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Attention to and Trust in 
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Abstract
Disagreement and incivility are increasingly common in science communication. 
While previous work has explored effects on issue attitudes, it has not 
examined how disagreement and incivility in news coverage influence attention 
to and trust in science. In this study, we investigate how civil and uncivil 
disagreement about non-politicized issues affects attention to science news, 
evaluations of research, and scientific trust. Results reveal that disagreement 
and incivility can not only lead to less attention to and acceptance of particular 
science issues, but also broader mistrust of scientists and scientific methods.
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Disagreement and incivility are increasingly public features of science com-
munication (Dudo, 2015). Economic pressures have led media editors priori-
tize sensational coverage that attracts audience attention (Bennett et al., 
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2007), leading to an increase in coverage of scientific conflicts in news 
(Chinn et al., 2020; Hart et al., 2020). This intersects with trends toward 
increasing incivility in media overall (Sobieraj & Berry, 2011), but it is par-
ticularly important for science news. While disagreement is intrinsic to the 
production of scientific knowledge, the public tends to be skeptical of uncer-
tain information (Chinn et al., 2018), with some believing that lack of scien-
tific agreement is due to incompetence or is motivated by personal interests 
(Dieckmann et al., 2015).

Existing work on scientific disagreement and incivility in science com-
munication has focused on issue attitudes (Anderson et al., 2014; Chinn et al., 
2018; Malka et al., 2009; Yuan et al., 2018). However, previous research has 
not examined how disagreement and incivility affect attention to science 
news and trust in science, which influence public perceptions of expert posi-
tions, policies recommendations, and research funding (Besley et al., 2016). 
This study investigates how news stories containing civil scientific disagree-
ment, uncivil scientific disagreement, or scientific agreement affect (a) atten-
tion to scientific issues, (b) evaluations of scientific research, and (c) trust in 
science. In doing so, we address gaps in extant work on how disagreement 
and incivility affect attitudes known to influence support for evidence-sup-
ported policies.

Background

This section reviews work informing hypotheses about the effects that civil 
and uncivil scientific disagreement will have on (a) attention to scientific top-
ics, (b) evaluations of scientific research, and (c) trust in science. Scientific 
disagreement refers to information about debate within this scientific com-
munity, inconsistent findings, and scientific uncertainties. Civil disagreement 
maintains a neutral, respectful tone in line with professional journalistic 
norms. Uncivil disagreement conveys a lack of consensus and inconsistent 
findings by levying personal attacks on individual scientists and their work 
with aggressive language (e.g., “idiot scientists”) (Yuan et al., 2018, 2019).

Attention

Journalists often emphasize conflict because disagreement often captures 
audiences’ attention (Bennett et al., 2007). Disagreement also increases audi-
ences’ anxiety, which can lead to greater information seeking (Huddy et al., 
2007; Valentino et al., 2008). We therefore expect that a news article empha-
sizing scientific disagreement will lead to stronger attention-related outcomes 
(particularly interest and information seeking) than one reporting agreement.
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Incivility also triggers attention. In political media, audiences find uncivil 
disagreement more entertaining than civil disagreement (Mutz & Reeves, 
2005) and so audiences may be more attentive to uncivil content. Uncivil 
disagreement also motivates political engagement (Borah, 2014; Brooks & 
Geer, 2007; Masullo Chen & Lu, 2017), even if that engagement is more 
aggressive or uncivil (Gervais, 2014; Masullo Chen & Lu, 2017). This anger-
provoking content is more likely to be shared on social media than less emo-
tional content (Berger & Milkman, 2012; Hasell & Weeks, 2016). Perhaps 
because it violates a social norm (Yuan et al., 2019), exposure to uncivil dis-
agreement is associated with greater physiological arousal (Mutz, 2007; 
Mutz & Reeves, 2005). In sum, incivility may be more engaging and atten-
tion-grabbing than civil content. Based on this prior research, we hypothesize 
the following:

Hypothesis 1: Participants exposed to scientific agreement will report the 
least (H1a) interest in the topic, (H1b) information seeking, (H1c) engage-
ment, and (H1d) intentions to share information. Participants in the civil 
disagreement condition will have higher responses on attention measures 
than those in the agreement condition, but less than the uncivil disagree-
ment condition. Participants in the uncivil disagreement condition will 
have the highest responses on attention measures.

Evaluation of Scientific Research

Although disagreement and incivility may increase attention to scientific top-
ics, they may also lead to more negative evaluations of the science in ques-
tion. People are more skeptical of scientific information when it appears 
disputed, and more accepting of scientific positions when they believe that 
scientists agree (Aklin & Urpelainen, 2014; Chinn et al., 2018; Malka et al., 
2009). For example, balanced coverage of the refuted vaccine-autism link 
leads readers to perceive scientific disagreement and become less certain in 
their attitudes (Dixon & Clarke, 2013). We expect this to be reflected in par-
ticipants’ acceptance and evaluations of debated study findings reported in a 
news article.

Incivility also affects message evaluation. Uncivil messages are seen as 
less informative and of poorer quality than civil messages (Brooks & Geer, 
2007; Yuan et al., 2018). When civil and uncivil messages are presented side 
by side, civil messages are perceived as more credible (Thorson et al., 2010). 
In addition, uncivil messages are viewed as less fair (Brooks & Geer, 2007) 
and uncivil comments on a message increase perceptions that the message is 
biased, particularly among conservatives (Anderson et al., 2018). Above and 
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beyond mere disagreement, incivility can also polarize scientific debates 
(Anderson et al., 2014) by increasing close-mindedness and attitude certainty 
(Borah, 2014). Thus, we expect that uncivil comments about a scientific 
study will negatively affect acceptance and evaluations of the study’s find-
ings. Given prior research, we hypothesize the following:

Hypothesis 2: Participants exposed to scientific agreement will report 
(H2a) the most acceptance of the study’s findings presented in the news 
article and (H2b) the most positive perceptions of the research quality 
being done on the topic. Participants in the civil disagreement condition 
will have lower responses on evaluation measures than those in the agree-
ment condition, but higher than the uncivil disagreement condition. 
Participants in the uncivil disagreement condition will have the lowest 
responses on evaluation measures.

Trust in Scientists and Scientific Methods

Scientific disagreement not only affects perceptions of research, but also per-
ceptions of scientists. While some see scientific disagreement as an indica-
tion of honesty and transparency, others believe that disagreeing experts are 
incompetent or self-interested (Dieckmann et al., 2015). However, the tone of 
disagreement is also likely to affect perceptions of scientists. Although scien-
tists often use measured, cautious language (Boykoff & Boykoff, 2007), 
experts have been documented using aggressive language to “put down” dis-
believers of consensus science (Yuan et al., 2019) and debated science has 
been uncivilly attacked as “junk” in mainstream media (McCright & Dunlap, 
2010). Scientists who communicate more aggressively are considered less 
likable (Yuan et al., 2018). Although no work has empirically tested the 
effects of incivility on science trust outcomes, Mutz and Reeves (2005) find 
that uncivil disagreement has negative effects on political trust, compared 
with civil disagreement (Mutz & Reeves, 2005). This may be in part because 
uncivil politicians are rated more negatively than civil politicians (Mutz, 
2007). In this experiment, as will be described in further detail below, the 
stimuli describe the findings of a recent scientific study and quotes a com-
menting scientist who agrees or disagrees (civilly or uncivilly) with the 
study’s findings. In this context, we expect the following:

Hypothesis 3: Participants in the scientific agreement condition will report 
the most trust in (H3a) the study authors and (H3b) the commenting scien-
tist, followed by those in the civil disagreement condition, while those in 
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the uncivil disagreement condition will report the least trust in the respec-
tive scientists.

Previous experimental work has not investigated how disagreement and 
incivility affect respondents’ general trust in science, which is positively 
associated with the acceptance of scientific claims and corresponding policy 
attitudes (Druckman & Bolsen, 2011; Lee, 2005). Some survey work has 
found evidence of a negative spillover effect; for example, individuals who 
consume media containing more climate change dissensus cues lose trust in 
scientists over time (Hmielowski et al., 2014). It is also important to note that 
people can have different levels of trust in scientific actors and scientific 
methods (Achterberg et al., 2017). We therefore separate the measurement of 
scientific methods and actors, though we expect the effects of civil and 
uncivil disagreement on each to be similar. Formally stated, we test the fol-
lowing hypotheses:

Hypothesis 4: Participants exposed to the scientific agreement condition 
will report the greatest (H4a) trust in scientists and (H4b) trust in scientific 
methods, followed by those in the civil disagreement condition, while 
those in the uncivil disagreement condition will report the least trust in 
scientists and scientific methods.

Method

Data

The data for this study were collected via Dynata (formerly Survey Sampling 
International) between September 23 and September 30, 2019, among U.S.-
based respondents. After removing participants who did not complete the 
survey because they failed to pass simple attention checks (n = 698), the 
sample included 1,995 respondents. Although a diverse sample, our sample 
was more White, older, and educated than the U.S. population. Full sample 
information is available in supplementary material.

Procedure

After providing informed consent, participants saw a news article created for 
this study. Each article described the finding of a recent scientific study fol-
lowed by comments from a scientist who was not an author on the study. The 
study findings that the articles presented were based on real discoveries, but 
agreement or disagreement was manipulated for this study. Article topics were 
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stimulus sampled such that participants read about one of three topics: whether 
shocking the brain can improve athletic performance (n = 667), whether cer-
tain enzymes can convert type A blood to universal donor blood (n = 648), 
and whether Saturn’s rings were caused by a moon collision (n = 680). In a 
pretest, the topics had equal levels of self-reported comprehensibility.

The headline and commenting scientist’s remarks contained the experi-
mental manipulations that defined the three conditions: scientific agreement 
(n = 673), civil disagreement (n = 669), and uncivil disagreement (n = 653). 
Each article was between 234 and 264 words, and contained no images, 
graphics, or source attribution. Differences in stimuli by condition are pre-
sented in Table 1. Full stimuli are in Appendix 2.1.

Table 1. Summary of Manipulated Differences in Stimuli by Experimental 
Condition.

Agreement Civil disagreement Uncivil disagreement

Headline: Scientists Agree 
with New Study’s Claim . . .

Body:
 . . . Other scientists agree 

with the study’s findings.
“A large majority of 

researchers share the 
view that [ . . . ],” said Dr. 
Jonathan Hammig, who 
also researches [topic].

“The findings of this study 
are in line with findings 
from previous research. 
Other studies have 
also found [ . . . ] Most 
experts agree that there 
is ample evidence to 
support the findings of this 
study.”

Hammig emphasizes that 
this study’s suggestions 
are consistent with past 
research. “The available 
data strongly indicate  
[ . . . ], so the results really 
come as no surprise.”

Headline: Scientists Disagree 
over New Study’s Claim . . .

Body:
 . . . Other scientists are 

skeptical of the study’s 
findings.

“There has been scientific 
debate in recent years 
on [ . . . ],” said Dr. 
Jonathan Hammig, who also 
researches [topic].

“The findings of this study 
contradict findings 
from previous research. 
Other studies have not 
found [ . . . ]. There 
is still considerable 
disagreement on this 
topic within the scientific 
community.”

Hammig emphasizes that 
this study’s results are 
inconsistent with past 
research. “This study 
challenges previous data 
we have suggesting that 
[ . . . ], so the results will 
really stir debate among 
scientists.”

Headline: Scientists Attack 
New Study’s Claim . . .

Body:
 . . . Other scientists reject 

the study’s findings.
“There has been a lot of 

lousy research in recent 
years on [ . . . ],” said Dr. 
Jonathan Hammig, who also 
researches [topic].

“The findings of this garbage 
study go against findings 
from previous research. 
Other studies have not 
found [ . . . ]. The idiot 
authors of this study 
are clearly just writing 
nonsense.”

Hammig emphasizes that this 
study’s results completely 
oppose other research. 
“This study is so far off 
base from previous data we 
have suggesting [ . . . ], so 
this study is really just junk 
science.”

Note. Emphasis added.
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Measures

Full question wording and measurement is available in supplementary 
material.

Attention
Interest. Interest in the topic of the article was measured with three items 

from past work (Karnowski et al., 2017; Oeldorf-Hirsch & Sundar, 2015; 
Turcotte et al., 2015) about respondents’ interest and desire to learn more  
(0 = low interest, 4 = high interest). Items were averaged to create a measure 
of interest (M = 1.90, SD = 1.27, Cronbach’s α = .93).

Information seeking. We asked participants two items drawn from past work 
(Karnowski et al., 2017) about their likelihood to seek further information on the 
study topic (0 = low likelihood, 4 = high likelihood). These were averaged into 
a measure of information seeking (M = 1.87, SD = 1.27, r = .82, p < .001).

Engagement. Participants were asked how likely (0 = not at all likely to  
4 = very likely) they were to engage with the study authors (M = 1.81,  
SD = 1.43) and with the commenting scientist (M = 1.77, SD = 1.43). They 
were also asked two items with a similar scale about their likelihood of 
engagement on social media with scientists about the study topic (M = 1.63, 
SD = 1.36, r = .80, p < .001).

Sharing. Respondents answered two questions about their likelihood of 
sharing the scientific information in their social network (Bobkowski, 2015) 
(0 = not at all likely, 4 = very likely). We averaged these items into a mea-
sure of likelihood of sharing (M = 1.43, SD = 1.35, r = .76, p < .001).

Evaluation of Research
Acceptance of study findings. Two items captured participants’ agreement 

with and belief the study findings were right or wrong (0 = low acceptance, 
6 = high acceptance). These items were averaged to capture respondents’ 
acceptance of study findings (M = 3.13, SD = 1.28, r = .74, p < .001).

Perception of research quality. Respondents reported that the science on that 
subject was trustworthy/untrustworthy, not credible/credible, bad science/
good science, and sloppy/rigorous on 6-point semantic differential scales. 
These were averaged to create a measure of perception of research quality 
which was specific to the scientific issue respondents read about (M = 3.10, 
SD = 1.30, Cronbach’s α = .93).
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Trust in Science

Trust in the study authors. Four items asked how much respondents trusted 
the study authors as a source of information, to tell the truth, do high-quality 
research, and to be unbiased in their work (Anderson et al., 2012; Cacciatore 
et al., 2018; Eiser et al., 2009; Hmielowski et al., 2014; Ho et al., 2011) (0 = 
none at all to 4 = a great deal). In line with Hasell et al. (2019), all measures 
included a mention of the study topic to be specific about the context in 
which respondents trusted the scientific actors. These items were averaged 
into indices of trust in the study authors (M = 2.16, SD = .87, Cronbach’s 
α = .76).

Trust in the commenting scientist. The above items, edited to ask about the 
commenting scientist, were also used to measure trust in the commenting 
scientist. They were averaged into indices of trust in commenting scientist (M 
= 2.16, SD = .87, Cronbach’s α = .87).

Trust in scientists in general. Measures of general trust in scientists and scien-
tific methods sought to cover the three dimensions of trust: competence, 
benevolence, and integrity (Hasell et al., 2019). We asked respondents three 
items concerning how much they trust that scientists are competent, use find-
ings to benefit the public, and do unbiased research (0 = none at all to 4 = a 
great deal). These items were averaged to create a measure of trust in scien-
tists (M = 2.35, SD = .97, Cronbach’s α = .89).

Trust in scientific methods. We prefaced questions about trust in scientific 
methods by saying, “The following questions are about your opinions on 
scientific methods, meaning the principles and procedures for the systematic 
pursuit of knowledge used in scientific research.” Participants responded to 
three items concerning how much they trusted scientific methods, in general, 
to produce truthful, helpful, and unbiased knowledge about the world (0 = 
none at all to 4 = a great deal). These items were averaged into an index 
representing participants’ trust in scientific methods (M = 2.42, SD = 1.01, 
Cronbach’s α = .91).

Results

Preliminary Analyses

Gender, age, race, education, employment status, and partisanship did not 
vary by condition (all ps > .17). Analyses run with and without demographic 
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controls follow a similar pattern of results; results reported below do not 
include demographic controls.

Following exposure to the stimuli, respondents were asked to identify the 
article topic from three possible choices (89% correct) and whether the com-
menting scientist agreed or disagreed with the finding of the study (76.3% 
correct). All participants were included in the analyses presented here, though 
results from analyses using only participants who correctly identified the 
topic and (dis)agreement follow a similar pattern.

As a manipulation check, participants were asked how polite or rude they 
thought the commenting scientist (very polite = 0, very rude = 6). Perceived 
rudeness was significantly associated with experimental condition, F(2,1991) 
= 357.40, p < .001. Participants in the uncivil disagreement condition 
thought the commenting scientist most rude (M = 3.77, SD = 1.53) com-
pared with participants in the civil disagreement (M = 2.26, SD = 1.17, p = 
.003) and agreement conditions (M = 2.02, SD = 1.13, p < .001). The scien-
tist was also considered ruder in the civil disagreement condition than the 
agreement condition (p = .003) (see Table 2, row 1).

Analysis of Variance (ANOVA) Models

We examined the effects of the experimental manipulation on all outcomes 
with a series of ANOVAs in which the experimental condition and issue topic 
were the sole predictors. Analyses were also run including an interaction 
between condition and topic; the pattern of results was identical to analyses 
that did not include an interaction term for all except one outcome (discussed 
below).

Mean differences in outcomes by experimental condition can be found in 
Table 2. Due to the large number of hypotheses, we were at risk of discover-
ing some false positive results; therefore, all pairwise tests were run with a 
Bonferroni correction.

Below, we present effects of the experimental condition, controlling for 
the article topic. In some cases, the article topic affected outcomes. In these 
cases, typically an article about shocking the brain to increase neuroplasticity 
resulted in lower outcomes than changing blood types or Saturn’s rings. 
Mean differences in outcomes by article topic are reported in Table 3.

Attention
Interest. There was a significant main effect of experimental condition on 

interest F(2, 1989) = 8.03, p < .001, ηp
2  = .008, but not in the expected 

direction. Pairwise comparisons showed that respondents reported greater 
interest in the agreement condition (M = 2.04, SD = 1.27), compared with 
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the civil disagreement (M = 1.87, SD = 1.26, p = .045) and uncivil disagree-
ment (M = 1.77, SD = 1.27, p < .001) conditions. There was no difference 
between the civil and uncivil disagreement conditions (p = .365) (Table 2, 
row 3). H1a was not supported.

Information seeking. There was a significant effect of experimental con-
dition on information seeking F(2, 1990) = 7.40, p < .001, ηp

2  = .007. 

Table 2. Mean Differences in Outcomes by Condition.

Outcome Range

Condition

Scientific 
agreement

Civil 
disagreement

Uncivil 
disagreement

Rudeness of 
commenting scientist

0–6 2.02 (1.13)a 2.26 (1.17)b 3.77 (1.53)c

Attention
 Interest 0–4 2.04 (1.27)a 1.87 (1.26)b 1.77 (1.27)b
 Information seeking 0–4 2.01 (1.28)a 1.86 (1.27)ab 1.74 (1.26)b
 Engagement with 

study authors
0–4 1.93 (1.45)a 1.79 (1.42)ab 1.71 (1.40)b

 Engagement with 
commenting 
scientist

0–4 1.88 (1.43)a 1.78 (1.41)ab 1.65 (1.44)b

 Engagement on 
social media

0–4 1.79 (1.39)a 1.6 (1.35)b 1.48 (1.34)b

 Sharing 0–4 1.62 (1.37)a 1.42 (1.37)b 1.25 (1.28)b
Evaluation of research
 Agreement with 

study findings
0–6 3.51 (1.33)a 3.00 (1.18)b 2.86 (1.23)b

 Perception of 
research quality

0–5 3.43 (1.25)a 3.05 (1.25)b 2.81 (1.33)c

Trust in science
 Trust in study 

authors
0–4 2.39 (.89)a 2.19 (.84)b 1.89 (.82)c

 Trust in commenting 
scientist

0–4 2.40 (.88)a 2.22 (.81)b 1.86 (.85)c

 General trust in 
scientists

0–4 2.48 (.95)a 2.34 (.97)b 2.23 (.98)b

 General trust in 
scientific methods

0–4 2.54 (.99)a 2.37 (.99)b 2.33 (1.04)b

Note. Descriptive condition means were reported with standard deviations in parentheses. 
Means within the same row with different letters were found significantly different at p < .05 
using a pairwise tests with a Bonferroni correction.
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However, effects were contrary to those hypothesized. Pairwise comparisons 
revealed that respondents reported greater information seeking in the agree-
ment condition (M = 2.01, SD = 1.28), compared with the uncivil disagree-
ment condition (M = 1.74, SD = 1.26, p < .001). The civil disagreement 
condition (M = 1.86, SD = 1.27) did not differ significantly from either the 
agreement (p = .115) or uncivil disagreement (p = .225) condition (Table 2, 
row 4). H1b was not supported.

Table 3. Mean Differences in Outcomes by Topic.

Outcome Range

Topic

Convert blood 
type

Shocking the 
brain Saturn’s rings

Attention
 Interest 0–4 1.99 (1.26)a 1.82 (1.29)b 1.87 (1.26)ab
 Information seeking 0–4 1.94 (1.25)a 1.82 (1.30)a 1.86 (1.26)a
 Engagement with 

study authors
0–4 1.78 (1.42)a 1.93 (1.43)ab 1.73 (1.42)ac

 Engagement with 
commenting 
scientist

0–4 1.75 (1.42)a 1.87 (1.42)ab 1.68 (1.44)ac

 Engagement on social 
media

0–4 1.63 (1.37)a 1.67 (1.36)a 1.59 (1.36)a

 Sharing 0–4 1.53 (1.38)a 1.42 (1.36)ab 1.35 (1.32)b
Evaluation of research
 Agreement with 

study findings
0–6 3.38 (1.17)a 2.7 (1.39)b 3.31 (1.14)a

 Perception of 
research quality

0–5 3.48 (1.22)a 2.57 (1.33)b 3.26 (1.17)c

Trust in science
 Trust in study 

authors
0–4 2.24 (.85)a 1.91 (.90)b 2.33 (.82)a

 Trust in commenting 
scientist

0–4 2.23 (.87)a 2.05 (.87)b 2.21 (.87)a

 General trust in 
scientists

0–4 2.43 (.97)a 2.23 (.98)b 2.41 (.96)a

 General trust in 
scientific methods

0–4 2.48 (1.03)a 2.33 (1.02)b 2.44 (.97)ab

Note. Descriptive condition means were reported with standard deviations in parentheses. 
Means within the same row with different subscripts were found significantly different at p < 
.05 using a pairwise tests with a Bonferroni correction.
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Engagement
Engagement with study authors. Experimental condition significantly 

affected engagement with the study authors, F(2, 1989) = 4.40, p < .05, 
ηp
2  = .004. Those in the agreement condition reported greater likelihood 

of engagement with the authors (M = 1.93, SD = 1.45) than the uncivil 
disagreement condition (M = 1.71, SD =1.40, p = .011). Respondents in 
the civil disagreement condition (M = 1.79, SD = 1.42) reported engage-
ment between, and not significantly different from, agreement (p = .184) and 
uncivil disagreement (p = .871) conditions (Table 2, row 5).

Engagement with commenting scientist. Experimental condition signifi-
cantly affected engagement with the commentating scientist F(2, 1988) = 
4.31, p < .05, ηp

2  = .004. Those in the agreement condition (M = 1.88, SD 
= 1.43) reported greater likelihood of engagement with the commentator 
than the uncivil disagreement condition (M = 1.65, SD = 1.44, p = .010). 
Respondents in the civil disagreement condition (M = 1.78, SD = 1.41) did 
not significantly differ from those in the agreement (p = .580) and uncivil 
disagreement (p = .310) conditions (Table 2, row 6).

Engagement on social media. There was a significant effect of the experi-
mental condition on likelihood to engage on social media F(2, 1989) = 8.71, 
p < .001, ηp

2  = .009. Pairwise comparisons showed that the agreement con-
dition (M = 1.79, SD = 1.39) reported a higher likelihood of engagement 
than either the civil disagreement (M = 1.67, SD = 1.35, p = .032) or uncivil 
disagreement (M = 1.48, SD = 1.34, p < .001) conditions. There was no dif-
ference between civil and uncivil disagreement conditions (p = .333, Table 
2, row 7).

In sum, results using different measures of engagement followed a pattern 
contrary to what was hypothesized. H1c was not supported.

Sharing. Finally, there was a significant effect of experimental condition 
on the likelihood that respondents would share information, F(2, 1990) = 
12.96, p < .001, ηp

2  = .013. Again, the effect was contrary to that hypoth-
esized. Those in the agreement condition (M = 1.62, SD = 1.37) were sig-
nificantly more likely to share than those in the civil disagreement condition 
(M = 1.42, SD = 1.37, p = .019) and those in the uncivil disagreement con-
dition (M = 1.25, SD = 1.28, p < .001). There were no differences between 
civil and uncivil disagreement conditions (p = .056) (Table 2, row 8). H1d 
was not supported.
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Evaluation of the Research
Agreement with study findings. Experimental condition affected partici-

pants’ agreement with the study findings, F(2, 1990) = 53.88, p < .001, 
ηp
2  = .051. Participants reported stronger agreement with the findings when 

there was agreement (M = 3.51, SD = 1.33) than civil disagreement (M = 
3.00, SD = 1.18, p < .001) or uncivil disagreement (M = 2.86, SD = 1.23, p 
< .001). There was no difference between civil and uncivil disagreement (p 
= .097) (Table 2, row 10). H2a was partially supported.

Perception of research quality. In addition, participants’ evaluation of the 
quality of the research was affected by the experimental condition, F(2, 
1977) = 42.65, p < .001, ηp

2  = .041. Research was evaluated more posi-
tively in the agreement condition (M = 3.43, SD = 1.25) than in the civil 
disagreement (M = 3.05, SD = 1.25, p < .001) and uncivil disagreement 
(M = 2.81, SD = 1.33, p < .001) conditions. Furthermore, those in the civil 
disagreement condition evaluated the research more positively than those in 
the uncivil condition (p = .002) (Table 2, row 11). H2b was supported.

Trust in Science
Trust in study authors. Experimental condition affected trust in the study 

authors, F(2, 1988) = 60.52, p < .001, ηp
2  = .057. Participants in the agree-

ment condition reported higher levels of trust (M = 2.39, SD = .89) than 
those in the civil disagreement (M = 2.19, SD = .84, p < .001) and uncivil 
disagreement (M = 1.89, SD = .82, p < .001) conditions. In addition, those 
in the uncivil condition reported lower levels of trust than those in the civil 
disagreement condition (p < .001) (Table 2, row 13). H3a was supported.

Trust in commenting scientist. Experimental condition also affected trust in 
the commenting scientist, F(2, 1987) = 71.26, p < .001, ηp

2  = .067. As with 
trust in the study authors, participants in the agreement condition reported 
higher levels of trust (M = 2.40, SD = .88) than those in the civil disagree-
ment (M = 2.22, SD = .81, p < .001) or uncivil disagreement (M = 1.86, 
SD = .85, p < .001) conditions. Those in the civil disagreement condition 
reported significantly more trust than those in the uncivil condition (p < 
.001) (Table 2, row 14). H3b was supported.

We observed a significant interactive effect between condition and topic 
on trust in the commenting scientist, F(4, 1983) = 5.03, p < .001, ηp

2  = .01. 
Visual inspection of this interaction showed that, in the agreement condition, 
respondents reported higher levels of trust in the commenting scientist in the 
blood and space conditions than in the brain condition. In the civil and uncivil 
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disagreement conditions, participants reported similar levels of trust across 
all topics (Figure in Appendix 2.2).

Trust in scientists. Experimental condition affected respondents’ overall 
trust in scientists, F(2, 1989) = 11.11, p < .001, ηp

2  = .011. Those in the 
agreement condition reported higher trust in scientists (M = 2.48, SD = .95) 
than did participants in either the civil disagreement (M = 2.34, SD = .97, p 
= .019) or uncivil disagreement (M = 2.23, SD = .98, p < .001) conditions. 
However, there was no difference between the civil and uncivil disagreement 
conditions (p = .156) (Table 2, row 15). H4a was partially supported.

Trust in scientific methods. Experimental condition affected respondents’ 
trust in scientific methods, F(2, 1988) = 8.30, p < .001, ηp

2  = .008. Those 
in the agreement condition reported higher trust in scientific methods (M = 
2.54, SD = .99) than did participants in either the civil disagreement (M = 
2.37, SD = .99, p = .006) or uncivil disagreement (M = 2.33, SD = 1.04, 
p < .001) conditions. The civil and uncivil disagreement conditions did not 
significantly differ (p = 1.00) (Table 2, row 16). H4b was partially supported.

Discussion

Summary of Findings

Attention. Contrary to our expectations, disagreement and incivility led to 
less interest, engagement, information seeking, and information sharing, 
compared with the agreement condition. As the relevant hypotheses were 
largely based on political communication research, this pattern of results 
highlights possible differences in the public’s reactions to scientific versus 
political messages. Perhaps when scientific information is contested, people 
perceive it to be less useful, and in contrast are more inclined to be attentive 
to “usable” positions on which scientists agree. Some people may consume 
science news to increase their science knowledge and may therefore be more 
interested in learning settled information. Others may be more attentive to 
scientific information that appears certain because they see it as more valu-
able for decision making in daily life, conversely choosing to “wait and see” 
before acting or forming attitudes on debated information. While disagree-
ment and incivility may attract attention to political information by providing 
an opportunity for one’s side to “win,” scientific information may be per-
ceived as less important to attend to when there is not an agreed upon answer, 
position, or recommendation. Another possible explanation for these findings 
is that we measured attention differently from past work on political 
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incivility, which has measured arousal using psychophysiological methods 
(Mutz, 2007) or self-reported entertainment (Mutz & Reeves, 2005).

Evaluation of Scientific Research. Respondents were more accepting of the 
study’s finding in their personal beliefs when that finding appeared more 
certain and less accepting when the finding remained debated, regardless of 
civility. Respondents’ perceptions of research quality were affected both by 
disagreement and incivility. This may be because uncivil attacks on science 
often target research practices (e.g., “junk science”) in addition to attacks on 
personal character (McCright & Dunlap, 2010), which was reflected in our 
stimuli. That is, uncivil attacks on science targeting both individuals and their 
research (McCright & Dunlap, 2010) may be interpreted as cues about the 
quality of scientific research in that area.

Trust in Science. Trust in science was greatest when there was agreement. 
However, there were some differences between how incivility affected trust 
in the scientists mentioned in the article and respondents’ general trust in 
scientists and methods. Trust in the scientists mentioned in the article was 
highest when there was agreement, followed by civil disagreement, and low-
est in the uncivil disagreement condition. This pattern held for both trust in 
the authors of the study and trust in the commenting scientist. This finding 
serves as a warning for those who are inclined to attack researchers with 
whom they disagree; when the commenting scientist was uncivil, he was 
viewed as negatively as those he was disparaging. In addition, it suggests that 
incivility can further damage trust in the attacked scientists, at least in the 
absence of a statement from the attacked scientists (as our stimuli were 
designed).

However, participants’ general trust in scientists and scientific methods 
was unaffected by the incivility of a commenting scientist. Although scien-
tific disagreement appears to negatively influence trust in scientists and sci-
entific methods, a single incident of incivility did not further erode trust.

Strengths and Limitations

This study is one of the first to examine the ways in which disagreement and 
incivility in scientific messages affect not only issue attitudes and actors’ 
likeability (e.g., Yuan et al., 2018), but also attention outcomes and trust in 
scientific actors. Strengths of this study include the use of a large, diverse 
sample and stimulus sampling by testing effects across three different scien-
tific topics. Stimuli were made as realistic as possible by using common lan-
guage for disagreement and denial drawn from previous content analytic 
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work (REDACTED). While incivility does exist in science news (Dominus, 
2017; Gelman, 2016), the degree of incivility in the experimental stimuli may 
violate perceived norms of traditional news reporting (Yuan et al., 2018), and 
may be more common in fringe or politicized spaces.

We note that participants considered the commenting scientist to be 
slightly ruder in the civil disagreement condition (M = 2.02) than the scien-
tific agreement condition (M = 2.26), though this was not the intention when 
designing stimuli. This raises the possibility that some of the differences 
between the agreement and civil disagreement conditions, attributed to the 
presence or absence of disagreement, may be driven in part by a perception 
of incivility. However, the mean difference between the agreement and civil 
disagreement conditions is quite small (.24 on a 7-point scale) compared with 
the difference between the civil and uncivil disagreement conditions (1.51).

While this study compared differences between scientific agreement, civil 
disagreement, and uncivil disagreement, it did not capture how people might 
respond to the studies presented in the absence of a message or in response to 
viewing a one-sided message (i.e., a news article about the study with no 
commenting scientist). We chose to compare civil and uncivil scientific dis-
agreement conditions to an agreement condition to ensure that the stimuli 
were as similar as possible across conditions with respect to length and the 
featured speakers. Also, prior work has suggested that in non-politicized 
issue contexts individuals in the United States assume a high degree of scien-
tific agreement in the absence of agreement information (Chinn et al., 2018). 
For this reason, our agreement condition may produce similar outcomes to a 
one-sided message. That said, we did not capture a baseline of how people 
respond to measures (e.g., trust in science) in the absence of any message as 
a control and cannot make claims about comparisons to a no-message 
condition.

Finally, online samples like ours are more educated than the general popu-
lation. More educated people tend to have greater deference to scientific 
authority (Anderson et al., 2012) among other favorable science attitudes. 
Thus, it is possible that science attitude outcomes would be lower among a 
less educated sample or that our more educated sample responded differently 
to scientific disagreement than a less educated sample would (Dieckmann 
et al., 2015).

Implications and Areas for Future Research

Science news coverage increasingly emphasizes disagreement and uncivil 
conflict (Chinn et al., 2020; Hart et al., 2020). While disagreement is a nor-
mal condition within the scientific community, we find that disagreement and 
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incivility reduce attention to, evaluations of, and trust in science. Most scien-
tific issues have areas of certainty, about which scientists agree, and areas of 
uncertainty, where experts disagree. Yet following expert recommendations 
on points of certainty is perhaps most important when our understanding is 
incomplete. For example, though there is some debate about how severe the 
impacts of climate change will be (Davenport, 2018), there is widespread 
scientific agreement that human actions are causing climate change and that 
actions to address climate change are vital to avert the worst impacts (IPCC, 
2018). However, the public may be less attentive to and trusting of experts’ 
views in the face of disagreement and debate.

There may be several reasons for why the public is skeptical of science 
reported with disagreement and incivility. First, debated information may be 
seen as incomplete and individuals may be uncomfortable to make decisions 
with uncertain information (Kahneman & Tversky, 1979). Second, while 
debate and critique are integral in the scientific process, such debates are not 
often made public (Simis-Wilkinson et al., 2018) and may violate public 
norms about scientists being dispassionate and objective. Finally, given polit-
icization of prominent scientific issues like climate change and COVID-19 
(Chinn et al., 2020; Hart et al., 2020), audiences may infer political motiva-
tions and bias to be at the root of scientific disagreements and incivility 
(Dieckmann et al., 2015).

Given that critique, peer review, and debate are necessary to managing the 
uncertainties and complexities of scientific research, it is important to con-
tinue research into how scientific disagreements can be transparently com-
municated in ways which do not diminish the value of scientific knowledge 
in the eyes of the public. This presents several opportunities for future 
research. First, while this study only looked at incivility in the context of 
scientific disagreement, future work can do more to separate the effects of 
incivility and disagreement with designs that fully cross polite and impolite 
language when scientists agree and disagree. In addition, future work should 
investigate strategies to reduce negative effects when presenting scientific 
disagreements on outcomes like trust, such as emphasizing points of agree-
ment or explaining norms around peer critique. In addition, there is a lack of 
empirical work examining how scientists can effectively respond to uncivil 
attacks. Anecdotal evidence from Dr. Fauci’s responses to uncivil attacks 
suggests that civil responses that transparently explain the support and limita-
tions of evidence for one’s position may be parts of an effective strategy of 
maintaining public trust (Nicholas & Yong, 2020). Finally, this study focused 
on non-politicized scientific issues. As perceptions of incivility may be 
dependent on whether one feels as though their side is under attack (Anderson 
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et al., 2014; Borah, 2014), future research must address how disagreement 
and incivility affect attitudes in politicized contexts.
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