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Abstract

While most Americans believes in climate change, to elicit action, communicators should
use strategies to convey risks. One strategy is to cognitively engage individuals by eliciting
curiosity. Previous studies have shown that individuals with higher science curiosity are
more likely to perceive the risk of climate change. This study uses scientists’ act of sharing
personal anecdotes to elicit curiosity and examines the effect of scientist’s traits on risk
                                                                             
                                                                             
perception. Results show that anecdotes do not affect any of the variables. However, there
is a positive relationship between curiosity and risk perception, and between trust in
scientists and risk perception.
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1     Introduction

The 2020 Yale Climate Opinion map of the US shows that 64% of Americans rarely or
never discuss global warming. Seventy-four percent of Americans hear about global
warming once a week or less, and only 43% perceive that global warming will at least
moderately affect them. This report highlights the lack of public curiosity and dialogue in
the scientific discussion, hindering the public’s participation in the scientific discourse.
This data also shows the fairly low perception of risk of climate change [Marlon et al.,
2020].

   Scientific communities such as the National Academies of Sciences, Engineering and
Medicine [2017] advocate a move towards citizen-centered strategies to improve the status
of science outreach. However, little research has examined how the public’s curiosity in
science might impact outreach and dialogues around more controversial topics such as
climate change. In this study, I examine how scientists can elicit curiosity and if curiosity
can increase climate change risk perception and mitigation. Throughout this experimental
design, I also investigate the role of political partisanship and education on risk
                                                                             
                                                                             
perception and mitigation. In addition, I examine how the scientists’ perceived
warmth, competence, and trustworthiness affect the participants’ curiosity and risk
perception/mitigation.

   I suggest the study of curiosity in science communication for two main reasons. First,
eliciting public curiosity assumes a more active role for the public and changes the
expert-centered narrative to one that focuses on the public’s questions, needs, and
opinions. Second, studies, including Kahan et al. [2017] and Sjöberg [2007], show the
effect of curiosity on risk perception and risk mitigation. Risk perception is associated with
an individual’s views on risk rather than objective risk [Renn and Rohrmann,
2000]. Risk mitigation includes activities one engages in to mitigate that risk.
As researchers seek to develop models explaining the factors contributing to
risk perception, curiosity seems to have a significant role in risk perception and
mitigation.

   One approach to elicit curiosity is the use of personal anecdotes in communication.
Some studies [e.g., Goldstein and Benassi, 1994; Mazer, Murphy and Simonds, 2007]
suggest that using personal anecdotes in the classroom improves classroom participation
and students asking questions. However, these results are mostly based on surveys and
not other measurement strategies [Wambach and Brothen, 1997]. In this study, I examined
the relationship between the use of personal anecdotes and curiosity through an
experiment to establish causality. Moreover, I examine curiosity behavior, not just
intent.

   I discuss factors that mediate the effect of personal anecdotes on curiosity. Some
studies in the learning sciences show that personal anecdotes can elicit the perception of
speaker warmth. Others show that a speaker’s perceived warmth evokes higher curiosity.
Based on these studies and those on the use of personal anecdotes, I suggest
that a speaker’s perceived warmth mediates the effect of personal anecdotes on
curiosity.


   
2     Literature review


   
2.1     Curiosity

Curiosity is a tool with different potentials ranging from a motivation to find answers to a
way to engage the public in a conversation around science through inquiry. Kashdan et al.
[2018] define curiosity “as the recognition, pursuit, and desire to explore novel, uncertain,
complex, and ambiguous events” (p. 130). Thus, curiosity is a result of a cognitive
gap and manifested as a desire or behavior. These desires and actions include
                                                                             
                                                                             
“openness to experience, novelty seeking, need for cognition, intrinsic motivation,
tolerance of ambiguity, tolerance for uncertainty, frustration tolerance, and sensation
seeking” (p. 130). This definition integrates definitions that relate to curiosity as a
feeling and behavior in addition to previous definitions of curiosity as an impulse,
cognitive gaps, a feeling etc. [Hunt, 1965; James, 1983; Kang et al., 2009; Loewenstein,
1994]

   Curiosity has shown to improve learning outcomes and long-term memory [Jepma
et al., 2012; Kang et al., 2009] encourage individuals to dedicate resources and time to
find answers [Kang et al., 2009] and motivate them to engage in exploratory
behavior [Arnone et al., 2011]. These outcomes are particularly important in the field
of science communication that seeks to promote public engagement through
dialogues about science [National Academies of Sciences, Engineering and Medicine,
2017].

   In this study, I focus on curiosity as a tool for dialogue and engagement. Expressed
curiosity in the form of inquiry [Getahun, Aulls and Saroyan, 2014] can lead to a
conversation between a curious public and a responsive expert. Due to the nature of
curiosity as a latent variable [Kahan, 2016], different phenomena can reflect curiosity, such
as the time one spends exploring an object or asking questions. Thus, in this study, I have
chosen Kashdan et al. [2018] definition of curiosity, encompassing various exploratory
behaviors and desires. Also, when examining the literature, I include topics that fall into
the definition of curiosity, but are not referred to explicitly as curiosity in the original
studies. The main topics I will be examining include engagement, dialogues, questions,
participation, and conversations. However, when operationalizing curiosity as
a variable in the study design, I refer to the behavior of asking questions, as
curiosity.

   As for other terms, I refer to conversations, as engagement between the expert and the
audience. In addition, when studies examine participants asking questions, I referred to
the action as “dialogue” even if the studies refer to them otherwise. I will still refer to the
goal of the study as eliciting curiosity.


   
2.2     Curiosity, personal anecdotes, and warmth perception

Scholars have suggested multiple ways to elicit curiosity. Examples include offering novel
and complex information, expressing the importance of a piece of information, or
announcing a surprising piece of information [Golman et al., 2012; Loewenstein, 1994;
Silvia, 2008]. However, one strategy that I argue has the potential to elicit curiosity is
disclosing personal anecdotes.

   Some studies refer to the term interpersonal self-disclosure to describe the sharing of
personal stories and anecdotes. Wheeless and Grotz [1976] define this term as “any
message about the self that a person communicates to another” (p. 47). Although most
studies show the positive effect of self-disclosure on students’ expression of curiosity, I
suggest the methods used in these studies leave room for a causal investigation of this
                                                                             
                                                                             
relationship.

   Most studies that show a positive effect have one important point in common; they use
interest and reports of participation for evaluation. Goldstein and Benassi [1994] show that
students report being more willing to participate in class when teachers engage in more
self-disclosure. Goldstein and Benassi use a survey that examine both the student and
teacher’s perception of the teacher’s self-disclosure and the student’s participation,
including willingness to ask more questions. These results are in line with Cayanus,
Martin, and Goodboy’s findings [2009] that with the teacher’s relevant self-disclosure, the
students were more motivated to participate in class dialogues and are more likely to ask
questions.

   These studies, however, have limitations that can result in outcomes that counter one
another. Wambach and Brothen [1997] claim that the previously mentioned study may
contain biases related to participation in surveys. Besides, the self-report measure that
discuss perception of participation rather than observing the behavior, might not be
an accurate representation of participation in a dialogue in the classroom. In
Wambach and Brothen’s study, eight students observed 22 randomly chosen college
classroom sessions. Each session was monitored by two students who would
record if participation existed or not in 5-minute intervals. They found that the
teacher’s self-disclosure did not significantly affect students’ participation in
the classroom, including how often they ask questions. An essential difference
between the studies showing the positive effect of self-disclosure on participation in
classroom dialogue, and Wambach and Brothen’s study [1997], showing no such
relationship, is their methods. Thus, Wambach and Brothen’s research may suggest that
disclosure only affects perception of classroom participation rather than participation
behavior.

   From these studies, there are two points to consider. First, due to their design as
measuring observations or surveys of classroom participants, the findings demonstrate a
correlation between self-disclosure and participation in the classroom (including inquiries)
but no causation. An experimental design can contribute to the understanding of
self-disclosure and the use of personal anecdotes as a factor that causes curiosity.
Second, most studies that show the positive relationship between self-disclosure
and dialogue rely on student self-reported perception of participation and not
behavior.

   In sum, studies suggest that self-disclosure is related to curiosity. However, they are
unable to establish causation. In this study, I use an experimental design to establish
causality while focusing on curiosity. When referring to greater curiosity here, it refers to
larger number of questions asked by the audience. I suggest the following hypothesis
(Figure 1): 

     
     H1: Scientists who engage in higher levels of self-disclosure will induce greater curiosity
     than scientists who engage in lower levels of self-disclosure.
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Figure 1: Suggested model for a Structural Equation Modeling analysis (trust: trust
in scientist’s reliability). NOTE: dashed lines represent correlational relationships.

                                                                             
                                                                             
   



   For science communicators to elicit the audience’s curiosity and engage them in a
dialogue, it would be of great help to know if self-disclosure can elicit curiosity.
Understanding what mediates the effect of self-disclosure can improve researchers and
communicators’ understanding of the mechanisms behind eliciting curiosity. This can
provide an opportunity to use other strategies to elicit curiosity. In this section, I discuss
one possible mediating factor: warmth.

   Warmth has been defined in different ways by scholars, mostly emphasizing on a
range of characteristics such as trustworthiness and kindness [Aaker, Vohs and Mogilner,
2010; Cuddy, Glick and Beninger, 2011], other-profitable [Peeters, 1995; as cited in
Fiske et al., 2018], friendliness and empathy [Cuddy, Glick and Beninger, 2011],
generosity, honesty, sincerity, helpfulness, and thoughtfulness [Aaker, Vohs and
Mogilner, 2010]. Fiske et al. [1999] use warmth and likability interchangeably. In this
review, I treat studies that evaluate likability as studies that assess an element of
warmth.

   Different studies have suggested various strategies to improve the perception of the
source’s warmth, friendliness, and benevolence. For example, studies suggest helpfulness
and caring to build warmth [e.g., Aaker, Vohs and Mogilner, 2010; Peloza and Hassay,
2006; Voelkl, 1995]. Others, including Moreland and Zajonc [1982], use familiarity to elicit
likability and warmth. In a recent study Zahry and Besley [2021] show the effect of
prosocial behavior and emotional appeals in eliciting warmth. Other strategies include
showing one’s family and friends [Aaker, Stayman and Hagerty, 1986], facial expressions
such as smiling [Landrum, Mills and Johnston, 2013; Gheorghiu, Callan and Skylark,
2017], the use of first names to avoid attempting to assert superiority [Lakoff,
1977].

   However, in this study the primary strategy I focus on is the use of a personal
anecdote. Several studies describe how self-disclosure and the use of personal stories
affect speaker’s perception of warmth. A study by Sorensen [1989] shows that teachers’
self-disclosure leads to more affective learning in students, including more liking of class
and the teacher. This result is in line with a meta-analysis by Collins and Miller [1994],
concluding that self-disclosure leads to more liking of the speaker. However, this
strategy can have different effects depending on the intensity of its use, i.e., Cozby
[1972] shows that although a medium amount of self-disclosure can help with the
speaker’s likability, the disclosure of highly intimate information or very low level of
disclosure can reduce their likability. There is also a positive relationship between
self-disclosure and connection with the speaker [Abrahamson, 2005; Altman and Taylor,
1973] and more empathy with them [Abrahamson, 2005]. These indicators of
warmth show that self-disclosure can improve one’s perception of warmth and
likability.

   The second part of this section is regarding the effect of speaker’s warmth on the
expression of curiosity and engagement. Studies of classroom participation and
engagement have found a positive correlation between warmth and student engagement
[Hamre and Pianta, 2001; Hughes et al., 2008; Skinner and Belmont, 1993; Skinner,
Wellborn and Connell, 1990; Voelkl, 1995]. Engagement in the context of these classroom
studies is based on emotional and behavioral factors. For example, when students
concentrate on the material and make intense efforts to implement learning material, they
                                                                             
                                                                             
are considered engaged. Other activities showing engagement include showing
enthusiasm, interest, and curiosity [Fredricks, Blumenfeld and Paris, 2004; Hughes et al.,
2008; Skinner, Wellborn and Connell, 1990]. Researchers mainly assessed these variables
based on the teacher’s report of student’s listening, study habits, compliance,
cooperation, and participation [e.g., Hamre and Pianta, 2001]. Epstein [1981]
shows that warmth motivates students to pay more attention in class and be more
interested in the material, thus improving participation and leading to student
success.

   Based on the evidence I presented in this section, I suggest examining if warmth
mediates the effect of personal anecdotes on curiosity (Figure 1). As personal anecdotes
correlate with warmth perception and engagement, including inquiring from speaker, and
warmth correlates with participation in classroom and inquiring from the speaker,
warmth may be the path between personal anecdotes and curiosity. Considering
the evidence I suggest examining if warmth mediates the effect of disclosing
personal anecdotes on curiosity (Figure 1), leading to the following hypothesis:


     
     H2: Scientists who are perceived as warmer, will elicit more questions than scientists
     who are perceived as less warm.




   2.3     Curiosity and risk perception/mitigation

One of the variables connected to curiosity is risk perception. Risk perception refers to
people’s views on risk and is usually as a counterpart to “real” or “actual” risk [Renn and
Rohrmann, 2000]. The understanding of what determines risk perception is a complex
matter and many researchers have contributed to the literature by focusing on a range of
factors from individual-level factors [eg Sjöberg, 2000] to cultural ones [e.g., Douglas and
Wildavsky, 1983].

   Renn and Rohrmann [2000] describe an integrative model of risk perception
encompassing many factors such as heuristics of information processing, cognitive-affective
factors, cultural backgrounds, and social-political institutions but not focusing on
curiosity as an important variable affecting risk perception. A study by Kahan
et al. [2017] shows how individuals with higher science curiosity, measured as a
desire to consume more science-related content, were more likely to look for
counter-attitudinal information, in this case, information about global warming.
They were also more likely to perceive higher risk regarding global-warming
regardless of their political partisanship. This finding hints at the possible effects of
curiosity on societal risk perception and calls for a more in-depth examination of this
relationship.

   The latest Yale Climate Change report [Marlon et al., 2020] shows that 64% of
                                                                             
                                                                             
Americans, rarely or never discuss climate change, thus, eliciting curiosity and interest can
be a strategy to encourage more conversations about the topic. Sjoberg’s study [2007]
addresses the topic of “interest” in wanting to learn more about the risk of certain
phenomena and the willingness to engage in mitigating activities to reduce that risk. His
results show a positive correlation between interest and risk perception of certain cases
including terrorism but not regarding genetically modified food and mobile
telephone use. The study shows a correlation between interest and expressed
desire for risk mitigation. The author explains that perhaps, when individuals
encounter a threatening situation, instead of suppressing the topic, they are willing to
take action to mitigate the effects. He then calls for more research on “interest as
a spontaneous reaction vs. interest as allocation of time and commitment (p.
233).”

   With the lack of overwhelming research to show a connection between curiosity
(or interest) and risk perception, researchers need to conduct more studies to
examine such relationship. In addition, when the measurements focus on the
participants’ self-report of interest and curiosity, the outcomes are intentions
and not behaviors. Thus, I will evaluate the relationship between curiosity and
risk perception and risk mitigation (Figure 1), while measuring all curiosity and
mitigation as behaviors rather than intentions. Curiosity in these hypotheses is the
number of questions asked by the participants, leading to the following hypothesis:


     
     H3: There is a positive relationship between curiosity in societal risk topics and risk
     perception.
     
H4: There is a positive relationship between curiosity in societal risk topics and risk
     mitigation behavior.





   
2.4     Risk Perception, Warmth, and Trust

While curiosity might be able to explain some of the variance in risk perception, trust
could be another possible factor that account for changes in risk perception as well. One
important factor influencing risk perception is trust in institutions and the competence of
the source. Studies on trust in authorities who manage hazards [Flynn et al., 1992; Siegrist,
2000], government and businesses [Siegrist, 1999; Flynn, Slovic and Mertz, 1994],
industry and the consumer’s associations [Stefani et al., 2008], experts [Biel and
Dahlstrand, 1995] and other institutes show that when one trusts the source, they
perceive less threat from that institutions’ product. Similarly, Grewal, Gotlieb and
Marmorstein [1994] show that the source’s higher credibility, defined as their
trustworthiness and expertise, is correlated with lower risk perception of the
product.
                                                                             
                                                                             

   Researchers more frequently study the source attributes of trust and competence and
not their warmth and friendliness. Fiske and Dupree [2014] suggest that trust in an
individual is associated with how warm they are perceived as. Researchers frequently use
these terms (warmth and trust) interchangeably [e.g., Cuddy, Glick and Beninger, 2011].
Communication scholars suggest that scientists should foster warmth to be trusted by the
public. They see this as a potential remedy to public’s refusal of facts and scientists’
warnings. However, the proposed relationship might not be fully reflective of the public’s
thought-process. To have a better sense of their difference, I have included perception of
warmth as a separate variable from trust in the model. Studies of Viklund [2003] and
Sjöberg [2001] provide a possible explanation for the disconnect between trust and risk
perception.

   Sjöberg [2001] finds low correlation (r = 0.3) between trust (defined as an individual’s
competence and care) and risk perception. He notes that the small effect of trust might be
due to the public believing that there are limits to what experts and science knows.
Similarly, Viklund [2003], through his analysis of multiple cross-cultural studies of trust
has shown that trust’s power to predict perception of risk differs amongst countries
and depending on the risk itself. Additionally, measuring an individual’s trust
in the intention of a scientist could result in different outcomes compared to
measuring an individual’s trust in the scientist’s behavior as it might affect an
individual.

   Measures such as that of Colquitt [2001] examines trust in a practical sense (i.e., relying
on experts for decision-making). This measure of trust reflects reliance and willingness to
be vulnerable. This could possibly eliminate the significant effect of trust on risk
perception when the previous study results were an outcome of trusting the expert’s
intentions, rather than trust in their competence and the willingness to reply on them.
Thus, in this study, instead of examining trust as an intention, I examine trust in
scientist’s reliability, as the participants’ willingness to be vulnerable. In addition, the
majority of the previous studies examine the effect of trust on the reduction of risk
perception. In this study, I examine if trust can also increase risk perception (Figure
1).

   Thus, I hypothesize the following: 

     
     H5: There is a positive relationship between trust in scientists’ reliability and perception
     of risk about the harms of the topic they introduce.




   The previous arguments highlight interesting gaps in the study of risk perception as it
relates to trust in reliability and warmth. Although researchers at times use trust and
warmth interchangeably, they have done a fair number of studies to investigate the effect
of trust (perceiving positive intentions) in institutes on risk perception but have not
studied warmth independently. Even though to my knowledge, there are no mentions of
warmth in risk perception literature, some of these studies include elements of
warmth in their evaluation of trust. For example, Kasperson, Golding and Tuler
[1992] and Sjoberg’s measure [2001] include caring, which is also present in the
                                                                             
                                                                             
evaluation of warmth. Expanding on this measurement, I suggest that warmth
could also produce effects similar to those of trust (Figure 1). Thus, I hypothesize:


     
     H6:  There  is  a  positive  relationship  between  the  scientist’s  perceived  warmth  and
     perception of risk about the harms of the topic they introduce.




                                                                             
                                                                             

   
3     Methods

To address these previous six hypotheses, I have conducted an online experiment on the
Qualtrics platform. The intervention was in the form of an online post, read by the
participants.


   
3.1     Participants

After a pilot run of 30 participants to determine the sample size, I have decided
to recruit 385 (18+) participants from the US for a power of 0.95 and an effect
size of 0.26 through the Qualtrics online survey platform. They compensated
each participant based on their company criteria. Qualtrics recruited participants
based on a quota for an equal representation of political views, education, and
gender.


   
3.2     Measures

In this section I will be describing different dependent and independent variables and how
I measure them.

Warmth and competence perception.
   The Judd et al. [2005] measure of warmth evaluated based on a 0 (not at all) to 4
(extremely) scale is a simple tool to measure the perception of an individual’s warmth.
This measure examines an individual’s perception of the subject’s “sociability,
warmth, friendliness, and caring” as their measure of warmth (Chronbach’s
α =
0.89). The final score was an accumulation of the four items (M = 14.11, SD = 3.44). The
Judd et al. measure also contains an evaluation of competence “motivated, intelligence,
energy, and organization.” I measured the perception of competence (M = 15.64,
SD = 3.23) caused by any of the four elements to make sure the effect is limited
to increased warmth and no change in competence perception (Chronbach’s
                                                                             
                                                                             
α =
0.87).

Curiosity.
   As mentioned earlier, to acquire a measure of curiosity that reflects one’s behavior
rather than intention, I avoided using measures based on the participants’ self-report. I
instead used the participants’ questions, and their willingness to be given more
information as a behavioral measure of curiosity.

   Researchers such as DuVall [2001] or Kowalski and Kowalski [2012], treat inquiry
as a representation of curiosity, in addition, the study of Jirout [2011] shows a
significant correlation between the level of curiosity and questions asked by
participants.

   Thus, in this study I used a behavioral measure of curiosity. This measure examines the
intensity of participants’ curiosity by asking the participants to list their questions. This
method is in some ways similar to the thought-listing technique [Cacioppo, Hippel and
Ernst, 1997] used to reach an individual’s mental content (e.g., thoughts, images, ideas). In
the thought-listing technique, individuals are asked to write down everything
that comes to their mind at a specific time or regarding a specific topic. This
method is also used to examine the intensity of one’s elaboration about a topic
[e.g., Frewer et al., 1997]. Similarly, using the prompt “please list any question
you might have regarding the article” I am assessing the participants intensity
of curiosity depending on the number of questions they ask. This measure as
the number of questions asked, (M = 1.4, SD = 1.17) represents curiosity as a
behavior.

Risk perception.
   To measure risk perception, I have used the Industrial Strength Risk Perception
Measure (ISRPM) developed by Kahan [2011] in which individuals are asked
to evaluate the seriousness of a risk on 0–7 Likert scale. This measure used in
different research has shown to be highly reliable. This measure will evaluate the
participants’ perception of the general risks of reduction in snowfall and river
volumes, deforestation, ground sinking, and in general, climate change (Chronbach’s
α
= 0.89). The final measure is an accumulation of the 4 items (M = 22.67, SD =
7.31).

Risk mitigation.
                                                                             
                                                                             
   Although there are self-report measures of risk mitigation [e.g., Sjöberg, 2007] to
obtain a behavioral measure of the action, participants were asked to consider donating all
or part of their compensation to a nonprofit active in climate change efforts. This measure
is similar to that of Liu and Aaker [2008] asking individuals to donate a portion of a
possible bonus payment in the study to “HopeBab”. Using this measure, the authors
examine “actual donation” as opposed to intention. Thus, I have examined the behavior to
mitigate risk, I also examined the percentage of actual donation alongside risk perception
(M = 12.24%, SD = 25.02%).

Trust in scientist’s reliability.
   To measure trust in reliability, I used the Colquitt [2001] questionnaire. This measure
particularly evaluates if the individual is willing to trust the scientists with practical tasks
that influence them. This is done through questions such as trusting them with an
important task without monitoring them, letting them take over an important issue and
having control over one’s future (rated 0–5). To calculate the final score, I accumulated five
items related to trust in reliability (M = 13.44, SD = 2.56) with a high Chronbach’s
α of
0.89.

Covariates.
   Two measures were used as covariates: education and partisanship. Education, as
shown before, seem to have significant effects on risk perception [Kahan et al., 2017;
Newport and Dugan, 2015]. In addition, political partisanship seems to also determine an
individual’s risk perception [Renn and Rohrmann, 2000; Leiserowitz, 2006]. I measured
both variables based on a categorical scale, from “less than high school graduate" to
"graduate or professional degree" rated from one to seven (M = 4.46, SD = 1.56) and from
“extremely conservative” to “extremely liberal democrat” rated from one to five (M = 3.01,
SD = 1.41). I have also included the measure for need for cognition [Cacioppo, Petty and
Kao, 1984]. This measure evaluates curiosity as an attribute rather than a state that can be
elicited externally (M = 59.8, SD = 11.31). It explores the individuals’ willingness to think
critically and appreciate complexity and is comprised of 18 items (Chronbach’s
α =
0.83).


   
3.3     Procedure

After completing the demographic information in addition to a need-for-cognition
questionnaire, participants reported their identification with one of the political parties.
Qualtrics then randomized participants into either the low personal anecdote disclosure or
                                                                             
                                                                             
high personal anecdote disclosure (n = 204 in low self-disclosure and n = 181 in the high
self-disclosure condition). The disproportionate number of participants in the two
conditions is due to the data cleaning process.

   In this study, to operationalize self-disclosure through personal anecdotes, in the high
disclosure condition, I have designed the manipulation based on a scientist disclosing
more intimate and extensive personal information compared to the low-disclosure
condition, similar to the manipulation used by Mazer and colleague’s study design
[2007].

   Participants in the high disclosure of personal anecdote condition read news exert
consisting of a small bio on a scientist’s education (Dr. Mary Smith), followed by a
section including a personal anecdote about the scientist’s experience living near
the mountains and how her family inspired her love of the environment. She
includes her experience climbing the mountain with her dog, explaining her feelings
and the scenery and her worry about the changing climate as it relates to her
connection to the mountain. In the last section, the scientist talks about the negative
effects of climate change. The low-disclosure condition uses the same scientific
information but does not include any stories about the scientist’s family, childhood, or
personal activities. Instead, she talks about her education, her concern regarding
scientific reports, and explaining the effects of climate change. I have written these
scenarios loosely based on the World Wildlife Fund’s Climate Witness Project
[2008].

   After reading the biography, participants were then asked to fill the warmth
and competence questionnaire to determine their perception of the speaker’s
warmth and competence. Participants were then asked to list questions about the
content of the material and write the number of questions they asked. Next, the
audience was given a short questionnaire to measure their climate change risk
perception followed by an offer to donate a portion of their compensation to a
fictional nonprofit “Act Against Climate Change” for risk mitigation. Finally, the
participants were provided with a questionnaire to evaluate their trust in scientist’s
reliability.


   
3.4     Analysis

I analyzed the results through structural equation modeling (SEM), treating disclosure of
personal anecdotes, trust in the reliability, need for cognition, education, and partisanship
as exogenous factors and warmth, competence, curiosity, risk perception and risk
mitigation as endogenous factors. Education and partisanship are the covariates
influencing risk perception and risk mitigation (Figure 2). I used R software’s Lavaan
package for this analysis.

   When reporting this data, I will not use the Chi square to judge the fitness of the
model. According to Kyriazos [2018], based on the work of Gatignon [2010] and Singh,
Junnarkar and Kaur [2016] Chi square is extremely sensitive to the sample size. Thus, the
                                                                             
                                                                             
test might fail to reject an unfit model in small sample sizes while it might falsely
reject a model with good fit in a large sample size. The same paper suggests that
based on a study by Curran et al. [2002] with sample sizes of more than 200, and
in a model with moderate misspecification, RMSEA was an accurate indicator
of fit. Thus, in this study, to examine the fit of the model instead of reporting
Chi square, I mainly rely on the RMSEA indicator, followed by GFI, AGFI, and
CFI. Based on the Schreiber et al. [2006] in this model, a good fit is indicated
by the RMSEA < .06 to .08, AGFI, GFI and CFI above 0.95 and finally a lower
X2/df 
ratio also indicates a better fit, recommended below 2 or 3.


   
4     Results


   
4.1     Manipulation check

The t-test analysis for the effect of self-disclosure on curiosity shows no significant
difference between low self-disclosure (M = 1.39, SD = 1.13) and high self-disclosure group
(M = 41, SD = 1.21) conditions; t(370.17) = - 0.23024, p = 0.81. The main purpose of the
manipulation was to produce two conditions with separate levels of induced-curiosity to
examine if curiosity can cause increased risk perception and mitigation. However, since
the manipulation did not cause such an effect, I will interpret all following outcomes as
correlations.


   
4.2     Tests of baseline conceptual model

The SEM analysis of the baseline model shows the
X2/df 
ratio of 25.09, highly above the suggested ratio of 3 shows the weak fit of the model, along
the GFI, AGFI, and CFI below the 0.9 conventional criterion. However, the RMSA of < 0.00
is below the 0.06 conventional criterion, indicating a good fit. Collectively, these indicators
show a low fit of the baseline model (Table 1).
                                                                             
                                                                             


   
4.3     Model Revision and Tests

To address the low fit of the baseline model, I have used a modification test, examining
what suggested changes can improve the model to the point of good fit to observed data. I
have run four modifications and the final modification includes a GFI and CFI
above the conventional criterion, as the AGFI of 0.89 is marginally below the 0.9
conventional criterion. As the RMSEA is below the conventional criterion and the
X2/df 
ratio of 2.60 has been improved compared to the previous modification, I will consider the
model as one with a generally good fit. The changes in chi square between models also
shows an improvement in the model’s ability to explain the variance in each of the
dependent variables. The details of each modification are included in Tables 1 and
2.
   

                                                                             
                                                                             
   


                                                                             
                                                                             
 Table 1: Summary of fit indices.
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 Table 2: Summary of R squared for dependent variables in each model.
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   4.4     New suggested model

Table 3 shows the summary of results from the final model. In this section, I will go
through the results based on the study’s hypotheses:

H1:
   Results show that the manipulation to elicit curiosity through self-disclosure does not have any
significant effect (β
= 0.03, p = 0.77) and there was no difference between the low and high self-disclosure
groups. Self-disclosure also had no significant effect on the perception of the scientist’s
warmth or competence.

H2:
   As the results show the significant effect of perception of warmth on the number of
questions (β
= 0.04, p = 004), the data is consistent with the second hypothesis. However, since I have
rejected the first hypothesis, showing the manipulation did not have an effect, I
cannot establish a causal relationship between warmth and curiosity, but would
rather state that there is a significantly positive relationship between scientist’s
warmth perception and the participants’ number of questions. Additionally, there is
a significant correlation between number of questions and need for cognition
(β =
0.017, p = 0.001).

H3:
   Risk perception is significantly correlated with the number of questions
(β =
0.90, p = 0.003). So, I will accept the second hypothesis.
                                                                             
                                                                             

H4:
   Unlike risk perception, risk mitigation is not significantly correlated with curiosity
(β = -0.04, p = 0.61),
thus, rejecting the fourth hypothesis. Risk mitigation is only significantly correlated with political
partisanship (β
= 0.272, p < 0.001).

H5:
   In line with this hypothesis, risk perception is significantly and positively correlated with trust in
scientist’s reliability (β
= 0.52, p < 0.001). In addition, risk perception is positively correlated with political partisanship
(β
= 2.56, p < 0.001), and perception of scientist’s competence
(β =
0.47, p < 0.001). These findings show that higher trust in scientist’s reliability, perceiving
them as more competence, and being more liberal positively correlates with perceiving the
dangers of climate change.

H6:
   The results show no significant relationship between warmth perception and climate change risk
perception (β
= 0.23, p = 0.7), so I reject the final hypothesis.

   In addition to these results related to the study’s hypotheses, the analysis showed
that perception of trust is significantly correlated with perception of warmth
(β = 0.172, p < 0.001),
and competence (β
= 02.244, p < 0.001) and warmth and competence are significantly correlated with one another
(β
= 6.975, p < 0.001). Both perceptions of warmth and competence
are significantly correlated by individual’s political partisanship
(β = 0.681, p <
0.001 and β=
0.754, p < 0.001, respectively). These relationships are also depicted in Figure
3.
   

                                                                             
                                                                             
   


                                                                             
                                                                             
 Table 3: Summary of regressions, covariances and variances from the final model.
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Figure 2: Final modified model for a Structural Equation Modeling analysis. NOTE:
dashed lines represent correlational relationships.
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Figure 3:  Final  modified  model  for  a  Structural  Equation  Modeling  analysis,
only   showing   significant   results.   NOTE:   dashed   lines   represent   correlational
relationships.

                                                                             
                                                                             
   



                                                                             
                                                                             
   5     Discussion

The purpose of this study was to examine the relationship between scientist’s features of
warmth, competence, and trustworthiness with the number of questions asked by
individuals as it relates to climate change, and how these factors affect the perception of
risk of climate change and individual’s actions to mitigate the risk. To elicit changes in the
scientist’s perception of warmth and competence and the number of questions
asked by the participants, I have used scientist’s self-disclosure manipulation. The
results of this study show that scientist’s self-disclosure as manipulated in the
current study, does not significantly induce a higher number of questions. This
could be due to a number of reasons, for one, this self-disclosure might have not
been emotionally strong enough, lengthy enough, or revealing enough to elicit a
reaction. Since the manipulation (self-disclosure) failed to invoke the desired effects,
there is no distinction between the conditions, so I will not be able to make any
causal inferences, and I will be describing all results as correlations rather than
causations.
                                                                             
                                                                             

   The studies on the effect of self-disclosure, mainly show the students’ perception of
participation in dialogue as, i.e., self-reports of being motivated to ask more
questions or engage in more dialogues [e.g., Cayanus, Martin and Goodboy, 2009].
However, Wambach and Brothen [1997] have studied the behavior of student
participation (i.e., if they ask more questions when the teacher engages in more
self-disclosure). Their results, similar to the current study, show no significant
change. As listing questions is a behavior, self-disclosure may affect perception of
one’s interest in asking more questions and being more cognitively engaged,
rather than asking more questions. Another possible explanation could be that
of the manipulation design and the weakness of the self-disclosure material to
elicit effects shown in previous research. These findings point at the importance
of measuring both intention and behavior when evaluating the effect of such
manipulations. Besides, it highlights the need for more research on developing effective
manipulations.

   In line with the second hypothesis, the positive relationship between scientists’
perceived warmth and higher number of questions affirms previous work on teacher
warmth and student engagement [e.g., Hamre and Pianta, 2001; Hughes et al., 2008]. Most
previous works have been evaluating engagement based on participants’ self-reports.
However, this study shows that warmth is positively correlated with engagement as
curiosity behavior and not just intention and interests. In addition, the results expand the
relationship beyond the teacher-student relationship to one between scientists and their
audience.

   The third hypothesis was aimed to examine if inducing curiosity, operationalized as
asking more questions, will elicit higher risk perception to follow up on Kahan et al.’s
[2017] study showing higher science curiosity is correlated with higher risk perception.
Although due to the failed manipulation, the results cannot show the effect of induced
curiosity, they do show a positive correlation.

   However, the same relationship between curiosity and risk mitigation, as per
hypothesis four, does not exist. This finding is counter to that of Sjöberg [2007]. Sjoberg
examines if an individual’s interest in a topic improves their report of risk mitigation
activities. However, Sjoberg measures individual’s reporting their intention to mitigate
risks rather than their a ctual behavior. The current study demands real action on the spot
(donating money) as a mitigation strategy. An important takeaway from the relationship
between curiosity and risk perception and risk mitigation might be to emphasize on the
practical effects of manipulations.

   Results also confirm the fifth hypothesis, that the participants’ trust in the scientist’s
reliability is positively correlated with perceiving the risk of climate change. This result
builds upon previous studies that have been frequently examining how trust in a scientist
can reduce the public’s perception of risk of a threat [Flynn et al., 1992; Siegrist,
2000; Keller, Siegrist and Gutscher, 2006; Siegrist and Cvetkovich, 2000]. For
example, if one trusts a company, they are more likely to perceive their products
to be safe. This study shows that trust in a scientist’s reliability is connected to
accepting the scientist’s views pro and against an issue, in this case, threats of climate
change.

   These results can also explain/complement Sjoberg’s [2001] findings. Sjoberg shows a
low correlation between trust and risk perception, attributing this to the way the
                                                                             
                                                                             
public perceives scientist’s limits, (i.e., scientist’s might have good intentions
but might not have all the knowledge needed to be trusted and be preceived as
competent). This study’s findings can shed light on this relationship by showing
that if trust is defined as trust in scientist’s reliability, then higher trust leads to
higher risk perception, but the same is not necessarily true when trust represents
believing a scientist has good intentions but not necessarily the competence to
execute the right decision. This distinction can help future research to define trust
as good intentions or as reliability, knowing that each might result in different
outcomes.

   Counter to trust, warmth did not significantly correlate to perception of the risk of
climate change, as suggested in hypothesis six but competence was significantly correlated
to risk perception. The significance of effect of trust can be possibly explained by scientist’s
competence rather than warmth. In other words, the participants might care more about
the scientist’s ability to make the right decisions rather than their positive intention
(warmth). It seems like competence might play a more important role, with higher
weight in determining trust in the scientist and perception of risk of climate
change.

   One of the most impactful variables in this model is the participants’ political
partisanship as a covariate. Individuals with conservative views show lower
perception of risk of climate change, and risk mitigation behavior, lower perception of
scientists’ warmth, trust, and competence. These results are expected as also shown in
different studies on the impact of political partisanship including Pew’s latest report
[Funk et al., 2019]. However, the second covariance, education, seems to have no
significant effect on perception of risk. This outcome is also in line with Allum and
colleagues’ [2008] literature review showing that the relationship between general
knowledge and attitude towards specific topics in science such a GMOs is not
significant.

   The main contribution of this research originates from the behavioral and practical
measurements of the variables. As mentioned above, by evaluating risk mitigation and
curiosity through behavioral measures, I provide additional evidence for how
these variables act differently as intentions versus behaviors. Similarly, I measure
trust as a more practical variable that signals reliability of scientists rather than
their good intentions and provides results that are contrary to some previous
work.

   These results can contribute to how we value training scientists to become warmer,
more trustworthy and signal competence and develop strategies to engage the public in
dialogue. The outcomes also show the strength of pre-existing political views and how
they are a powerful determinant of an individual’s perceptions and actions. The power of
this variable also suggests that many researchers and practitioners’ communication
strategies, including storytelling and self-disclosure might be limited by the audience’s
values, beliefs, and attitudes. This does not mean that communicators should not use these
strategies, but that their effects might not be as strong as expected . Although this study
and previous studies have not examined a causal relationship between curiosity
and risk perception, there is a possibility for the effectiveness of this strategy in
science communication practice, especially as it relates to controversial science
topics.
                                                                             
                                                                             


   
5.1     Limitations and future directions

I have designed this study to examine different causal relationships between variables,
however, due to the ineffectiveness of the manipulation, the outcomes show correlations
rather than causations. Future researchers can design experiments with different
manipulations to elicit specific effects, examining causal relationships between scientist’s
traits, public curiosity and risk perception and mitigation. In addition, the scientist in this
study is a female climate scientist, not only a gender that faces more prejudice, but also
an expertise that draws more controversy. While this agent can show certain
aspects of science communication, it leaves out the comparison between different
genders as the source and the effect of communicating less controversial science
topics.

   Future researchers should attempt to develop self-disclosure manipulations with
stronger narratives that could elicit curiosity. The self-disclosure manipulation can also be
stronger if placed in a more cohesive and transporting narrative [Green and Brock,
2000] where the reader feels the teller’s emotions, is immersed in the story and is
less aware of their surroundings. Also, manipulating different source attributes
can provide valuable information about how different source attributes such as
demographics, gender, and profession affect the message outcomes. The findings from this
study are based on print messages in the form of interviews. Future research
can also experiment with different message formats, including audio and video
material.


   
6     Conclusion

The results of this study show that the manipulation to elicit warmth and curiosity by
sharing different levels of disclosing personal anecdotes in the manner executed in
this study does not make a significant impact. However, scientists’ perceived
warmth has a positive relationship with the number of questions participants
asked about the topic, and this number is positively correlated with perceiving
the risks of climate change. In addition, although warmth perception does not
significantly affect risk perception, perception of scientist’s competence and trust in
their reliability have a positive relationship with risk perception. The results
also show that affecting risk mitigation, as an act of donating money to climate
change combating nonprofits might take more work compared to increasing risk
perception.

   I am hoping that the results of this study contribute to advocating for more dialogue
and discussion about climate change and other controversial science topics to increase the
                                                                             
                                                                             
public’s perception of risk of climate change in addition to their mitigative behavior.
Additionally, as a community of science communication researchers and communicators,
we should explore ways to elicit curiosity about climate change and strategies to facilitate
dialogue about this topic. This attempt can not only benefit the perception of science
topics in society but is also a democratic way to build a participatory science
environment.
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