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Abstract

In this article, we focus on the potential influence of a scientist’s advocacy position on the

public’s perceived credibility of scientists as a whole. Further, we examine how the scien-

tist’s solution position (information only, non-controversial, and controversial) affects the

public’s perception of the scientist’s motivation for sharing information about specific issues

(flu, marijuana, climate change, severe weather). Finally, we assess how perceived motiva-

tions mediate the relationship between solution position and credibility. Using data from a

quota sample of American adults obtained by Qualtrics (n = 2,453), we found that in some

conditions advocating for a solution positively predicted credibility, while in one condition, it

negatively predicted scientist credibility. We also found that the influence of solution position

on perceived credibility was mediated by several motivation perceptions; most notably

through perception that the scientist was motivated to: (a) serve the public and (b) persuade

the public. Further results and implications are discussed.

Introduction

Scientists can play various roles in policy decision-making processes, but the appropriateness

of those roles is debated among researchers and scientists themselves. Some scientists see it as

their responsibility to interpret scientific information and to advocate for specific policies [1,

2]. Other scientists avoid engaging in advocacy, citing past negative experiences with public

scrutiny, or concerns about the detrimental effects on their or the scientific community’s sci-

entific credibility [1–4]. The strongly held feelings on both sides of this issue are informed

more by assumptions and anecdote than by evidence, as relatively little research has been done

on the impact of advocacy by scientists on public trust.

The definition of advocacy itself remains open to debate. Although some scholars argue

that advocacy is binary–a scientist is either engaging in advocacy or not [4]–others conceptual-

ize advocacy as multi-categorical (e.g., Roger Pielke’s framework) [5] or continuous (Simon

Donner’s science-advocacy continuum) [6]. Donner’s continuum is based on the extent of

normative judgment inherent in a message—with a “scientific” end of the continuum being

more objective and an “advocacy” end that is more subjective. For these scholars, scientists’
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role in the decision-making process exists on a spectrum, ranging from “pure scientists,” who

provide their research as objective facts about an issue, to “honest brokers,” who address a

range of potential policy solutions, to finally “issue advocates,” who encourage decision-mak-

ing and solutions for specific issues. In other words, sharing information about a recent scien-

tific finding, is a lesser form of advocacy than suggesting that specific actions that need to be

taken.

In the present study, our interest is in comparing responses to two types of policy advocacy—

favoring a controversial or a non-controversial policy solution—against a purely informational

statement. Here, we consider a policy solution to be controversial if it is likely to provoke polar-

ized attitudes among respondents due to ideologically motivated dissonance. Conversely, we

consider a policy solution to be non-controversial if it is unlikely to provoke dissonance and

instead should enjoy relatively widespread support across ideological groups. Nisbet, Cooper,

and Garret [7] found that participants’ trust in scientists wavered when they were presented

with ideologically dissonant information, regardless of political orientation. When both conser-

vatives and liberals were presented with science communication information that challenged

their pre-held beliefs, they reacted negatively. Therefore, in our study, a perceived controversial

solution refers to a polarizing solution, while the non-controversial solution still implies a nor-

mative judgment (advocacy), but a judgment that many people agree is broadly good for society.

The debate of whether scientists have a responsibility–or even the latitude–to advocate for

policy solutions is fierce among scientists and science communication researchers. The most

common argument against advocacy is that it can negatively influence credibility [8]. Renn

and Levine [9] and Kasperson, Golding, and Tuler [10] both determined that four key dimen-

sions of credibility in risk communication contexts are perceptions of commitment, compe-

tence, caring, and predictability. Further, Peters, Covello, & McCallum [11] adapted the

determinants of credibility in risk communication to include perceptions of knowledge and

expertise, openness and honesty, and care and concern. It is often assumed that higher levels

of advocacy could result in lower perceived credibility of the scientist [6]. Advocating for spe-

cific solutions, especially ones deemed controversial could potentially be risky for scientists.

Recent work, however, has found that advocacy does not always result in decreased credibility

[12]. In the current research, we add to the empirical discussion of the effect of scientist’s advo-

cacy by testing the impact of advocacy for controversial and non-controversial solutions on

the credibility of scientists. For example, a scientist advocating for a relatively non-controver-

sial, or an ideologically congruent, solution to a public health issue–such as washing one’s

hands frequently to prevent the spread of the flu–will likely face a less skeptical public than sci-

entists proposing a controversial solution, such as a carbon tax, in order to mitigate climate

change. We also use a range of different scientific topics (i.e., flu, marijuana, severe weather,

and climate change) to compare the effects of advocacy positions on scientist credibility in

numerous contexts. Specifically, we propose the following research questions.

RQ1a: What effect will advocating for a non-controversial solution have on the perceived

credibility of the communicating scientist, compared to an informational statement solely

about the risks associated with an issue?

RQ1b: What effect will advocating for a controversial solution have on the perceived credi-

bility of the communicating scientist, compared to an informational statement solely about the

risks associated with an issue?

The effects of perceived motives on credibility

Of course, scientific advocacy may not only directly impact perceptions of scientific credibility,

but also shape the perceived motives of the scientists engaging in this type of communication.

Scientist advocacy effect on credibility
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The theoretical role of perceived motives in shaping more general perceptions of scientists has

its roots in attribution research [13]. Research on attribution has shown that people are likely

to make inferences about the reasons an individual (or members of a group) engage in a partic-

ular behavior [14]. Those inferences are then used to form judgments about more stable char-

acteristics associated with an individual or group [15, 16]. Research in risk communication,

specifically, has identified the attribution of certain values or motives to an agent as a key factor

involved in the formation of trust perceptions [17].

When it comes to evaluating scientific information, individuals are likely to assess why the

scientist is sharing information. An experiment about scientists’ advocacy found that the pub-

lic perceived that the scientist featured in the experiment intended to persuade the public–

both when the scientist only provided information about recent findings about climate change,

and when the scientist was advocating for a solution (although the perceived intention to per-

suade was higher in conditions were the scientist was advocating for a solution) [17]. Based on

these findings, it is apparent that the level of advocacy, can influence perceived motivations.

We build on this research to incorporate controversy of the solution into the model, thus test-

ing whether not only the level of advocacy but also the level of the controversy of the solution,

influences perceived motivations. As incorporating controversy into the advocacy model has

not been widely researched, the following research question is proposed.

RQ2: Will advocacy position (information only, non-controversial solution, controversial

solution) be related to perceived motivations (discussed below) of scientists?

Relatively little research has examined the effect of perceived motives on scientists’ credibil-

ity. In an exploratory study using a small convenience sample, Fiske & Dupree (2014) asked

respondents to list reasons to trust climate scientists and reasons to distrust climate scientists.

Consistent with past research cited above, their participants attributed self-serving or political

motives such as trying to lie with statistics, gain research money, and pursue a liberal agenda

as reasons to distrust climate scientists [18]. Furthermore, the more a communicator’s advo-

cated position is attributed to their personal political views, they more they are seen as biased,

and the more their position is attributed to factual evidence, the less they are seen as biased

[19]. Alternatively, respondents attributed more altruistic motives–such as a desire to educate

the public, save humanity, and save the environment–as reasons to trust climate scientists

[18]. This accords with prior research by Critchley [20] who found that university funded sci-

entists were perceived to be more benevolent and their research was more beneficial to the

public than privately funded scientists, who were perceived to be more interested in personal

gain. Overall, public trust was greater for university funded scientists than private scientists.

These findings are consistent with a well-established finding about persuasion: when commu-

nicators are believed to be acting in their own self-interest or in service of special interests,

they are less likely to be trusted, whereas belief that communicators are acting against their

own self-interest can increase trust and goodwill [21, 22]

Rabinovich, Morton, and Birney [23] tested the effects of two different perceived motives

on trust in scientists: belief that climate scientists are motived to inform the public about the

impacts of climate change versus to persuade the public to take a particular course of action on

the issue. They found that a purely informative message led to higher levels of trust when it

was consistent with a pre-existing belief that most climate scientists have informative goals,

and it led to lower levels of trust when the audience was led to believe scientists had persuasive

goals. Conversely, a persuasive message had a positive effect on trust when the audience was

led to believe most climate scientists have persuasive intentions, and it had a negative effect on

trust when the audience believed most climate scientists have informative intentions. This

finding is at odds with a common assumption among opponents to advocacy by scientists,

which is that perceived persuasive goals will invariably erode scientists’ credibility [4, 24].

Scientist advocacy effect on credibility
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In our study, we examine a series of motives that may influence perceived credibility of the

communicating scientist. We test whether participants believe the scientist in the experiment

is motivated by: a desire to provide scientific evidence, a desire to inform the public, a desire to

serve the public, a desire to persuade the public, personal promotion, and one’s political views.

Most of these motivations—specifically those benefiting the public versus those benefiting the

scientist—have a positive and negative valence, respectively. Is it less clear, however, if the

motive to persuade the public has a valence. Thus, the following hypotheses and research ques-

tion are proposed.

H1: Belief that the communicating scientist’s statement was motivated by a desire to a) pro-

vide scientific evidence, b) inform the public, and c) serve the public will be positively associ-

ated with perceived credibility.

RQ3: How will belief that the communicating scientist’s statement was motivated by a

desire to persuade the public relate to credibility?

H2: Belief that the communicating scientist’s statement was motivated by a desire to a) gain

personal promotion, and b) promote their personal political views will be negatively associated

with perceived credibility.

RQ4: Do perceived motives mediate the relationship between position advocacy and per-

ceived credibility?

Method

Sample

In October and November of 2015 we surveyed a sample of 2,453 adult Americans. Approval

was obtained from the Institutional Review Board. Participants provided consent to participate

in the study through a question at the beginning of the survey. Participants were members of

an online panel maintained by Qualtrics and were quota sampled to match the US population

on gender, age, and education. Participants ranged in age from 18–87, with an average age of

46 years old. 48% of participants were male (52% female); 11% of participants had less than a

high school education, 31% had a high school education, 30% had some college, 18% were col-

lege graduates, and 10% had a post-graduate education.

Attention Checks. Three attention check items were used test participant attention; those

who failed any two attention checks were removed from the survey and did not count toward

our total of 2,453 participants.

Procedure

Participants were randomly assigned into one of twelve conditions in a 4 (Topic: Flu, Mari-

juana, Severe weather, Climate change) x 3 (Solution Position: Information only, Non-contro-

versial solution, Controversial solution) factorial design. In each condition, participants read a

USA Today op-ed by a scientist named Dr. Wilson. The information only op-ed contained sci-

entific information about the dangers of the flu, marijuana, climate change, or severe weather.

The non-controversial solution position included the scientific information and a suggestion

to implement legislation that warns the public of those dangers. The controversial solution

position included the scientific information and a suggestion to introduce legislation that will

regulate and mandate effective solutions. Full stimulus material is provided in S1 Appendix,

see Table 1 for an example. After reading their assigned op-ed, participants answered a series

of survey questions.

Results of a pre-test validated the operationalization of information only, non-controversial,

and controversial solutions. Participants from a Qualtrics quota sample, matched to national

characteristics, (N = 202) reported the manipulated controversial solutions to be significantly

Scientist advocacy effect on credibility

PLOS ONE | https://doi.org/10.1371/journal.pone.0187511 November 14, 2017 4 / 14

https://doi.org/10.1371/journal.pone.0187511


more controversial than the non-controversial solutions for each issue domain. Within each

issue, participants were randomly assigned to see either the non-controversial or controversial

solution first. Results of a series of independent samples t-tests comparing the means of the

two groups (i.e., participants who saw the non-controversial solution first and participants

who saw the controversial solution first) indicated that the controversial solutions were seen as

more controversial than the non-controversial solutions at p<.001 for all four issues. (Means

of reported controversy -measured on a five-point scale- for the two solutions, by topic: Flu:

MControversial = 4.10, SD = 2.07 MNon-controversial = 1.81, SD = 1.09; Climate change: MControversial

= 3.82, SD = 1.09, MNon-controversial = 2.43, SD = 1.21; Severe weather: MControversial = 3.17,

SD = 1.09, MNon-controversial = 1.83, SD = 1.05; Marijuana: MControversial = 3.50, SD = 1.07,

MNon-controversial = 2.25; SD = 1.13.) Additionally, after collecting the data reported in this

paper, we conducted independent samples t-tests for each issue to assess whether the study

participants assigned to the non-controversial and controversial conditions recognized the

manipulation. Participants were asked to report on the controversy of the solution. Results

suggest that the participants’ responses mirrored the condition they were assigned. Means of

participants exposed to the controversial op-ed were significantly higher than the means of the

participants exposed to the non-controversial op-ed. Results were significant across issues at

the .001 level. Flu: MControversial = 3.64, SD = 1.14, MNon-controversial = 1.96, SD = 1.21; Climate

change: MControversial = 3.51, SD = 1.04, MNon-controversial = 2.84, SD = 1.07; Severe weather:

MControversial = 3.20, SD = 1.16, MNon-controversial = 2.36, SD = 1.23; Marijuana: MControversial =

3.25, SD = 1.15 MNon-controversial = 2.77, SD = 1.19).

Measures

Credibility. Credibility was measured with nine items adapted from McCroskey and

Teven (1999) on a 8-point scale that assessed the scientist’s expertise, intelligence, competence,

trustworthiness, sensitivity, sincerity, concern for society, care for society, and honesty [25].

For each of these components, participants were presented with a semantic differential task,

Table 1. Sample experimental stimuli.

Flu

Information only Dr. Dave Wilson, a recognized international expert in the field of public health, recently

published an op-ed in USA Today. In the article, he said:

“Evidence from recent scientific studies reveal that the flu is even more dangerous and

costly than once believed. The flu contributes to pneumonia, bronchitis, fatigue, and

even premature death. Moreover, since so many people are affected by the flu, it is

increasing everyone’s insurance costs."

Non-

controversial

[All of the content from the information only condition, plus:]

The flu threatens everyone and action should be urgently taken to reduce the risk. One

effective approach for addressing the problem of the flu is to introduce legislation to

post information signs about the link between hand washing and the flu in all

restaurants and public buildings. My research, and research conducted by many

other experts, suggests that this simple and inexpensive action is an effective way to

protect Americans from the risks of the flu."

Controversial [All of the content from the information only condition, plus:]

The flu threatens everyone and action should be urgently taken to reduce the risk. One

effective approach for addressing the problem of the flu is to introduce legislation to

require all Americans to get flu shots every year. My research, and research

conducted by many other experts, suggests that this simple and inexpensive action is an

effective way to protect Americans from the risks of the flu."

Note: The bolded sections indicate the difference between the non-controversial and controversial solutions.

The information was not bolded in the actual stimulus material shown to participants.

https://doi.org/10.1371/journal.pone.0187511.t001
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with “not at all [characteristic, e.g., intelligent]” on one side and “extremely [characteristic,

e.g., intelligent]” on the other, and asked to choose the radio between the pairs that appropri-

ately matched with their beliefs, with instructions that the closer the radio button was to the

corresponding label, the more certain they were indicating their evaluation was. These were

coded such that 1 indicated not at all and 8 meant extremely, and averaged across all items

(M = 5.77, SD = 1.42). Reliability of this scale was sufficient (α = .88). Unfortunately, after con-

ducting the experiment, we noticed a slight error in the programming of the measurement of

credibility. The credibility measure included in the questionnaire had eight radio buttons from

which the participant could choose, but was labeled from 1–7 (the labels appeared in-between

the radio buttons). See S1 Appendix for a visual representation of this problem, and the discus-

sion section for our thoughts on the implications of this programming error.

Perceived motives. Participants were asked to evaluate Dr. Wilson’s motivation for writ-

ing his op-ed. They were provided with six questions, each asking about a different motive: to

provide impartial information (M = 4.59, SD = 1.82), his scientific evaluation of the evidence

(M = 5.31, SD = 1.48), his desire to serve the public (M = 5.37, SD = 1.43), to persuade people

to take action (M = 5.57, SD = 1.40), his desire for personal promotion (M = 3.58, SD = 1.85),

and his political views (M = 4.02, SD = 1.82). Full wording is available in the supplemental

material. They were asked to respond on a 7-point Likert scale from strongly disagree (coded

1) to strongly agree (coded 7).

Statistical analysis

We conducted regression analyses for our first hypothesis and first three research questions,

dummy coding solution position (reference categories are noted in the discussion of the

results). We utilized the PROCESS macro, version 2.15 [26] to conduct our mediation analy-

ses. We used one model (including all motivations in parallel) for each of the four topics. Fur-

thermore, we ran collinearity diagnostics and did not find evidence of collinearity among the

perceived motives.

Results

To examine how the controversy level of solutions influences credibility (RQ1a&b), we pre-

dicted credibility from solution position, with the information-only condition as the reference

category (see Table 2 for all coefficients). Advocating for a controversial solution had a signifi-

cant negative impact on credibility, compared to the information-only condition, in the flu

topic only; alternatively, it had a significant positive effect on credibility in the severe weather

topic. Specifically, those who saw the controversial solution for the flu topic indicated a credi-

bility score .38 units lower than those who saw the information only condition; conversely,

those who saw the controversial solution for the severe weather topic indicated a credibility

score .26 units higher than those who saw the information only condition. The non-controver-

sial solution condition produced significantly higher credibility ratings for the communicating

scientist than the information-only condition for 2 out of 4 topics (severe weather and climate

change). In other words, scientist credibility was .28 units higher for participants who saw the

severe weather non-controversial solution compared to participants who saw the information

only op-ed. Similarly, scientist credibility was .29 units higher for participants who saw the cli-

mate change non-controversial solution for compared to participants who saw the information

only op-ed.

To address RQ2, we examined whether the non-controversial and controversial solutions

had an effect on the scientist’s perceived motivations, relative to an information-only state-

ment (see Table 3 for all results). Both solution types (controversial and non-controversial)

Scientist advocacy effect on credibility
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were significantly higher than the information only condition in the perceived motivation of

persuading the public, across all four topics. In order words, the perception that the scientist

wanted to persuade the public to take action was significantly higher for participants who read

either the controversial or non-controversial, compared to participants who read the informa-

tion-only statements.

Relative to the information only condition, the non-controversial solution resulted in sig-

nificantly higher perceptions that the scientist’s aim was to serve the public for 3 out of 4 topics

(marijuana was the exception). The results were more mixed for the controversial solutions. In

one case (flu), the controversial solution resulted in lower perception that the scientist desired

to serve the public; in another case (severe weather) the controversial solution resulted in

higher perception that the scientist desired to serve the public.

For the motivation of informing the public, there were no observed differences between the

non-controversial solution and information only conditions for any topic; however, the per-

ception that the scientist was motivated to inform the public was lower in the controversial

solution condition in comparison to the information only conditions for both the flu and mar-

ijuana topics.

For the perception that the scientist was motivated by scientific evidence, solution position

only had an effect in the severe weather topic. Individuals exposed to the non-controversial

solution were more likely to believe that the scientist was motivated by their evaluation of the

scientific evidence in comparison to the information only topic.

Finally, for the motivations of personal promotion and political views, the controversial solu-

tion was higher, than the information only condition for the flu topic. There were no other

observed differences for those two motivations across the other topics.

To examine RQ3, H1, and H2, we looked at the relationship between the six motivations

and credibility (see Table 4 for all results). We predicted that the motivations that exhibited a

benefit to the public (i.e., scientific evidence, informing the public, serving the public) would

positively predict credibility, which was confirmed, thus H1 was supported. Perception of

motivation to persuade the public was positively related to credibility for two out of four top-

ics, regarding RQ3. Perception that the scientist was motivated by personal promotion was

negatively related to credibility across all four topics. However, contrary to H2, perception of

Table 2. Total effects of non-controversial and controversial solutions on credibility, in comparison

to the information only condition.

Credibility

Controversial vs. Information Only

Flu -0.38***

Marijuana 0.17

Severe Weather 0.26*

Climate Change 0.01

Non-Controversial vs. Information Only

Flu 0.22

Marijuana -0.05

Severe Weather 0.28*

Climate Change 0.29*

Note: Entries are unstandardized regression coefficients and can be interpreted as the difference in the

means between the two conditions.

* p < .05,

*** p < .001

https://doi.org/10.1371/journal.pone.0187511.t002
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motivation because of political views was not a significant predictor across any topic. Taken

together, these results indicate that H2 was partially supported.

Results of the mediation analysis (RQ4) indicated that some motivations did mediate the

effects of solution position on perceived credibility (see Table 5 for all coefficients). Most nota-

bly, the indirect effects through the perception that the scientist was motivated to serve the pub-
lic were positive and significant for the non-controversial solution position (vs. the

information-only condition) in 3 out of 4 topics (marijuana was the exception). This mediator

was also significant for two out of four topics when looking at the indirect effects of the contro-

versial vs. information only condition. For the topic of flu, the indirect effect was negative,

such that the controversial flu solution resulted in decreased perceptions of serving the public,

which in turn decreased credibility. For the topic of severe weather, the indirect effect was

Table 3. Effect of solution position on perceived motivations of the scientist.

Scientific Evidence Inform Public Serve Public Persuade the

Public

Personal Promotion Political Views

Non-Controversial vs. Information

Only

Flu 0.12 0.18 0.41** 0.58*** 0.01 -0.12

Marijuana 0.03 0.04 0.13 0.36* -0.20 0.04

Severe Weather 0.33* -0.14 0.43*** 1.19*** -0.01 -0.14

Climate Change 0.12 0.14 0.35* 0.60*** -0.19 0.29

Controversial vs. Information Only

Flu -0.13 -0.68*** -0.37** 0.50*** 0.31+ 0.54**

Marijuana 0.07 -0.43* -0.15 0.31* 0.02 0.17

Severe Weather 0.20 -0.28 0.35** 1.25*** 0.11 0.20

Climate Change -0.03 -0.17 0.03 0.37** 0.04 0.33

Note: Entries are unstandardized regression coefficients and can be interpreted as the difference in means between the two conditions.
+ p < .10,

* p < .05,

**p < .01,

***p < .001

https://doi.org/10.1371/journal.pone.0187511.t003

Table 4. Perceived motivations relationships with credibility.

Credibility

Flu Marijuana Severe weather Climate change

Scientific evidence 0.26*** 0.32*** 0.35*** 0.30***

Inform public 0.09*** 0.18*** 0.06* 0.16***

Serve public 0.41*** 0.36*** 0.26*** 0.33***

Persuade public to take action 0.12*** 0.03 0.06 0.11***

Personal promotion/gain -0.08** -0.12*** -0.08*** -0.09***

Political views -0.02 -0.05 -0.03 0.00

Note: Entries are unstandardized regression coefficients from regressions predicting credibility from the motivations; one regression was conducted for

each topic.

*p < .05,

**p < .01,

***p < .001

https://doi.org/10.1371/journal.pone.0187511.t004
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positive, the controversial solution increased perceptions of serving the public, which in turn

increased perceptions of credibility. Thus, overall, the perception that the scientist was moti-

vated to serve the public was bolstered when he offered a non-controversial solution, which

increased his credibility. There was no clear pattern of the effect of controversial solutions on

the perception that the scientist was motivated to serve the public; however, this perceived

motivation was consequential to perceptions of credibility.

The indirect effects through the perception that the scientist desired to persuade the public
were positive and significant for both the non-controversial and controversial solution posi-

tions for 2 out of 4 topics (flu and climate change). For these two topics, offering any solution

(controversial or not) increased the perception that the scientist wanted to persuade, which in

turn, increased the perception that he was credible.

The indirect effects through the mediator of informing the public was significant only for

the controversial solution position (but not for the non-controversial positions). For 3 out of

the 4 topics, the controversial solution decreased the perception that the scientist desired to

inform the public, which in turn decreased credibility. Thus, overall, offering a controversial

solution decreased the perception that the scientist was motivated by a desire to inform the

public, which subsequently lowered his credibility.

Finally, for the mediator of being motivated by scientific evidence, the non-controversial

solution position had a positive indirect effect for one topic (severe weather), where offering a

non-controversial solution increased the perception that the scientist was motivated by evi-

dence, which increased credibility. There were no significant indirect effects on credibility

through the mediators of personal promotion or political views.

Discussion

The purpose of this study was to examine the effect of advocacy on credibility of scientists, and

to study the mediating role that perceived motivations of scientists play in explaining the rela-

tionship between scientist advocacy positions and credibility. Results from our study indicate

that advocacy for non-controversial policies benefited credibility in some cases, and never

harmed credibility compared to when a scientist simply provided information on the risks for

Table 5. Indirect effects of solution position on credibility, through perceived scientist motivations.

Indirect Effect on Credibility

Via scientific

evidence

Via inform the

public

Via serve the

public

Via persuade the

public

Via personal

promotion

Via political

views

Non-Controversial vs.

Information Only

Flu 0.03 0.02 0.17* 0.07* 0.00 0.00

Marijuana 0.01 0.01 0.04 0.01 0.02 0.00

Severe Weather 0.11* -0.01 0.11* 0.07 0.00 0.00

Climate Change 0.04 0.02 0.11* 0.06* 0.02 0.00

Controversial vs. Information

Only

Flu -0.03 -.06* -0.15* 0.06* -0.03 0.00

Marijuana 0.02 -.08* -0.05 0.01 0.00 0.00

Severe Weather 0.07 -.02* 0.09* 0.08 0.00 0.00

Climate Change 0.00 -0.03 0.00 0.04* 0.00 0.00

Note: Entries are unstandardized indirect effects, generated by the PROCESS macro (Hayes, 2013). See Table 2 for Total Effects.

*p < .05

https://doi.org/10.1371/journal.pone.0187511.t005
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a scientific issue. Results for advocacy of controversial solutions were mixed; for the issue of

the flu there was a negative overall effect on credibility, while for the issue of severe weather

there was a positive effect, with no difference observed for the issues of climate change or mari-

juana use.

In sum, our findings contradict the main argument against science advocacy, which is that

scientist advocacy is inevitably detrimental to scientists’ credibility [4, 27]. Our results exem-

plify that some advocacy positions–those that receive broad support and are seen as “non-con-

troversial”–can actually lead to increased public perception of scientists’ motivations as

benevolent, as well as higher levels of credibility among the public. Additionally, for one topic

the topic of severe weather, even advocating for the controversial solution resulted in increased

credibility (but was negative for the flu topic, and non-significant for two topics).

Our decision to test these effects across various topics in science communication was a way

to assess the external validity of our results. What emerged is that the effects of solution posi-

tion seemed more dependent on the topic studied and the specific solutions proposed, than on

the level of controversy attributed to the message. For example, the controversial flu solution

suggested everyone in the U.S. be mandated to get a vaccination whereas the controversial

severe weather solution restricted coastal development. While both were perceived as more

controversial compared to their non-controversial counterparts in our pre-test and both

involve restrictions on individual freedom (i.e., freedom over one’s body and freedom over

one’s property), personal vaccine mandates may feel more personally relevant for a greater

number of people than restrictions on coastal development. This is because many people do

not own property near the coast and may have no intentions to own coastal property, whereas

a nationwide vaccine requirement would apply to everyone.

Further, non-controversial solutions resulted in increased credibility for climate change

and severe weather compared to information-only conditions, but did not influence credibility

for the flu and marijuana topics. This could be because participants viewed the climate change

and severe weather non-controversial solutions (tax rebates for solar panels and severe weather

alerts, respectively) as more effective than those for flu and marijuana (informational signs and

warning labels, respectively). It may also be that earth science topics, such as weather and cli-

mate are simply seen as less personal than health science topics, such as flu and marijuana use,

and therefore scientists may be given more latitude in prescribing solutions. The variation in

our findings indicate that issue context–and the specific solution proposed, even within a

broader category, such as “non-controversial”–may play an important role in how the public

perceive scientists’ motivations. Although we did not predict the relationship that scientist

position advocacy has on credibility would vary by topic, it is useful to know that the public

may respond differently according to characteristics of the topic studied.

Of course, the public may also respond differently to scientific communication depending

on their personal characteristics. In response to suggestions by reviewers, we examined politi-

cal ideology as a moderating variable. Few of the omnibus interactions were significant and

the results did not explain the disparate findings between topics (see S1 Table). Although our

analyses showed that political ideology did not significantly alter the results presented here,

future research should examine how other demographic variables may influence how individ-

uals perceive scientists who advocate. However, the inconsistent results across topics can influ-

ence the practical implications of the findings. Future research should carefully consider the

intersection of issue context and individual characteristics to understand why perceptions of

scientists who advocate may differ.

Our study shows that non-controversial solutions generally resulted in higher scientist

credibility than providing information only, which could change how scientists communicate

with the public about threatening issues. This lends support to the claim that scientist advocacy
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is not inherently a bad thing and may not repel the public; rather non-controversial solutions

may be the best avenue to utilize when communicating science issues to the public. This may

also indicate that the public desires expert guidance about how to address risks, not simply to

learn that risks exist, which could increase self or collective efficacy to address a problem. Fur-

ther, some have suggested that researchers are expected to discuss the health risks associated

with non-contentious issues, such as smoking and obesity, and to promote healthy behaviors

in our society [28]. However, it is necessary to establish how people decide if a solution is con-

troversial or not. Future research should systematically examine what factors contribute to a

policy being perceived as non-controversial and potentially better operationalize the distinc-

tion between non-controversial and controversial solutions. For example, future studies could

examine how the perceived effectiveness of the solution influences whether one deems it “con-

troversial.” Individuals may believe that signage is an acceptable and effective solution to pre-

venting the flu, while for climate change prevention to be effective they may believe it warrants

a more personally invasive course of action (i.e., carbon tax, driving restrictions). Therefore,

increased perceived policy response efficacy may result in decreased perceived controversy of

a solution.

Of course, in some cases, a scientist may believe that a controversial solution is the best

option for addressing some risk. Our study suggests that advocating for such a position may
have negative consequences to a scientist’s credibility (although it is important to temper this

claim as there was only a negative total effect on credibility for a controversial solution in 1 out

of 4 topic domains included in this study; indeed, in one case there was a positive effect on

credibility for a controversial solution; corroborating the finding in the Kotcher et al. study

that some policy solutions may have slight negative effects on credibility, while others may not

[12]). Future research should examine whether scientists can employ rhetorical strategies that

might reduce the potential negative consequences of advocating for a controversial solution.

Additionally, future research could provide important suggestions about boundary conditions

under which advocating for non-controversial or controversial solutions are likely to harm sci-

entific credibility.

Additionally, this study investigates the effect of perceived motivations on the credibility of

the scientist. We found that when people perceived that the scientist shared information

because of his desire to serve the public, inform the public, and as a result of his evaluation of

the scientific evidence, they tended to rate that scientist as more credible for each topic studied.

This corroborates previous research that found scientists who were perceived as benefiting

society have higher public trust than scientists who appear to be self-interested [20]. Addition-

ally, we found that, for two topics (climate change and flu), the perception that the scientist

desired to persuade the public was associated with increased credibility (and for no topic was

this motivation associated with decreased credibility), reinforcing skepticism about the inher-

ent downsides of scientific advocacy.

Our results indicate that the motives the public ascribe the scientist are important to their

credibility assessment of the scientist. To improve their credibility, scientists should focus on

how to present themselves in a way that will highlight their positive motivations (scientific evi-

dence, informing the public, and serving the public) for sharing information or advocating for

a certain solution rather than negative motivations (personal promotion). It is possible that by

including the reasoning for communicating with the public about scientific issues, individuals

may believe the scientist is more credible, therefore accepting the information and changing

their attitudes. Future research can help determine more motivations that influence scientist

credibility, as well as further examine the motives we presented in this paper to see which are

the most prominent influences on credibility (both positive and negative).
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Our study has numerous limitations. First, although we sought to provide experimental

control by standardizing much of the wording of the various experimental conditions, balanc-

ing experimental control with external validity concerns (that the advocacy positions be

matched to the risks presented) resulted in advocacy positions that were non-equivalent in

some aspects across the four topics tested. For example, the controversial solution for the flu

issue was a personally intrusive suggestion that flu shots should be mandatory for every person.

The controversial position for marijuana, on the other hand, suggested there be legislation that

restricted medicinal marijuana use, which was unlikely to affect all participants, nor is it as

medically invasive. We acknowledge that this difference could explain why the flu controver-

sial position was the only condition to have a negative relationship with the scientist’s credibil-

ity. In the future, researchers could attempt to find solutions that are more balanced across

topics.

Additionally, it is important to note other limitations in the experimental design. First, the

limitations of a non-probability, quota sample should be noted. Although the sample was

matched to national benchmarks on gender, age, and education, the non-random selection

can influence the generalizability of the results. It may be that those who sign up for survey

panels are generally more amenable to the scientific endeavor, for example, than the rest of the

US population. However, quota matching a non-probability sample to national benchmarks is

superior to other non-probability methods. Second, participants saw only a blurb from an op-

ed that contained the solution or information. There was no context surrounding the message

and there was no counter-message, which limits external validity. When seeing scientific advo-

cacy messages in a natural setting, individuals might be exposed to competing viewpoints

regarding one issue. An opportunity for future research is to develop counter-messages to the

advocacy position that the scientist is taking on a specific issue. Such research would get a

more realistic sense of how the participants perceive the scientists’ motivations in advocating

or sharing information in the context of counter claims. Further, indicators for the perceived

motivations were all single-item, which makes assessing the reliability of the measure more dif-

ficult. Future studies should develop multiple items that could measure the perceived

motivations.

Third, as noted in our methods section, the credibility measure included in the question-

naire had eight radio buttons from which the participant could choose, but was labeled from

1–7 (the labels appeared in-between the radio buttons, see S1C). This programming error

could have implications for the validity of this study. Although the visual representation of the

question may have influenced the respondent’s ability to accurately report his/her evaluation

of the scientist, we argue that semantic differential scale relies on the proximity of the respon-

dent’s choice to each side of the adjective pairs rather than the exact values that the participant

reports (e.g., 1 = strongly disagree, 7 = strongly agree). In other words, participants could still

express the relative degree to which they thought Dr. Wilson was credible even with eight

radio buttons instead of seven. Moreover, as this error was consistent across conditions, differ-

ences in credibility are still likely attributed to our experimental manipulations.

Finally, our study used mediation analysis to examine the influence that the perceived

motives had on the relationship between position advocacy and credibility. Although partici-

pants were randomly assigned to the position advocacy condition, they were not randomly

assigned to the mediating variables, which hinders our ability to predict a causal relationship

regardless of the statistical significance of the model. Future research should consider the ben-

efits of using a manipulation-of-mediator experimental design rather than the typical measure-

ment-of-mediation experimental design [29].

As scientists consider advocating for certain issues, it is important to remember that the

public’s perceptions of the scientist’s motivations is a meaningful predictor of credibility. This
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corroborates Nelson and Vucetich’s opinion that scientists have a duty to be transparent and

just in their advocacy, which will likely improve credibility. While trust in science and scien-

tists remains fairly high [30, 31], it has declined over the past decades, especially with the politi-

cization of numerous science and public health issues [31]. It is crucial for scientists to gain

trust and support of the public to help society. Our research suggests that scientists do have lat-

itude to encourage specific issue solutions, but that they should be cognizant of how the public

may perceive their motivations and emphasize the reasons they are supporting particular

actions.
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