using a 5-point scale ranging
from not at all (1) to to a very high degree (5).

Critical reading of media reports of science. To assess participants’ likelihood of
critically evaluating science-related information presented in popular media, we developed the
Critical Reading of Media Reports of Science Scale (CROMROSS). Three of the items were
adapted from the Critical Thinking subscale of the Motivated Strategies for Learning
Questionnaire (MSLQ) (Pintrich, Smith, Garcia, & McKeachie, 1993), which was designed to
measure students’ use of strategies to make critical evaluations of ideas by applying previous
knowledge to new situations. On the CROMROSS, however, readers were asked to rate their
agreement with statements concerning how they relate to information about research and
science presented in popular media such as newspapers, magazines, radio, television, or
various websites, with all six items included in the scale addressing to what extent readers
judge the plausibility of claims through critical thinking (sample items: “When I see claims
about new knowledge and new discoveries in the media, | consider how well justified these
claims are” and “When media present a theory, interpretation, or conclusion about a scientific
issue, I try to judge whether there are other possible explanations™). All six items were rated
on a 5-point scale (1 = very seldom, 5 = very often). The reliability estimate (Cronbach’s a)
for participants’ scores on this measure was 87.

Procedure

Materials were group administered to the participants in each of the three bachelor programs
separately during regular 45-min lectures. The data collection was administrated by the first
and second authors together with four trained research assistants.

Each participant received a folder containing all the materials. They answered a

questionnaire on demographics before responding to the self-reported intake of artificial



sweeteners and use of cell phone scales, the four topic belief items, and the six perceived
knowledge items. The two texts were then introduced with the following instruction, written
on a separate sheet of paper: “We have copied two articles on current health issues. Read
these articles carefully to decide whether you ought to change some of your own habits. When
you have finished, you will get some questions about what you read. It is therefore important
that you try to remember what you read in these articles.” The texts were then presented on
separate sheets of paper in counterbalanced order. Participants did not look back to the texts
while completing the remaining tasks. Students read texts on both topics in either the risk (98
students) or no-risk (72 students) condition.

After finishing the texts, participants first worked on the Cognitive Reflection Test
(CRT), and were afterwards asked to state the main conclusion of the text they had read first
and to rate the extent to which they trusted the recalled conclusion. Participants then
completed the same tasks in the same order for the other text.

Finally, participants completed the Critical Reading of Media Reports of Science Scale
(CROMROSS). This scale was administered last because we intended that participants should
process the texts without being cued on the importance of critically evaluating their claims.
All participants finished the tasks within the allotted 45 minutes.

Only the 170 students that recalled the conclusions correctly were included in
subsequent statistical analyses, with that procedure followed to control for potential memory
biases.

Results

Preliminary analyses using independent samples t-tests showed no statistically
significant differences between participants in the no-risk and risk conditions with respect to
prior topic beliefs (M =6.62, SD = 2.46 vs. M = 6.89, SD = 2.39, t{[166] =-.71, p = .48,
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=.79, p = .43, Cohen’s d = .12, for cell phone use), self-reported topic knowledge (M = 3.77,
SD =2.02 vs. M =4.05, SD = 2.25, t[167] = -.81, p = .42, Cohen’s d = .13, for artificial
sweeteners; M =4.07, SD = 1.99 vs. M =4.37, SD = 1.88, t[167] =-1.03, p = .31, Cohen’s d
= .15, for cell phone use), self-reported intake of artificial sweeteners (M = 1.96, SD = 1.08 vs.
M =1.92, SD =1.03, t(168) = .25, p = .81, Cohen’s d = .04), or self-reported use of cell
phones (M = 1.83, SD = .84 vs. M = 1.82, SD = .83, t(168) = .13, p = .90, Cohen’s d = .01).

We also ran two paired samples t-test to see if participants’ initial beliefs and self-
reported knowledge differed between the two topics. Results showed that participants tended
to have stronger beliefs about the intake of artificial sweeteners (M = 6.75, SD = 2.41) than
about the use of cell phones (M =5.85, SD = 2.64) as a potential health risk, with t(167) =
3.78, p <.001, Cohen’s d = .36. Participants also reported statistically significantly lower
knowledge about artificial sweeteners (M = 3.93, SD = 2.15) than about cell phones (M = 4.24,
SD = 1.93), with t(168) = -1.99, p < .05, Cohen’s d = .15.

[Table 1 about here]

Table 1 presents descriptive data and correlations between variables for the artificial
sweetener topic. Gender (females = -1, males = 1) correlated positively with participants’ self-
reported intake of artificial sweeteners (r = .25, p <.01), indicating that males were more
likely to report a higher weekly intake than females. Males were also likely to outperform
females on the CRT (r = .16, p <.05) and report higher scores on the CROMROSS (r = .20, p
< .05). Moreover, there was a statistically significant negative correlation between self-
reported intake of artificial sweeteners and prior topic beliefs (r = -.17, p <.05), indicating
that the more artificial sweeteners participants consumed the less they believed in a
relationship between such consumption and potential health risks. Prior topic beliefs
correlated positively with self-reported knowledge (r = .19, p <.05), indicating that the more
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more they reportedly knew about the topic. There was also a clear relationship between scores
on the CRT and the CROMROSS (r = .40, p <.001), indicating that participants’ tendency to
suppress intuitive and spontaneous answers was positively related to their self-reported
critical reading skills. Finally, CROMROSS was negatively correlated with participants’ trust
in the conclusion (r = -.20, p < .05), with higher scores on the critical reading measure
associated with lower trust in the text’s conclusion.

[Table 2 about here]

Table 2 presents descriptive data and correlations between variables for the cell phone
topic. Gender was positively related to participants’ self-reported knowledge about the topic
(r =.18, p <.05), indicating that males were more likely to report a higher level of knowledge
than females. Self-reported knowledge was also positively related to scores on the
CROMROSS (r = .16, p < .05), whereas CROMROSS scores correlated negatively with
students trust in text’s conclusion (r =-.30, p <.001).

Next we ran two hierarchical multiple regression analyses with trust in the artificial
sweetener and the cell phone conclusions, respectively, as dependent measures. In both
analyses, gender, self-reported intake of artificial sweeteners/use of cell phones, and self-
reported topic knowledge were entered into the equation in Step 1. In Step 2, we included
scores on the CRT, the CROMROSS, text condition, and scores on the topic belief measure,
as well as a variable representing the cross-product multiplicative term between topic beliefs
and text condition. Gender (females = -1, males = 1) and text condition (no risk = -1, risk = 1)
were contrast-coded before the two regression analyses were performed. To prevent
multicollinearity among the first-order terms and the interaction term, the interaction term
was created and regression analysis performed after centering the topic belief variable (Aiken
& West, 1991). Table 3 shows the results of the first hierarchical regression analysis with
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[Table 3 about here]

In Step 1, gender, self-reported intake of artificial sweeteners, and self-reported
knowledge did not explain a statistically significant amount of the variance in the trust score,
Rz =.01, F(3, 155) = .41, ns. However, the variables entered in Step 2 accounted for a
statistically significant increment in the explained variance of trust in the conclusion, Rz = .29,
Fenange(5, 150) = 11.89, p <.001. In this step, a statistically significant negative relationship
was found for CROMROSS, B = -.16, p < .05, indicating that students’ self-reported use of
critical reading strategies were negatively related to their trust in the conclusion of the
artificial sweetener text. There was a statistically significant positive relationship between text
condition and trust in the conclusion, B = .43, p <.001, with students that read the text
concluding that intake of artificial sweeteners is related to health risks being more likely to
trust the text’s conclusion than students reading the text disproving the existence of such a
relationship. Finally, the interaction term between topic beliefs and text condition uniquely
predicted trust in the conclusion, with B =.20, p < .01. Following Aiken and West (1991), we
graphed the statistically significant interaction to interpret its nature. Figure 1 indicates that
the relation between topic beliefs and trust in the conclusion depended on the text version that
participants had been reading. Specifically, when participants read that there was a risk, they
tended to put more trust in the conclusion the stronger their prior beliefs in a causal
relationship between the intake of artificial sweeteners and health problems, and when
participants read that there was no risk, they tended to put less trust in the conclusion the
stronger their prior beliefs in such a causal relationship. In particular, participants that initially
believed strongly in potential health risks seemed to trust a text conclusion confirming those
beliefs more than a conclusion disconfirming them.

[Figure 1 about here]



Table 4 shows the results of the second hierarchical regression analysis with trust in
the cell phone conclusion as the dependent variable. Again, the three variables entered in
Step 1 did not explain a statistically significant amount of the variance in the trust score, R2
=.03, F(3, 156) = 2.48, ns. There was, however, a statistically significant negative
relationship between gender and trust, B =-.17, p < .05, indicating that females tended to trust
the conclusion more than males. The variables entered in Step 2 accounted for a statistically
significant increment in the explained variance of trust in the conclusion, R? = .38, Fehange(5,
151) =19.80, p <.001. Students’ self-reported cell phone use had a statistically

[Table 4 about here]
significant negative relationship with trust in the conclusion, 3 = -.16, p < .05, indicating that
the more participants reportedly used cell phones, the less likely they were to trust the
conclusion. Again the CROMROSS score predicted trust in the conclusion negatively, = -
.19, p < .01: the higher scores participants had on the critical reading strategy measure, the
less they seemed to trust the conclusion stated in the text that they read. As for the artificial
sweetener text, the text condition was positively related to the trust score, p =.19, p < .01,
indicating that participants in the risk condition trusted the conclusion more than those in the
no-risk condition. Finally, the interaction term between topic beliefs and text condition
uniquely predicted trust in the conclusion, with = .54, p <.001. The graphed interaction
displayed in Figure 2 indicates that the relation between topic beliefs and trust in the
conclusion depended on the text version that participants had been reading. Thus, when
participants read that there was a risk, they tended to put more trust in the conclusion the
stronger their prior beliefs in a causal relationship between cell phone use and health
problems, and when participants read that there was no risk, they tended to put less trust in the
conclusion the stronger their prior beliefs in such a causal relationship. Participants that
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confirming those beliefs much more than a conclusion disconfirming them, and participants
that initially rejected the idea of a causal relationship between cell phone use and health
problems seemed to trust a conclusion confirming those beliefs much more that an opposite
conclusion.
[Figure 2 about here]
Discussion

The present study contributes to the literature on students’ reading of scientific results
on risk topics in popular media by presenting new findings regarding belief- and risk-biased
evaluations. In addition, our study provides new data on the potential relationships between
cognitive reflection and reports of critical reading strategies on the one hand, and student
evaluations of research-based conclusions on the other.

Based on previous studies of belief-biased information processing of research results
(e.g., Greenhoot et al., 2004; Koehler, 1993; Munro, 2010), we expected that participants
would consider conclusions in accordance with their prior topic beliefs to be most trustworthy.
Our results were consistent with that expectation, with the interaction effect observed for both
topics demonstrating that participants, in general, were much more likely to trust conclusions
confirming their pre-existing beliefs about the issues than conclusions contradicting those
beliefs. This corroborates prior work by White et al. (2003), who observed an interaction
between prior beliefs and risk condition on people’s trust in information about food additives.
Of note is that the observed confirmation bias seemed even more salient for the cell phone
than for the artificial sweetener topic, indicating that belief-biased evaluation of risk
information may vary across topics, with such variation across topics also assumed (but not
demonstrated) by White et al. (2003). Presumably, the participants in this study had been
more frequently exposed to popular media information on possible health risks of cell phone

use than of artificial sweeteners. For example, respective Google searches with the term



“health risks” connected to each of the two topics resulted in 3.2 times as many hits for the
cell phone topic as for the artificial sweetener topic. It is thus conceivable that a higher
awareness of different public opinions regarding potential risks of using cell phones might
underlie a stronger confirmation bias for that topic, as participants probably were more aware
of the stances taken by public opinion-formers on the issue. Thus, students’ beliefs regarding
the cell phone topic may well be more strongly anchored in values and identity (Lord &
Taylor, 2009; Petty & Brifiol, 2012) and thereby affect trust to a greater degree than for the
artificial sweetener topic, even though they initially had stronger beliefs about the artificial
sweetener than the cell phone topic. This hypothesis should, however, be studied empirically
in future work.

Although several prior studies have indicated that people seem to trust scientific
studies demonstrating health risks more than studies demonstrating no health risks (e.qg.,
Cvetkovich et al., 2002; Eiser et al., 2002; Siegrist & Cvetkovich; 2001), other studies suggest
that it may be difficult to differentiate between biases related to risk information and biases
based on prior topic beliefs (Poortinga & Pidgeon, 2004; White et al., 2003). Given such
mixed results, we did not have a clear expectation regarding whether the text condition (i.e.,
risk vs. no-risk) would be associated with students’ trust in the texts’ conclusions. However,
the results showed that the text condition uniquely predicted the trust score for both topics,
with students reading conclusions highlighting health risks trusting those conclusions more
than students reading that there were no risks trusted the no-risk conclusions. Our results
thereby support the assumption of a distinct negativity bias set forth by Siegrist and
Cvetkovich (2001), proposing that people generally find risk information more trustworthy
than information refuting risk.

Finally, we expected that students’ cognitive reflection and their self-reported use of

critical evaluation strategies would be related to how much they trusted the texts’ conclusions.



Students’ scores on the Cognitive Reflection Test did not show any statistically significant
relationship with their trust in the conclusions, however. This may be explained by the low
scores (M =.29) on the CRT, which indicate that participants were not able to suppress
intuitive and spontaneous wrong answers that immediately came to mind and reflect on
alternative solutions to the extent that such skills could be brought to bear on the evaluation of
research-based conclusions.

Students’ self-reported critical reading of science-related information presented in
popular media, as assessed with the CROMROSS, was, however, related to their trust scores
for conclusions across texts. Specifically, higher scores on the critical reading self-report
measure predicted lower trust in the texts’ conclusions. This suggests that whether
conclusions were belief consistent or belief inconsistent, students’ inclination to critically
evaluate science-related information was related to how much they trusted such information.
Of note is that while higher CROMROSS scores might reflect a deeper processing of
information, this does not necessarily imply a modification of initial beliefs (Klaczynski et al.,
1997; Lord & Taylor, 2009; Molden & Higgins, 2005). Rather, awareness of and reflection on
prior beliefs seem to be important preconditions for less biased information processing
(McCrudden & Sparks, 2014; Maier & Richter, 2014; Stanovich et al., 2013). More critical
reading as possibly reflected in higher CROMROSS scores may thus have to be coupled with
higher levels of awareness of and reflection on own beliefs to really counteract biased
information processing. In the current study, students’ self-reported use of critical reading
strategies may indicate a more skeptical attitude towards the text conclusions, yet the results
do not inform on whether their beliefs about the two risk topics were modified by reading the
texts.

Limitations



The sample in our study consisted of first year students from three bachelor degree
programs, and one should be careful to generalize to other groups of students. Participants’
self-reported prior knowledge on the topics was, however, not particular high, and in line with
what could be expected from the general public. Also, participants’ self-reported intake of
artificial sweeteners and use of cell phones seem to fit the pattern of similar age groups in
Norway (Norwegian Post and Telecommunications Authority, 2013; Stea, @verby, Klepp, &
Bere, 2011). We do, however, not know whether participants’ scores on the other predictor
variables are representative for a larger population.

The internal consistency reliability of the Cognitive Reflection Test is also of some
concern. Given that this measure was used for research purposes, and that the measure has
been validated in a number of prior studies (e.g., Frederick, 2005; Toplak et al., 2011), we
still decided to include it in our analyses as the CRT seems to be a valid measure of students’
tendency to further reflect on their initial thoughts and beliefs. However, given the relatively
low estimated reliability and the low student scores on this measure, alternative measures of
such reflection should be considered in future studies.

In future studies one should also consider including measures of other kinds of
beliefs. Recently, Sinatra, Kienhues, and Hofer (2014) suggested that research from the fields
of epistemic cognition and conceptual change should complement research on the role of
topic beliefs in scientific literacy, and prior studies have demonstrated that epistemic beliefs
may affect both students’ trust in and comprehension of research results presented in popular
media (e.g. Braten, Stramsg, & Samuelstuen, 2008; Stremsg, Braten, & Britt, 2011).
Conclusion

Many of our everyday decisions are influenced by information we encounter in
popular media on scientific results, and information related to personal health issues is quite

common in this regard. How we deal with such information may be of vital importance in



some instances, making it pertinent to identify variables that may affect such information
processing. Several decades of research have indicated that people’s prior topic beliefs are
important when they decide what information to trust (Andreassen & Stremsg, 2012). Less is
known about the role of personal risk. The present study suggests that both topic beliefs and
risk perceptions may affect people’s trust in information about health issues, and that these
variables may interact in determining people’s judgments of trustworthiness. In trying to
make informed decisions about health issues of personal relevance, people would probably
profit from paying more attention to their own attitudes towards those issues as well as being
aware that the nature of the message may influence their interpretation of information

concerning potential health risks.
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Table 1

Descriptive statistics and zero-order correlations between variables for the artificial sweeteners topic

Variable 1 2 3 4 5 6 7
1. Gender -

2. Self-reported intake of artificial sweeteners 25** -

3. Topic beliefs — artificial sweeteners -.10 -17* -

4. Self-reported knowledge — artificial sweeteners -13 -.01 19* -

5. Cognitive reflection (CRT) 16* -.01 12 .05 -

6. Critical reading (CROMROSS) .20* -.07 .02 13 AQ*** -

7. Trust in conclusion — artificial sweeteners -11 -.04 13 .06 -.09 -.20* -
M 1.94 6.78 3.93 .29 3.12 3.29
SD 1.05 2.42 2.15 .33 .87 94
Skewness 94 -.50 .79 .80 .29 -.22

Note. * p < .05, ** p < .01, *** p < .001.

Gender: females = -1, males = 1.



Table 2

Descriptive statistics and zero-order correlations between variables for the cell phone topic

Variable 1 2 3 4 5 6 7
1. Gender -

2. Self-reported use of cell phone -.10 -

3. Topic beliefs — Cell phone -14 .06 -

4. Self-reported knowledge — Cell phone 18* 13 A1 -

5. Cognitive reflection (CRT) 16* -12 .03 .07 -

6. Critical reading (CROMROSS) 20* -.05 .05 16* AQF*F* -

7. Trust in conclusion — Cell phone -13 -12 .05 -.08 -11 -.30*** -
M 1.82 5.89 4.24 .29 3.12 3.15
SD .83 2.65 1.93 .33 .87 .94
Skewness 97 -.23 57 .80 .29 -21

Note. * p < .05, ** p < .01, *** p < .001.

Gender: females = -1, males = 1.



Table 3
Results of hierarchical analysis for variables predicting trust in the conclusion from the

artificial sweetener text

Variable B SE B B

Step 1
Gender -.08 .08 -.09
Self-reported intake of artificial sweeteners .00 .07 .00
Self-reported knowledge — artificial sweeteners .00 .04 .00

Step 2
Gender -.05 .07 -.05
Self-reported intake of artificial sweeteners .03 .06 .04
Self-reported knowledge — artificial sweeteners .00 .03 .00
Cognitive reflection (CRT) .07 22 .02
Critical reading (CROMROSS) -17 .08 -.16*
Text condition 41 .07 AZFE*
Topic beliefs — artificial sweeteners .04 .03 .09
Topic beliefs x Text condition .08 .03 20%*

Note. Gender: females = -1, males = 1; text condition: no risk = -1, risk = 1.

p<.05, ** p< .01, *** p<.001
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Table 4

Results of hierarchical analysis for variables predicting trust in the conclusion from the cell

phone text

Variable B SE B B

Step 1
Gender -17 .08 -17*
Self-reported use of cell phone -.15 .09 -13
Self-reported knowledge — cell phone -.01 .04 -.03

Step 2
Gender -.06 .06 -.06
Self-reported use of cell phone -.18 .07 -.16*
Self-reported knowledge — cell phone .03 .03 .05
Cognitive reflection (CRT) -.06 .20 -.02
Critical reading (CROMROSS) -.21 .08 - 19**
Risk/no-risk 18 .06 19**
Topic beliefs — cell phone -.01 .02 -.03
Topic beliefs x Risk/no-risk 19 .02 H4F*x*

Note. Gender: females = -1, males = 1; text condition: no risk = -1, risk = 1.

p<.05, ** p< .01, *** p<.001



Figure Caption

Figure 1: Interaction between topic beliefs and text condition for trust in the artificial

sweetener conclusion.

Figure 2: Interaction between topic beliefs and text condition for trust in the cell phone

conclusion.
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