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Abstract
Human-caused climate change is happening; nearly all climate scientists are convinced of

this basic fact according to surveys of experts and reviews of the peer-reviewed literature.

Yet, among the American public, there is widespread misunderstanding of this scientific

consensus. In this paper, we report results from two experiments, conducted with national

samples of American adults, that tested messages designed to convey the high level of

agreement in the climate science community about human-caused climate change. The

first experiment tested hypotheses about providing numeric versus non-numeric assertions

concerning the level of scientific agreement. We found that numeric statements resulted in

higher estimates of the scientific agreement. The second experiment tested the effect of

eliciting respondents’ estimates of scientific agreement prior to presenting them with a state-

ment about the level of scientific agreement. Participants who estimated the level of agree-

ment prior to being shown the corrective statement gave higher estimates of the scientific

consensus than respondents who were not asked to estimate in advance, indicating that in-

corporating an “estimation and reveal” technique into public communication about scientific

consensus may be effective. The interaction of messages with political ideology was also

tested, and demonstrated that messages were approximately equally effective among liber-

als and conservatives. Implications for theory and practice are discussed.

Introduction
The U.S. National Academies [1], the Intergovernmental Panel on Climate Change [2], the
U.S. National Climate Assessment [3], and myriad other leading scientific societies around the
world have concluded, with great certainty, that human-caused climate change is occurring.
Moreover, a growing body of literature demonstrates that the vast majority of individual

PLOSONE | DOI:10.1371/journal.pone.0120985 March 26, 2015 1 / 18

OPEN ACCESS

Citation: Myers TA, Maibach E, Peters E,
Leiserowitz A (2015) Simple Messages Help Set the
Record Straight about Scientific Agreement on
Human-Caused Climate Change: The Results of Two
Experiments. PLoS ONE 10(3): e0120985.
doi:10.1371/journal.pone.0120985

Academic Editor: Kimmo Eriksson, Mälardalen
University, SWEDEN

Received: October 8, 2014

Accepted: January 22, 2015

Published: March 26, 2015

Copyright: © 2015 Myers et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information files.

Funding: This research was funded by the
Grantham Foundation for the Protection of the
Environment, the Rockefeller Family Fund (RFF), as
well as by Lawrence Linden, Robert Litterman and
Henry Paulson. The funders had no role in study
design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Competing Interests: The authors have declared
that no competing interests exist.

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0120985&domain=pdf
http://creativecommons.org/licenses/by/4.0/


climate scientists are also convinced that human-caused climate change is happening. Several
methods have been used to estimate the extent of this agreement: both surveys of climate scien-
tists [4–6] and empirical reviews of the peer-reviewed literature [4, 7] estimate the consensus at
approximately 97%, with some empirical literature reviews suggesting even higher levels of
consensus [8–9].

Yet, relatively few Americans know there is widespread agreement among climate scientists
that human-caused climate change is occurring. A 2013 survey showed that only 42% of Amer-
ican adults believe “most scientists think global warming is happening.”Moreover, only about
1 in 5 survey respondents (22%) estimated the level of agreement among climate scientists at
more than 80%; the most common response was “don’t know” (28% of the sample) with
smaller proportions estimating 61–80% (19%), 41–60% (20%), and even lower estimates (10%)
[10]. Several explanations have been offered for why the public doesn’t know about the scientif-
ic consensus about human-caused climate change, including “false balance” in news coverage
[11] and organized efforts to create an illusion of scientific disagreement [12–15]

Public belief about the level of expert agreement on scientific issues appears to be an impor-
tant factor in acceptance of scientific propositions across a variety of scientific issues—including
humans causing climate change, smoking causing lung cancer, and HIV causing AIDS [16]. In
the context of climate change, the evidence suggests that understanding the expert consensus is
a “gateway” belief, such that recognition of a high level of scientific agreement about human-
caused climate change predisposes people to be more certain that climate change is happening,
human-caused, serious, and solvable; in turn, these beliefs are associated with greater support
for societal responses to address climate change, and behavior to encourage societal responses
[17–19], (but see Kahan [20] for an alternative view). It stands to reason that members of the
general public will be less convinced of—and concerned about—climate change if they are
under the impression that there is considerable disagreement among climate experts about the
reality of human-caused climate change.

In this paper we report the results of two experiments that seek to answer the question: How
can scientists and scientific organizations effectively communicate the level of scientific agree-
ment about human-caused climate change? In the first experiment, we tested statements that
express the level of agreement through verbal and numeric descriptions, varying the level of
precision in the statements to assess how precision influences perceptions of scientific agree-
ment and message credibility. In the second experiment, we tested how asking participants to
estimate the level of scientific agreement prior to reading a statement about the scientific con-
sensus influences their subsequent response to the statement.

Communicating scientific agreement about human-caused climate change

Recent experimental research has demonstrated that communicating the level of scientific
consensus is an effective means of increasing acceptance of science, such that those who viewed
messages about the level of scientific consensus on climate change, smoking and lung cancer,
and HIV and AIDS were subsequently more likely to report higher perceived consensus and
higher acceptance of scientific propositions than those who did not receive such messages
[16, 19, 21]. To replicate this finding that messages about the level of scientific consensus can in-
fluence perceptions of the level of scientific agreement, we tested a range of statements (both nu-
meric and non-numeric), expecting statements that assert a high level of scientific agreement to
increase perceptions of scientific agreement and confidence in those perceptions. Specifically:

H1: Compared to control statements that do not mention the extent of scientific agreement,
statements that assert a high level of scientific agreement (based on either numeric or verbal
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descriptors) about human-caused climate change will result in (a) increased estimates of the
scientific agreement and (b) increased confidence in those estimates.

Various approaches to conveying the scientific consensus in numeric and non-numeric
terms can be seen in statements made by scientific organizations, political leaders, and others;
these different approaches to asserting the scientific consensus are likely to have different im-
pacts. Examples of numeric statements are found on NASA’s climate change web education
portal (climate.nasa.gov), “Consensus: 97% of climate scientists agree,” and on a recent Face-
book post by President Obama (June 23, 2013; see Fig. 1).

Examples of non-numeric statements can be found on EPA’s climate change website,
“broad agreement exists that climate change is happening and is primarily caused by excess
greenhouse gases from human activities” [22] and in a recent National Academies report: “The
overwhelming majority of climate scientists agree that human activities, especially the burning
of fossil fuels (coal, oil, and gas), are responsible for most of the climate change currently being
observed” [1].

How such information is presented may have a large impact on how well it is understood
and used [23]. In particular, and drawing upon research that investigates how best to present
risk information in medical settings, we examined whether numeric or non-numeric state-
ments would be most effective at increasing perceptions of scientific agreement about human-
caused climate change.

Many investigators have examined whether it is preferable to present risk information in non-
numeric formats (using qualitative descriptors) or numeric (quantitative) formats. Those who
argue for verbal or non-numeric formats contend that presenting information in non-numeric
terms is more natural and easily understood (especially by some segments of the public; [24–25])
and guards against communicating unwarranted precision [26–28]. Proponents of numeric de-
scriptions argue that verbal descriptions are inherently imprecise and interpreted with high levels
of variability whereas numeric descriptions are better understood [29–32]. In this vein, Peters,
Hart, Tusler, and Fraenkel [33] demonstrated that numeric information increased risk compre-
hension of adverse drug effects and willingness to take a prescribed drug compared to verbal
descriptors; this advantage held even among less numerate individuals (see also [34–36]). Addi-
tionally, Gurmankin, Baron and Armstrong [37] found that participants were more trusting of
and comfortable with numeric descriptions as opposed to verbal ones (see also [38]). In the con-
text of climate change, Budescu, Broomell, and Por demonstrated that the IPCC’s verbal

Fig 1. Message about scientific agreement on climate change posted to President Barack Obama’s
Facebook page, June 23, 2013.

doi:10.1371/journal.pone.0120985.g001
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descriptions of probability are widely misunderstood, even when participants were given the
technical definition of the probability that each of the verbal descriptions represents [39]. Given
these findings, we expected that numeric descriptions of scientific agreement would result in in-
creased perceptions of scientific agreement compared to non-numeric descriptors. We also test
whether numeric descriptions influence confidence in those estimations. Specifically:

H2: Numeric scientific agreement messages will result in higher estimates of scientific agree-
ment than non-numeric messages.

RQ2:Will numeric scientific agreement messages result in greater estimation confidence than
non-numeric messages?

The precision of presented numeric information may also matter. Across a range of topics
(prices, distance, percentages, context-free numbers), Janiszewski and Uy reported that more
precise numbers (e.g., 4,998 vs. a less precise 5,000) were associated with greater use of those
numbers [40]. Similarly, Olson and Budescu demonstrated that participants prefer precision
when receiving uncertainty information [41]. Thus, we expected that more precise statements
about the level of scientific agreement would lead to higher subsequent estimations of scien-
tific agreement. We also tested whether precision affects estimation confidence, and in
what direction.

H3: Compared to less precise statements,more precise statements will result in higher esti-
mates of scientific agreement.

RQ3: Does statement precision also increase estimation confidence?

Finally, given the politically polarized nature of the climate change opinion landscape
[12, 42–43], it may be that political conservatives and liberals respond differently to statements
about scientific agreement. Individuals tend to perceive and process information to support
pre-existing viewpoints or worldviews, a tendency known as motivated reasoning or cultural
cognition [44]. As a result, messages about climate change impacts and scientific agreement on
climate change may backfire among political conservatives [18, 44–46]. However, other re-
search has shown the opposite pattern—that messages about scientific agreement on climate
change can close the gap between liberals and conservatives [16, 47]. Given these conflicting
findings, we tested the interaction of message effect and political ideology on perceptions of sci-
entific agreement and confidence.

RQ4: Does political ideology moderate the effect of statements about scientific agreement?

Method

Ethics Statement
This research was reviewed and approved by the Institutional Research Board at the Office of Re-
search Integrity and Assurance at the lead author’s institution (IRB package #485390). Partici-
pants provided consent by first reading a consent form and then choosing one of two options, “I
have read this form and agree to participate in this study” or “I do not wish to participate in this
study.”Only those who indicated consent by selecting the first option continued the survey and
were included in analysis. This consent procedure was approved by the Institutional Research
Board.
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Procedure
To test these hypotheses and research questions, we ran a six-condition (five scientific agree-
ment statements plus a control group) post-test only experiment with randomized assignment
to condition. The five scientific agreement statements were crossed, such that half included the
preface “based on the evidence” prior to the statement and half did not. This “evidence”manip-
ulation did not influence perceptions of scientific agreement or credibility; nor did it interact
with the five scientific agreement statements; therefore, the “evidence” conditions were col-
lapsed within each scientific agreement statement (this manipulation was originally included
to test whether priming with the evidenced-based nature of climate science would enhance the
effect of the scientific agreement messages).

An ad—featuring the scientific consensus statement and the American Association for the
Advancement of Science [AAAS] logo and tagline—was embedded on a fake news page (see
Fig. 2); a control condition featured an ad for a mobile phone in place of the scientific consen-
sus statement. Blurbs from articles in the news at the time of the experiment were used to fill
the fake news page. To stimulate engagement with the page, participants were asked to click on
areas of the page that made them feel angry and hopeful. Participants (n = 1,116;�185 per
message condition) then answered a series of survey questions (further description is in S1 Sup-
porting Information, including variables not used in this paper). The ad was not available to
view when answering survey questions. The experiment was conducted online with a quota
sample (versus a probability sample) of adults who were selected based on known demographic
characteristics to resemble the American adult population; participants were recruited through
Survey Sampling International [SSI], a vendor that maintains a nationwide panel of people
willing to participate in online surveys.

The five statements describing the scientific agreement were: (1) “97.5% of climate scien-
tists. . .”; (2) “97% of climate scientists. . .”; (3) “97 out of 100 climate scientists. . .”; (4) “More
than 9 out of 10 climate scientists. . .”; and (5) “An overwhelming majority of climate scien-
tists. . .”; all of which ended with the phrase “. . .have concluded that human-caused climate
change is happening.” These messages were chosen to reflect current messages about the cli-
mate science consensus and/or because they represented the best available precise estimate.

Moderator variable
Political ideology was measured with a question that asked: “In general, do you think of yourself
as. . .”, with response options of “Very liberal” (coded 1), “Somewhat liberal “(coded 2),

Fig 2. Example of study one stimulus.

doi:10.1371/journal.pone.0120985.g002
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“Moderate, middle of the road” (coded 3), “Somewhat conservative” (coded 4), and “Very con-
servative” (coded 5). Mean political ideology was 2.90, closest to the response option “moder-
ate, middle of the road”, with a standard deviation of 1.14.

Dependent variables
People’s estimation of scientific agreement was measured with a question that asked: To the best
of your knowledge, what percent of climate scientists have concluded that human-caused cli-
mate change is occurring? Participants could select any number from 0 to 100 on a horizontal
slider (M = 71.53; SD = 24.84).

Confidence in one’s estimate of the scientific agreement was measured with a question that
asked: “How certain are you about your answer above?” This question was asked immediately
beneath the estimation of scientific agreement question. Participants could select any number
from 0 to 100 (meaning very certain) on a horizontal slider (M = 59.89, SD = 31.00).

Missing data
As is typical in survey data, some people did not respond to all questions asked. To reduce the
amount of missing data, we used a hotdeck imputation procedure [48]. To impute values for
the missing data, the rows (i.e., respondents) of the survey data file were randomly sorted with-
in sex and education. Any respondent missing on a given variable was assigned the value of a
respondent of the same sex and education level nearest to him or her in this randomly sorted
data file. Results of the data without imputation were substantially similar and are
not included.

Analysis
All hypotheses and research questions were tested using Ordinary Least Squares regression.
Message conditions were coded according to the relevant hypothesis or research question. To
test each statement about scientific agreement against the control condition (H1), all scientific
agreement statement conditions were coded “1” and the control (a mobile phone advertise-
ment) was coded “0”. To test numeric vs. non-numeric statements (H2), statements #1–4
above (i.e., 97.5%, 97%, 97 out of 100, and more than 9 out of 10) were coded “1” and the non-
numeric statement (i.e., #5, an overwhelming majority) was coded “0”. To test message preci-
sion (H3), statement #5 (an overwhelming majority) was coded “0” as the least precise, state-
ment #4 (more than 9 out of 10) was coded “1”, statements #2 and 3 (97% and 97 out of 100)
were coded “2”, and statement #1 (97.5%) was coded “3.”

Results

Descriptive means
Means by condition are shown in Fig. 3. Replicating previous studies, those in the control con-
dition substantially underestimated the level of scientific agreement, with participants indicat-
ing that 63% of climate scientists have concluded that human-caused climate change is
occurring—34% lower than actual levels of scientific agreement. Means of the message condi-
tions ranged from 62% (“an overwhelming majority” condition) to 78% (97.5% condition).
Standard deviations across conditions were approximately equal, with the control condition
demonstrating the lowest variation between participants (SDcontrol = 22.35) and those in
the “more than 9 out of 10”message condition demonstrating the highest variation
(SDcontrol = 25.21).
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Similarly, those in the control condition had relatively low levels of confidence in their esti-
mates, with participants indicating that they were about 49% certain of their estimate. Means in
the test conditions ranged from 46% (“an overwhelming majority” condition) to 68% (97.5%
condition). Standard deviations across conditions were approximately equal, with responses in
the control condition demonstrating the lowest variation between participants (SDcontrol = 29.13)
and those in the 97.5%message condition demonstrating the highest variation (SDcontrol = 30.88).

Hypothesis tests
To test H1—that statements which assert a high level of scientific agreement about human-
caused climate change will result in increased estimates of the scientific agreement and in-
creased confidence in those estimates—we separately predicted estimated scientific consensus
and estimation confidence from the variable that compared our experimental messages vs. con-
trol. We found that participants who received a scientific agreement statement had estimates of
scientific agreement approximately 9 percentage points higher than those participants in the
control condition, b = 9.13, p<. 001; they also had 12 points higher confidence than those in
the control condition, b = 12.07, p<. 001. Therefore, results were consistent with H1.

To test H2 and RQ2—that numeric scientific agreement statements will result in higher esti-
mates of scientific agreement than non-numeric statements, and whether there is a difference in
estimation confidence between numeric and non-numeric statements—we predicted these same
two dependent variables from numeric vs. non-numeric messages. Participants in the numeric
statement conditions gave estimates of scientific agreement that were approximately 13 points
higher than those of participants in the non-numeric message condition, b = 12.61, p<. 001;
they were also approximately 20 points more confident in their estimations, b = 19.46, p<. 001.
Therefore, results were consistent with H2.

To test H3—that more precise statements will lead to higher estimates of scientific agree-
ment—we predicted estimated scientific agreement from statement precision. Results were
consistent with H3: more precise statements resulted in higher estimates of scientific agree-
ment, b = 5.83, p<. 001.

To test RQ3—does statement precision influence estimation confidence?—we predicted es-
timation confidence from statement precision. Results showed that more precise statements re-
sulted in greater estimate confidence than less precise statements, b = 7.58, p<. 001.

Finally, to test RQ4—does political ideology moderate the effect of the messages on esti-
mates of scientific agreement and estimation confidence?—we again separately predicted the

Fig 3. Mean estimated scientific agreement and estimation confidence bymessage condition, study
one.

doi:10.1371/journal.pone.0120985.g003
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estimates and estimation confidence from the independent variables (any message vs. control;
numeric vs. non-numeric, and level of precision), political ideology, and the interactions of
each of these independent variables with ideology (a separate regression was run for each inde-
pendent variable). When predicting estimated scientific agreement, political ideology did not
moderate any of these effects: (a) message vs. control, b = 2.54, p = .257, (b) numeric vs. non-nu-
meric, b = -1.10, p = .536, or (c) precision, b = -.38, p = .574. Political ideology did, however, have
a marginally significant moderating effect on estimation confidence in two of the three tests:
(a) message vs. control, b = 4.15, p = .140, (b) numeric vs. non-numeric, b = -4.15, p = .058, and
(c) precision, b = -1.63, p = .053. Specifically, political conservatives gained marginally less confi-
dence from numeric compared to non-numeric statements and more precise compared to less
precise statements than did political liberals, although they did gain significant amounts of confi-
dence in their estimates. For example, the difference in estimation confidence between numeric
and non-numeric was 24.20, p<. 001 for those who were relatively more liberal (one standard
deviation below the mean of political ideology, 1.76). Among conservatives (one standard devia-
tion above the mean of political ideology, 4.04), this same difference was 14.74, p<. 001. Similar-
ly, the effect of precision on estimation confidence was strongest for liberals (b = 9.50, p<. 001),
and weaker yet still positive and significant for conservatives (b = 5.79, p<. 001).

Discussion
In sum, the results of the first study demonstrated that statements about scientific agreement
were effective at increasing American adults’ estimates of the scientific agreement about
human-caused climate change as well as their confidence in those estimates. In addition, the re-
sults revealed that, numeric descriptions are more effective than non-numeric or verbal de-
scriptions. Number precision may also matter, but the operationalization of precision in the
present study was conflated with numeric magnitude and therefore might have been conflated
with message strength, such that the more precise, numerical messages may have communicat-
ed consensus information in a stronger manner. Furthermore, the more precise numeric mes-
sages may have been more attention grabbing in the context of the newspaper advertisement
used in our stimulus. Further testing is needed to assess whether the effect we observe is driven
by message precision or by message strength.

These findings have important implications as previous work has shown that both percep-
tions of scientific agreement and confidence about climate beliefs are associated with other
meaningful climate beliefs. Perception of scientific agreement is associated with beliefs in various
scientific propositions [16] and is likely a gateway for other meaningful climate beliefs [17–19].
Similarly, confidence in understanding of climate change—a distinct, but conceptually similar
idea to the confidence in perception of scientific agreement measured in this study—has been
shown to polarize belief negatively for those who aren’t convinced of climate science, and posi-
tively for those who are [49–50]. Therefore, these findings suggest that efforts by scientific orga-
nizations to communicate the extent of the scientific consensus about human-caused climate
change have potential to realign public understanding in an appropriate and helpful manner.

Some organizations, however, are currently using qualitative statements to convey the con-
sensus. Our results suggest that qualitative statements may be ineffective; the one qualitative
statement that we tested—which is similar to versions that are currently in use by prominent
science-based organizations—had no impact relative to our control condition on enhancing
public understanding of the scientific consensus. It may be that the ambiguity inherent in this
type of verbal description of the level of scientific agreement leaves too much room for differing
interpretations. Given that we know that many Americans underestimate the level of scientific
agreement among climate scientists, we strongly recommend the use of numeric statements.
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Furthermore, our results show that the messages had a similar effect regardless of people’s
political ideology—with no evidence that political conservatives reacted negatively to them (al-
though conservatives gained less confidence from our experimental messages than did liberals).
This finding suggests that precise, numeric messaging about the high level of scientific agree-
ment can be a productive method for increasing understanding of the scientific consensus
among both liberals and conservatives. However, some caution is warranted in generalizing
this finding beyond the current context as individuals can also be sensitive to and react to the
possibility of being manipulated so that perceived persuasion attempts backfire [51]. It may be
that the source of the messages (AAAS) is perceived as neutral and unbiased. Similar messages
from sources viewed as political or “liberal” could be perceived differently, and could potential-
ly result in backlash effects among conservatives. Further research in this context should exam-
ine source effects.

Study Two
Study One demonstrated that numeric messages about the level of agreement in the scientific
community regarding climate change can be an effective way to increase estimates of the scien-
tific agreement—and people’s confidence in their estimates. In Study Two, we sought to test a
potentially complementary approach to debiasing people’s understanding of the scientific
agreement about human-caused climate change. In particular, we tested whether eliciting an a
priori estimate of the level of scientific agreement before being exposed to a statement about
the actual level of consensus would heighten the effect of the statement.

Research on health risk communication has found that numbers are not perceived in a vacu-
um; whether a number seems large or small, substantial or insubstantial can depend on a num-
ber of factors, including comparisons to other numbers [52]. Fagerlin, Zikmund-Fisher, and
Ubel tested this possible process in the context of breast cancer communication [53]. They
found that women consistently overestimated their risk of breast cancer (average estimate = 46%;
actual average risk = 13%). Compared to participants who did not estimate their risk prior to re-
ceiving information about their lifetime risk of breast cancer, participants who made an estimate
perceived the actual risk of 13% as low and reported feeling relieved about their level of risk.
Thus, when people have a general tendency to under- or over-estimate some number, having
people make an explicit estimate prior to informing them of the actual number may enhance
the debiasing effect of the corrective information by creating an “information gap.” In other
words, by revealing to people that they know less about the topic than they may have previously
assumed, they may seek to fill that gap with credible new information [54].

Based on these findings and since public perceptions of scientific agreement on climate
change are much lower than reality (as discussed above), we expected that asking participants
to estimate the level of scientific agreement prior to reading information about actual levels of
agreement would create an “information gap” and subsequently increase perceptions of scien-
tific agreement compared to simply being presented the information. Therefore, we
hypothesized:

H5: Compared to a no-prior-estimation condition, eliciting a prior estimate of scientific agree-
ment before exposing people to a statement about the level of scientific agreement will result
in higher subsequent estimates of scientific agreement, and greater estimation confidence.

However, it may be that revealing an “information gap”may backfire if the corrective infor-
mation is not seen as credible, essentially leading to a process of reactance. This reaction may
be especially likely among conservatives, as those who are conservative are less likely to believe
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in climate change [12, 42–43] and several studies have found that climate messages have the
potential to back-fire among conservatives [18, 44, 46]. Thus, we tested whether political ideol-
ogy influences the effect of eliciting a prior estimate on subsequent estimates of scientific agree-
ment and confidence (RQ2). Furthermore, to test for signs of reactance, we examined whether
estimating the level of scientific agreement would result in lower perceptions of message credi-
bility overall and particularly among conservatives.

RQ6a:Will the effect of eliciting an estimate of scientific agreement prior to exposing people to
a statement about the level of scientific agreement be moderated by political ideology?

RQ6b: Does estimating the level of scientific agreement result in lower perceptions of message
credibility overall and particularly among conservatives?

Method
To test the proposed hypotheses and research questions, we designed a 2 (prior-estimate, no-
prior-estimate) x 4 (3 scientific agreement messages and a control message) condition post-test
only randomized controlled experiment. Participants (n = 809, approximately 100 per condi-
tion) were again obtained from SSI using the specifications described in Study One. Half of par-
ticipants (those in the prior-estimate condition) were first asked to indicate what percentage of
climate scientists they believe had concluded that human-caused climate change is occurring.
They were then asked to read one of four messages from AAAS, which was a short paragraph
that contained information about the scientific consensus (see Fig. 4). The other half of partici-
pants (the no-prior-estimate condition) were first asked to carefully read one of these four mes-
sages from AAAS. Next, all participants were asked a series of survey questions.

Participants in both of these conditions were randomly assigned to one of the four messages
from AAAS. The format of the scientific agreement messages is presented in Fig. 4. The first
version of the message said “97% of climate scientists are convinced that human caused climate
change is occurring” (as shown in Fig. 4). The second version of the message added the words
“more than” into the statement, immediately prior to 97% (i.e. “more than 97%”). The third
version was identical to the first version, but also offered an explanation for why there is wide-
spread misunderstanding about the level of scientific agreement. Specifically, the explanation
offered was: “The news media have contributed to the public’s confusion about the scientific
consensus on climate change. The normal act of reporting both sides of the story is misleading
in the case of climate science, since nearly all climate scientists are convinced that human-
caused climate change is happening. When news media feature the rare dissenting scientist, it
gives a false impression that there are two sides to the story. Part of the reason this mispercep-
tion exists is because of the natural progression of science and the fact that experts’ understand-
ing of the issue has evolved over time as more data was collected. At one time several decades

Fig 4. Example of study two stimulus.

doi:10.1371/journal.pone.0120985.g004
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ago there was less agreement among the experts, but as more research was conducted and the
evidence accumulated, the vast majority of experts became convinced that human-caused cli-
mate change is real.”

The control condition used the same format as the other message conditions, but informed
participants that atmospheric CO2 concentrations recently surpassed 400 ppm, without pro-
viding any information about the nature of the level of scientific agreement on climate change.
In the same manner as the other message conditions, half of participants in the control condi-
tion were asked to estimate the level of scientific agreement prior to reading the message, and
half were not.

In the analysis, we found no significant differences in scientific agreement based on the
three experimental AAAS messages or their interaction with estimate condition. Therefore, we
collapsed the message conditions to enhance power and guard against case-category confounds
(e.g., believing the effect is due to a type of message, when the effectmay be due to one particu-
lar message [55–56]; Jackson, O’Keefe, & Jacobs, 1988; Slater, 1991). Thus, in effect, we simpli-
fied the experiment to a 2 (prior-estimate, no-prior-estimate) x 2 design (scientific agreement
message, control).

Measures
Measures were identical to those in Study One, with the addition of message credibility. Addi-
tional measures (with their descriptive means) that were not the focus of the present paper can
be found in S1 Supporting Information.

Message credibility was measured with five items that asked participants their perceptions of
the information presented. Participants were asked to rate their answers to: “How would you de-
scribe the climate change information that you just read?” on seven-point (0–6) semantic differ-
ential scale anchored by the following terms (1) Fair:Unfair; (2) Biased:Unbiased; (3) Tells the
whole story:Doesn't tell the whole story; (4) Accurate:Inaccurate; and (5) Can't be trusted:Can
be trusted. Responses were averaged to create the measure of message credibility, with the mean
at approximately the mid-point of the scale (M = 3.69, SD = 1.45, α = .79).

Analysis
As in Study One, all hypotheses and research questions were tested using Ordinary Least
Squares regression. Messages were coded into two variables: estimation condition and scientific
agreement message condition. Estimation condition was coded “0” for those who made no
prior estimate and “1” for those who made a prior estimate. Scientific agreement message condi-
tion was coded “0” for those who read the control message (about CO2 reaching 400 ppm) and
“1” for those who read a scientific agreement message. The interaction between estimation con-
dition and scientific agreement message condition was also included in the analyses.

Results

Descriptive means and associations
Means by condition are shown in Fig. 5. As in Study 1, control respondents who had not been
provided the actual level of scientific agreement substantially underestimated the level of scien-
tific agreement. In particular, those in the prior-estimate condition made average prior esti-
mates of scientific agreement of 67%. Similarly, no-prior-estimate control respondents
estimated an average of 67% agreement. Thus, when respondents were given no information
about the level of scientific agreement their perception of the level was approximately 30 points
lower than actual levels of scientific agreement.
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Among participants in the prior-estimate scientific agreement message condition, 74% in-
creased their estimate of perceived scientific agreement after reading the scientific agreement
message, 16% of participants stayed at the same level, and 10% of participants decreased their
estimate of scientific agreement. Increases in perceived scientific agreement ranged from 1% to
97%, decreases ranged from -1% to -64%. The average change in perceived scientific agreement
among those in the prior-estimate condition from pre- to post-message reading was +23 points
(as the item was measured from 0–100, points can also be interpreted as percentages).

Among those participants in the prior-estimate condition, participants’ average confidence
in their prior estimates of scientific agreement was 60. There was a strong positive relationship
between the magnitude of participants’ prior estimates of scientific agreement and their confi-
dence in their estimates (b = .56, p<. 001). In other words, prior to receiving any information,
those who estimated higher levels of scientific agreement were more confident in their esti-
mates than those who estimated lower levels of scientific agreement.

Among all participants, confidence in their estimates of scientific agreement after reading
the message (including those in the control conditions) averaged 77 and was again strongly as-
sociated with their post-message scientific agreement estimates (b = .65, p<. 001). Among
those in the prior-estimate condition who read a scientific agreement message, pre-post
changes in estimated scientific agreement were positively associated with changes in estimation
certainty before vs. after reading the scientific agreement message, b = .48, p<. 001. Among
those who increased their estimates of scientific agreement, the average increase in estimation
certainty was 31 points, whereas among those who decreased their estimates, there was no av-
erage change in estimation certainty (mean increase = .23, one-tailed t-test, t = .04, p = .97).

Fig 5. Mean estimated scientific agreement and estimation confidence by message condition, study two.

doi:10.1371/journal.pone.0120985.g005
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Hypothesis tests
To test H5—eliciting an estimate of scientific agreement prior to exposing participants to a
statement about the scientific consensus will result in higher levels of post-message estimated
scientific agreement and estimation confidence—we predicted post-message estimated scientif-
ic agreement and confidence from estimation condition. Results showed that participants in
the prior-estimate condition provided post-message estimates of scientific agreement that were
7 points higher (b = 7.18, p<. 001) and confidence in their ratings that were approximately 9
points more (b = 8.93, p<. 001) than those in the no-prior-estimate condition. Therefore, re-
sults were consistent with H5.

To test RQ6a—will the effect of eliciting an estimate of scientific agreement prior to expos-
ing participants to a message about scientific agreement on post-message estimated scientific
agreement and confidence be moderated by political ideology?—we predicted post-message es-
timated scientific agreement and confidence from estimation condition, scientific agreement
message condition, political ideology and the interaction of estimation condition by political
ideology. There was no evidence that political ideology moderated the effect of making a prior
estimate on post-message perceptions of scientific agreement (binteraction = .86, p = .571) or on
estimation confidence (binteraction = 1.23, p = .496).

To test RQ6b—does estimating the level of scientific agreement result in lower perceptions
of message credibility overall, and especially among conservatives—we predicted message cred-
ibility from estimation condition. There was no evidence that providing an estimate resulted
in lower levels of perceived message credibility, in comparison to not providing an estimate
(b = .11, p = .343). Next, we added political ideology and the interaction between estimation
condition and political ideology to the model. Results showed no support for the idea that the
effect of eliciting an estimate on perceptions of message credibility differed by participant’s po-
litical ideology, (binteraction = .01, p = .956).

Discussion
Replicating Study One, the results of Study Two provided further evidence that simple clear
messages about the level of scientific agreement increase subsequent estimates of the scientific
consensus as well as confidence in those estimates. Additionally, Study Two demonstrated
that asking people to state their current estimate of the scientific consensus before sharing
with them the correct information accentuates the effect of providing correct information on
subsequent estimates of the consensus, as well as their confidence in those estimates. Specifi-
cally, the average accentuation effect was approximately seven percentage points for estimates
of the scientific consensus, and ten points for estimation confidence. We found no evidence of
reactance in response to eliciting a prior estimation; specifically, doing so did not decrease
perceptions of message credibility among conservatives. These findings are in line with previ-
ous research that has shown that the comparative context within which numbers are pre-
sented is a critical factor.

Scientific organizations—and individual scientists—who wish to set the record straight
about the scientific consensus concerning human-caused climate change may wish to consider
how to include this element of “estimation and reveal” in their designs. For example, prior to
revealing the true level of scientific agreement (with the evidence of how that level was as-
sessed), individual scientists could ask their audience to write down what they believe the cur-
rent level of scientific agreement to be. Fig. 6 shows a creative approach of the estimation and
reveal method that is currently being employed in a Boston-based subway campaign.
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Conclusion
Taken together, these two studies provide solid evidence that simple clear messages can be
used to increase American’s understanding of the scientific consensus about human-caused cli-
mate change and their confidence in that assessment. A single exposure to these messages had
a substantial impact on debiasing participants’ under-estimates of the scientific consensus.

It is also important to note that even the most effective messages tested—under the most ef-
fective condition (when a prior estimate was elicited)—did not fully result in perceptions iden-
tical to the reported level of scientific agreement. The most effective messages led to an 89%
estimate of scientific consensus (at 86% level of confidence)—approximately 8 points lower
than the actual 97% level of scientific consensus. It is unlikely that a single exposure to a scien-
tific agreement message will result in complete belief updating; however, it is likely that multi-
ple repetitions of the message over time, from multiple trusted sources, will enhance the

Fig 6. Example of a public design incorporating the “estimation and reveal” finding from study two.

doi:10.1371/journal.pone.0120985.g006
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debiasing effectiveness of these messages. Simple clear messages, repeated often, by a variety of
trusted sources is an effective framework for public communication [57].

These studies provide no insight into the degree to which these communication effects are
robust. For example, how long do the effects endure? How resistant are they to counter claims?
Under what conditions do these scientific agreement messages influence other related climate
beliefs, like certainty that human-caused climate change is occurring and support for action?
Furthermore, in these experiments the scientific consensus message communicator was the
AAAS—a large and trusted scientific society; would a less trusted messenger result in different
(or boomerang) effects? Given the potential importance of setting the record straight on the
scientific consensus about human-caused climate change, these are questions that warrant an-
swers through further research, especially in experimental and longitudinal contexts.

We conclude by urging scientists and scientific organizations to continue, renew, or start ef-
forts to convey the scientific agreement on climate change, and we offer two practical recom-
mendations based on our findings. Statements about the scientific consensus should:

1. Use numeric, rather than verbal, descriptions of scientific agreement.

2. If possible, incorporate the “estimation and reveal”method.

Supporting Information
S1 Dataset. The dataset for study one.
(SAV)

S2 Dataset. The dataset for study two.
(SAV)

S1 Supporting Information. Supplemental material for these studies.
(DOCX)

Acknowledgments
This research was conducted in conjunction with the American Association for the Advance-
ment of Science (AAAS). We thank two peer reviewers and the participants of George Mason
University’s Center for Climate Change Communication and Yale Project on Climate Change
Communication’s brownbag series for their thoughtful and enlightening feedback.

Author Contributions
Conceived and designed the experiments: TM EM EP AL. Performed the experiments: TM EM
AL. Analyzed the data: TM. Wrote the paper: TM EM AL EP.

References
1. National Research Council. Climate change: Evidence, impacts, and choices. Washington, DC: Na-

tional Research Council of the National Academies. 2012.

2. IPCC Summary for Policymakers. In: Field CB, Barros VR, Dokken DJ, Mach KJ, Mastrandrea MD, Bilir
TE, et al., editors. Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and
Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of the Intergovern-
mental Panel on Climate Change. Cambridge, United Kingdom and New York, NY, USA: Cambridge
University Press; 2014. pp. 1–32.

3. US National Climate Assessment. 2014. Available: http://nca2014.globalchange.gov/report

4. Cook J, Nuccitelli D, Green SA, Richardson M, Winkler B, Painting R., et al. Quantifying the consensus
on anthropogenic global warming in the scientific literature. Environ Res Lett. 2013; 8: 1–7. doi: 10.
1088/1748-9326/8/2/024024 PMID: 25580157

Simple Messages on Scientific Agreement on Human-Caused Climate Change

PLOSONE | DOI:10.1371/journal.pone.0120985 March 26, 2015 15 / 18

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0120985.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0120985.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0120985.s003
http://nca2014.globalchange.gov/report
http://dx.doi.org/10.1088/1748-9326/8/2/024024
http://dx.doi.org/10.1088/1748-9326/8/2/024024
http://www.ncbi.nlm.nih.gov/pubmed/25580157


5. Doran PT, Zimmerman MK. Examining the scientific consensus on climate change. Eos. 2009; 90:
22–23. doi: 10.1029/2009EO030002

6. Farnsworth SJ, Lichter SR. Scientific assessments of climate change information in news and enter-
tainment media. Sci Commun. 2012; 34: 435–459. doi: 10.1177/1075547011422957

7. AndereggWRL, Prall JW, Harold J, Schneider SH. Expert credibility in climate change. Proc Natl Acad
Sci U S A. 2010. doi: 10.1073/pnas.1003187107

8. Oreskes N. The scientific consensus on climate change. Sci, 2004; 306: 1686. PMID: 15576594

9. Powell JL. Why climate deniers have no scientific credibility: Only 1 of 9,135 recent peer-reviewed au-
thors rejects global warming. 2014. Available: http://www.desmogblog.com/2014/01/08/why-climate-
deniers-have-no-scientific-credibility-only-1-9136-study-authors-rejects-global-warming

10. Leiserowitz A, Maibach E, Roser-Renouf C, Feinberg G, Rosenthal S, Marlon J. Climate change in the
American mind: Americans’ global warming beliefs and attitudes in November, 2013. Yale Project on
Climate Change Communication: Yale University and George Mason University. New Haven, CT;
2014.

11. Boykoff MT, Boykoff JM. Balance as bias: Global warming and the US prestige press. Glob Environ
Change. 2004; 14: 125–136. doi: 10.1016/j.gloenvcha.2003.10.001

12. Dunlap RE, McCright AM. Organized climate change denial. In Dryzek JS, Norgaard RB, Schlosberg
D, editors. The Oxford Handbook of Climate Change and Society. Oxford, UK: Oxford University.
2011, pp. 144–160.

13. Oreskes N, Conway EM. Merchants of doubt: How a handful of scientists obscured the truth on issues
from tobacco smoke to global warming. New York, NY: Bloomsbury Press; 2010.

14. Pooley E. The climate war: True believers, power brokers, and the fight to save the earth. New York,
NY: Hyperion; 2010.

15. Powell JL. The inquisition of climate science. New York, NY: Columbia University Press; 2012.

16. Lewandowsky S, Gignac GE, Vaughan S. The pivotal role of perceived scientific consensus in accep-
tance of science. Nat Clim Chang. 2013; 3: 399–404. doi: 10.1038/nclimate1720

17. Ding D, Maibach EW, Zhao X, Roser-Renouf C, Leiserowitz A. Support for climate policy and societal
action are linked to perceptions about scientific agreement. Nat Clim Chang. 2011; 1: 462–466. doi:
10.1038/nclimate1295

18. McCright AM, Dunlap RE, Xiao C. Perceived scientific agreement and support for government action
on climate change in the USA. Clim Chang. 2013; 119: 511–518. doi: 10.1007/s10584-013-0704-9

19. Van der Linden S, Leiserowitz A, Feinberg G, Maibach E. The scientific consensus on climate change
as a gateway belief: Experimental evidence. PLoS ONE. In press.

20. Kahan D. Climate science communication and the measurement problem. Adv Pol Psychol. In press.

21. Lewandowsky S, Ecker UKH, Seifert CM, Schwarz N, Cook J. Misinformation and its correction: Contin-
ued influence and successful debiasing. Psychol Sci Public Interest. 2012; 13: 106–131. doi: 10.1177/
1529100612451018

22. Environmental Protection Agency. Climate Change Facts: Answers to CommonQuestions. Available:
http://www.epa.gov/climatechange/basics/facts.html

23. Peters E, Hibbard J, Slovic P, Dieckmann N. Numeracy skill and the communication comprehension,
and use of risk-benefit information. Health Aff (Millwood). 2007; 26: 741–748. PMID: 17485752

24. Lipkus IM, Samsa G, Rimer BK. General performance on a numeracy scale among highly educated
samples. Med Decis Making. 2001; 21: 37–44. doi: 10.1177/0272989X0102100105 PMID: 11206945

25. Schwartz PH. Questioning the quantitative imperative: Decision aids, preventions and the ethics of dis-
closure. Hastings Cent Rep. 2011; 41: 30–39. PMID: 22238902

26. Budescu D, Weinberg S, Wallsten T. Decisions based on numerically and verbally expressed uncer-
tainties. J Exp Psychol Hum Percept Perform. 1988; 14: 281–294. doi: 10.1037/0096-1523.14.2.281

27. Windschitl P, Weber E. The interpretation of “likely” depends on the context, but “70%” is 70%—right?
The influence of associative processes on perceived certainty. J Exp Psychol. 1999; 25: 1514–1533.
doi: 10.1037/0278-7393.25.6.1514 PMID: 10605832

28. Zimmer AC. Verbal vs. numeric processing of subjective probabilities. In Scholz R.W., editor. Decision
making under uncertainty. Amsterdam: North-Holland Publishers. 1983; pp. 159–182.

29. BrunW, Teigen KH. Verbal probabilities: Ambiguous, context-dependent, or both? Organ Behav Hum
Decis Process. 1988; 41: 390–404 doi: 10.1016/0749-5978(88)90036-2

30. Burkell J. What are the chances? Evaluating risk and benefit information in consumer health materials.
Bull Med Libr Assoc. 2004; 92: 200–208.

Simple Messages on Scientific Agreement on Human-Caused Climate Change

PLOSONE | DOI:10.1371/journal.pone.0120985 March 26, 2015 16 / 18

http://dx.doi.org/10.1029/2009EO030002
http://dx.doi.org/10.1177/1075547011422957
http://dx.doi.org/10.1073/pnas.1003187107
http://www.ncbi.nlm.nih.gov/pubmed/15576594
http://www.desmogblog.com/2014/01/08/why-climate-deniers-have-no-scientific-credibility-only-1-9136-study-authors-rejects-global-warming
http://www.desmogblog.com/2014/01/08/why-climate-deniers-have-no-scientific-credibility-only-1-9136-study-authors-rejects-global-warming
http://dx.doi.org/10.1016/j.gloenvcha.2003.10.001
http://dx.doi.org/10.1038/nclimate1720
http://dx.doi.org/10.1038/nclimate1295
http://dx.doi.org/10.1007/s10584-013-0704-9
http://dx.doi.org/10.1177/1529100612451018
http://dx.doi.org/10.1177/1529100612451018
http://www.epa.gov/climatechange/basics/facts.html
http://www.ncbi.nlm.nih.gov/pubmed/17485752
http://dx.doi.org/10.1177/0272989X0102100105
http://www.ncbi.nlm.nih.gov/pubmed/11206945
http://www.ncbi.nlm.nih.gov/pubmed/22238902
http://dx.doi.org/10.1037/0096-1523.14.2.281
http://dx.doi.org/10.1037/0278-7393.25.6.1514
http://www.ncbi.nlm.nih.gov/pubmed/10605832
http://dx.doi.org/10.1016/0749-5978(88)90036-2


31. Lipkus IM. Numeric, verbal, and visual formats of conveying health risks: Suggested best practices and
future recommendations. Med Decis Making. 2007; 27: 696–713. doi: 10.1177/0272989X07307271
PMID: 17873259

32. Wallsten TS, Budescu DV, Rapoport A, Zwick R, Forsyth B. Measuring the vaguemeanings of probabil-
ity terms. J Exp Psychol. 1986; 115: 348–365. doi: 10.1037/0096-3445.115.4.348

33. Peters E, Hart PS, Tusler M, Fraenkel L. Numbers matter to informed patient choices: A randomized
design across age and numeracy levels. Med Decis Making. 2013. doi: 10.1177/0272989X13511705

34. Fetting JH, Siminoff LA, Piantadosi S, Abeloff MD, Damron DJ, Sarfield AM. Effect of patients’ expecta-
tions of benefit with standard breast cancer adjuvant chemotherapy on participation in a randomized
clinical trial: A classical vignette study. J Clin Oncol. 1990; 8: 1476–1482. PMID: 2202790

35. Inglis S, Franill D. The effects of providing preoperative statistical anaestheic-risk information. Anaesth
Intensive Care. 1993; 21: 799–805. PMID: 8122737

36. Marteau TM, Saidi G, Goodburn S, Lawton J, Michie S, Bobrow M. Numbers or words? A randomized
controlled trial or presenting screen negative results to pregnant women. Prenat Diagn. 2000; 20:
714–718. doi: 10.1002/1097-0223(200009)20:9<714::AID-PD906>3.0.CO;2-4 PMID: 11015699

37. Gurmankin AD, Baron J, Armstrong K. The effect of numeric statements of risk on trust and comfort
with hypothetical physician risk communication. Med Decis Making. 2004; 24: 265–271. doi: 10.1177/
0272989X04265482 PMID: 15155015

38. Hallowell N, StathamH, Murton F, Green J, Richards M. “Talking about chance”: The presentation of
risk information during genetic counseling for breast and ovarian cancer. J Genet Couns. 1997; 6:
269–286. doi: 10.1023/A:1025624221369

39. Budescu DV, Broomell S, Por H. Improving communication of uncertainty in the reports of the Intergov-
ernmental Panel on Climate Change. Psychol Sci. 2009; 20: 299–308. doi: 10.1111/j.1467-9280.2009.
02284.x PMID: 19207697

40. Janiszewski C, Uy D. Precision of the anchor influences the amount of adjustment. Psychol Sci. 2008;
19: 121–127. doi: 10.1111/j.1467-9280.2008.02057.x PMID: 18271859

41. Olson MJ, Budescu DV. Patterns of preference for numeric and verbal probabilities. J Behav Decis
Mak. 1997; 10: 117–131. doi: 10.1002/(SICI)1099-0771(199706)10:2<117::AID-BDM251>3.0.CO;2-
7

42. Dunlap RE, McCright AM. A widening gap: Republican and Democratic views on climate change. Envi-
ron. 2008; 50: 26–35. doi: 10.3200/ENVT.50.5.26-35

43. McCright AM, Dunlap RE. Anti-reflexivity the American conservative movement’s success in undermin-
ing climate science and policy. Theory Cult Soc. 2010; 27: 100–133. doi: 10.1177/0263276409356001

44. Kahan D, Jenkins‐Smith H, Braman D. Cultural cognition of scientific consensus. J Risk Res. 2011; 14:
147–174. doi: 10.1080/13669877.2010.511246

45. Kahan DM, Peters E, Cantrell DE, Slovic P. Motivated numeracy and enlightened self-government. The
Cultural Cognition Project, Working Paper No. 116. 2013.

46. Hart PS, Nisbet EC. Boomerang effects in science communication: Howmotivated reasoning and identi-
ty cues amplify opinion polarization about climate mitigation policies. Commun Res. 2012; 39: 701–723.

47. Bolsen T, Leeper TJ, Shapiro MA. Doing what others do: Norms, science, and collective action on glob-
al warming. Am Politics Res. 2014; 42: 65–89. doi: 10.1177/1532673X13484173

48. Myers TA. Goodbye, listwise deletion: Presenting hot deck imputation as an easy and effective tool for
handling missing data. CommunMethods Meas. 2011; 5: 297–310. doi: 10.1080/19312458.2011.
624490

49. McCright AM, Dunlap RE. Cool dudes: The denial of climate change among conservative white males
in the United States. Glob Environ Change. 2011; 21: 1163–1173. doi: 10.1016/j.gloenvcha.2011.06.
003

50. Krosnick JA, Holbrook AL, Lowe L, Visser PS. The origins and consequences of democratic citizens’
policy agendas: A study of popular concern about global warming. Clim Change. 2006; 77: 7–43. doi:
10.1007/s10584-006-9068-8

51. Friestad M., &Wright P. The persuasion knowledge model: How people cope with persuasion attempts.
J ConsumRes. 1994; 21(1), 1–31.

52. Peters E, Västjäll D, Slovic P, Mertz CK, Mazzocco K, Dickert S. Numeracy and decision making. Psy-
chol Sci. 2006; 17: 407–413. PMID: 16683928

53. Fagerlin A, Zikmund-Fisher BJ, Ubel PA. Howmaking a risk estimate can change the feel of that risk:
Shifting attitudes toward breast cancer risk in a general public survey. Patient Educ Couns. 2005; 57:
294–299. PMID: 15893211

Simple Messages on Scientific Agreement on Human-Caused Climate Change

PLOSONE | DOI:10.1371/journal.pone.0120985 March 26, 2015 17 / 18

http://dx.doi.org/10.1177/0272989X07307271
http://www.ncbi.nlm.nih.gov/pubmed/17873259
http://dx.doi.org/10.1037/0096-3445.115.4.348
http://dx.doi.org/10.1177/0272989X13511705
http://www.ncbi.nlm.nih.gov/pubmed/2202790
http://www.ncbi.nlm.nih.gov/pubmed/8122737
http://dx.doi.org/10.1002/1097-0223(200009)20:9<714::AID-PD906>3.0.CO;2-4
http://www.ncbi.nlm.nih.gov/pubmed/11015699
http://dx.doi.org/10.1177/0272989X04265482
http://dx.doi.org/10.1177/0272989X04265482
http://www.ncbi.nlm.nih.gov/pubmed/15155015
http://dx.doi.org/10.1023/A:1025624221369
http://dx.doi.org/10.1111/j.1467-9280.2009.02284.x
http://dx.doi.org/10.1111/j.1467-9280.2009.02284.x
http://www.ncbi.nlm.nih.gov/pubmed/19207697
http://dx.doi.org/10.1111/j.1467-9280.2008.02057.x
http://www.ncbi.nlm.nih.gov/pubmed/18271859
http://dx.doi.org/10.1002/(SICI)1099-0771(199706)10:2<117::AID-BDM251>3.0.CO;2-7
http://dx.doi.org/10.1002/(SICI)1099-0771(199706)10:2<117::AID-BDM251>3.0.CO;2-7
http://dx.doi.org/10.3200/ENVT.50.5.26-35
http://dx.doi.org/10.1177/0263276409356001
http://dx.doi.org/10.1080/13669877.2010.511246
http://dx.doi.org/10.1177/1532673X13484173
http://dx.doi.org/10.1080/19312458.2011.624490
http://dx.doi.org/10.1080/19312458.2011.624490
http://dx.doi.org/10.1016/j.gloenvcha.2011.06.003
http://dx.doi.org/10.1016/j.gloenvcha.2011.06.003
http://dx.doi.org/10.1007/s10584-006-9068-8
http://www.ncbi.nlm.nih.gov/pubmed/16683928
http://www.ncbi.nlm.nih.gov/pubmed/15893211


54. Loewenstein G. The psychology of curiosity: A review and reinterpretation. Psychol Bull. 1994; 116:
75–98.

55. Jackson S, O’Keefe DJ, Jacobs S. The search for reliable generalization across messages: A compari-
son of research strategies. Hum Commun Res. 1988; 15: 127–142.

56. Slater MD. Use of message stimuli in mass communication research: A methodological assessment
and discussion. Journal Mass Commun Q. 1991; 68: 412–421.

57. Maibach E. Knowing our options for setting the record straight, when doing so is particularly important.
Psychol Sci Public Interest. 2012; 13: 105.

Simple Messages on Scientific Agreement on Human-Caused Climate Change

PLOSONE | DOI:10.1371/journal.pone.0120985 March 26, 2015 18 / 18


