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Abstract. Misinformation about climate change leads to so-
cietal damage in a number of ways and consequently, re-
sources are required to support interventions that counter
their influence. Aiming to meet this need, Skeptical Science
is a highly-visited website featuring 250 rebuttals of misin-
formation about climate change. The rebuttals are written at
three levels — basic, intermediate, and advanced — in order
to reach as wide an audience as possible. This study col-
lected survey data from visitors to the website and assessed
the effectiveness of rebuttals in reducing acceptance of cli-
mate myths and increasing acceptance of climate facts. Our
data found that nearly half of the visitors were already highly
convinced regarding climate facts. We found that the rebut-
tals were effective in reducing belief in climate myths, but
that some rebuttals show a concerning reduction in belief in
climate facts. The greatest improvement occurred with visi-
tors who began with the most inaccurate climate perceptions.
This indicates that the website is useful for two main audi-
ences — those who are convinced about climate change but
looking for material to support their own climate communi-
cation efforts, and those who disagree with climate facts but
are open to new information. We examine potential ways that
Skeptical Science rebuttals could be updated to improve their
performance in raising climate literacy and critical thinking
skills.

1 Introduction

Despite the overwhelming scientific consensus on human-
caused climate change (Cook et al., 2013, 2016), there is
still public confusion over the severity of climate change and
therefore insufficient public demand for climate action. A
significant contributor to this lack of progress is climate mis-
information, which damages society in a number of ways.
The obvious impact of climate misinformation is the in-
stilling of false beliefs or lowering of accurate beliefs, with
even just a few misleading statistics reducing people’s ac-
ceptance of the reality of climate change (Ranney and Clark,
2016). However, climate misinformation has more subtle and
subversive impacts beyond simply fostering misperceptions.
One subversive effect in the cognitive domain is the ten-
dency for misinformation to cancel out efforts to commu-
nicate facts. When people are confronted with conflicting
pieces of information (e.g., facts and misinformation) and
have no way to resolve the conflict, they tend to disengage
and believe neither (McCright et al., 2016; van der Linden
et al., 2017; Vraga et al., 2020). This impact is highly con-
sequential for educators, scientists, and communicators, as it
means that efforts to communicate facts can be cancelled out
by misinformation.

Other subversive effects are seen in the social domain,
with climate misinformation polarizing the public, having
a disproportionate impact on political conservatives. This
means that after being exposed to misinformation, people
with different political backgrounds end up further from each
other in their climate perceptions (Cook et al., 2017a). An-
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other social effect is on scientists who, when attacked, can
be influenced to downplay how they report their scientific re-
sults, lest they appear to resemble the stereotypes of biased
scientists expressed in attacks on them (Lewandowsky et al.,
2015). This chilling effect extends beyond the scientific com-
munity, with the general public less likely to talk about cli-
mate change with friends and family, largely because of fear
of pushback (Geiger and Swim, 2016).

Climate misinformation in the form of conspiracy theo-
ries also causes damage spilling beyond the issue of cli-
mate change. One study found that when people were ex-
posed to a conspiracy theory about global warming, they
were less likely to sign a petition in support of measures to
reduce global warming and less likely to donate to a char-
ity (van der Linden, 2015). Conspiracy theories also increase
people’s feelings of powerlessness, uncertainty, and disillu-
sionment, which reduces their intention to engage in poli-
tics more broadly (Jolley and Douglas, 2014). This myriad of
negative impacts necessitates the need to develop resources
and interventions to counter climate misinformation.

Much psychological research has been conducted into ef-
fective ways to refute misinformation. One strategy is to
dislodge myths with a “replacement fact” that possesses at
least the same explanatory relevance as the myth (Ecker et
al., 2010; Seifert, 2002). However, factual information alone
may not be enough; when people are presented with both
facts and myth countering the fact, the two can cancel each
other out (McCright et al., 2016; van der Linden et al., 2017;
Vraga et al., 2020). This risk can be mitigated by explain-
ing the misleading rhetorical techniques or logical fallacies
used by the misinformation to cast doubt on the facts (Cook
et al., 2017a). These disparate strategies have been synthe-
sised in the Debunking Handbook 2020 which suggests that
debunkings should adopt a fact-myth-fallacy-fact structure
(Lewandowsky et al., 2020). A complementary approach that
often incorporates these approaches is misconception-based
learning (McCuin et al., 2014) or agnotology-based learning
(Bedford and Cook, 2013), which involves teaching scientific
facts through directly debunking science misconceptions.

An increasingly important concept in misinformation re-
search is discernment — the ability to distinguish factual in-
formation from misinformation. Discernment is commonly
measured by taking the difference between agreement with
facts and agreement with misinformation (Pennycook et
al., 2021). This is important because concerns have been
raised that some anti-misinformation interventions have re-
sulted in reducing discernment, not only reducing agree-
ment with misinformation but also reducing agreement
with facts (Modirrousta-Galian and Higham, 2023). Anti-
misinformation interventions should seek to raise discern-
ment by increasing the gap between fact agreement and mis-
information agreement.
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1.1 Skeptical Science

Skeptical Science is an international website and non-profit
science education organization founded by John Cook in
2007. The main purpose of the website is to debunk miscon-
ceptions and misinformation about human-caused climate
change, featuring more than 250 rebuttals of climate myths.
The website is maintained by a team of academics and volun-
teers from around the globe who actively contribute to pub-
lished research. One highlight of Skeptical Science research
output is an often-cited 97 % consensus paper (Cook et al.,
2013), which was affirmed by a subsequent synthesis of con-
sensus studies (Cook et al., 2016).

Other researchers have also drawn upon or analysed Skep-
tical Science’s content. For example, one study analysed user
comments on skepticalscience.com, finding that one third
of posts indicated a desire to communicate facts or educate
(Metcalfe, 2020). The website’s encyclopedic list of climate
myths has also been influential, with Elsasser and Dunlap
(2013) drawing upon the 103 listed rebuttals (at the time)
in order to identify the prevalence of specific climate myths
in newspaper op-eds. A later analysis of climate denial refer-
enced Skeptical Science’s 193 rebuttals (at the time), indicat-
ing the steady accumulation of debunkings (Hansson, 2017).
The taxonomy of myths also served as the starting point in
the inductive development of a comprehensive taxonomy of
contrarian claims about climate change (Coan et al., 2021).
The website content is currently being used to train models
that use generative Al to automatically debunk climate mis-
information (Zanartu et al., 2024).

The rebuttals are written at three levels, offering basic,
intermediate, and advanced versions. They tackle common
misconceptions about climate change such as “global warm-
ing is not happening”, “It’s not caused by human activity”,
“Climate impacts are not bad”, and “Climate solutions are
too hard”. The rebuttals receive most of the website’s traf-
fic, with some individual rebuttals viewed more than 20 000
times per month. They are listed by popularity, fixed num-
bers (for ease of reference), or taxonomic categories for ease
of access.

Over time, the design of the rebuttal content has evolved
to be brought more in line with debunking best-practices
recommended from psychological research. The myth re-
buttals initially led with and emphasized the myth that was
being debunked (Fig. 1a). Subsequently, the rebuttals were
adapted using a format to de-emphasise the myth according
to Schwarz et al. (2016) (Fig. 1b).

In late 2022, a thorough rebuttal revision project was ini-
tiated, motivated by the years that had passed since some
rebuttals had been written and the advances in climate sci-
ence that had occurred during that time. Given the important
role of readability on reading comprehension (Zainurrahman
et al., 2024), the rebuttals were made accessible to a wider
range of readers with an “at a glance” primer section added
to the start of the basic version of selected rebuttals (Fig. 1c).
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@

There is no consensus

The skeptic argument...

There is no consensus

The Petition Project features over 31,000 scientists signing the petition
stating "There is no convincing scientific evidence that human release of
carbon dioxide will, in the future, cause phic heating of
the Earth's atmosphere ...". (Petition Project)

Science achieves a consensus when scientists stop arguing. When a ques-
tion is first asked — like ‘what would happen if we put a load more CO2 in the
atmosphere?’ — there may be many hypotheses about cause and effect. Over

a period of time, each idea is tested and retested — the processes of the scien-

tific method — because all scientists know that reputation and kudos go to
those who find the right answer (and everyone else becomes an irrelevant
footnote in the history of science). Nearly all hypotheses will fall by the way-
side during this testing period, because only one is going to answer the ques-
tion properly, without leaving all kinds of odd dangling bits that don’t quite add
up. Bad theories are usually rather untidy.

(b)
The 97% consensus on global warming

Select a level... @ Basic M Intermediate # Advanced
Based on the evidence, 97% of climate scientists have concluded that

humans are causing global warming.

Climate myth...

There is no consensus

The Petition Project features over 31,000 scientists signing the petition
stating "There is no convincing scientific evidence that human release of
carbon dioxide will, in the forseeable future, cause catastrophic heating of
the Earth's atmosphere ...". (Petition Project)

Science achieves a consensus when scientists stop arguing. When a ques-
tion is first asked — like ‘what would happen if we put a load more CO2 in the
atmosphere?’ — there may be many hypotheses about cause and effect. Over
a period of time, each idea is tested and retested — the processes of the scien-
tific method — because all scientists know that reputation and kudos go to
those who find the right answer (and everyone else becomes an irrelevant
footnote in the history of science). Nearly all hypotheses will fall by the way-
side during this testing period, because only one is going to answer the ques-
tion properly, without leaving all kinds of odd dangling bits that don't quite add
up. Bad theories are usually rather untidy.
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(c)
The 97% consensus on global warming

Link to this page
# Advanced

What the science says...

Select a level.. @ Basic N Intermediate

97% of climate experts agree humans are causing global warming.

Climate Myth...

There is no consensus

"[.] And Il mention that the stat on the 97% of - of scientists is based on one
discredited study." (Ted Cruz)

At a glance

What is consensus? In science, it's when the vast majority of specialists agree about a
basic principle. Thus, astronomers agree that the Earth orbits around the Sun. Biologists
accept that tadpoles hatch out from frog-spawn and grow into adult frogs. Almost all
geologists agree that plate tectonics is real and you'd be hard-placed to find a doctor who
thinks smoking is harmless.

In each above case, something has been so thoroughly looked into that those who
specialise in its study have stopped arguing about its basic explanation. Nevertheless, the
above examples were all once argued about, often passionately. That's how progress
works.

The reaching of scientific consensus is the product of an often lengthy time-line. It starts
with something being observed and ends with it being fully explained. Let's look at a classic
and highly relevant example.

Figure 1. (a) First version of rebuttal, (b) Second version of rebuttal with initial fact and basic/intermediate/advanced levels, (c¢) Current

version with “At a glance” section.

Despite much effort having been put into rebuttal creation
and revision over many years, no research had been con-
ducted assessing the effectiveness of the rebuttals in counter-
ing climate misinformation. Such an analysis could inform
development of future rebuttals and might also help people
formulate their own rebuttals in work outside Skeptical Sci-
ence. Consequently, this study explores the research ques-
tion: how effective are the Skeptical Science rebuttals in re-
ducing acceptance in climate myths and increasing accep-
tance of climate facts?

2 Methods

This study collected survey data from a selection of visi-
tors to https://skepticalscience.com (last access: 17 February
2026). Specifically, visitors who arrived directly at a rebuttal
having come from https://google.com, https://google.co.uk,
or https://google.com.au (last access: 17 February 2026)
were invited to participate in research. In other words, users
who conducted a search on Google then clicked on a link
to a Skeptical Science rebuttal in the organic search results.!
Users who arrived at a non-English rebuttal were excluded
from the final analysis as the research was conducted in En-
glish. Invited visitors were shown a modal (an industry term
for a pop-up box overlaying the webpage) asking if they
wanted to participate (Fig. 2a). Visitors who indicated they
wanted to participate were shown a consent form informing
them about the experiment design and how data would be
handled (Fig. 2b).

1Analysing the search phrases used to find us are beyond the
scope of this study. However, we do speculate on the purpose of
most readers in coming to Skeptical Science in the Results and Dis-
cussion section.
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If users consented, they were shown a single statement
about climate change and asked to indicate their level of
agreement on a 6-point Likert scale from “Strongly agree”
to “Strongly disagree” (Fig. 2c). “Strongly agree” answers
were assigned value 1 while “strongly disagree” answers
were assigned value 6. Users were randomly shown either
a factual or misinformation statement relevant to the rebuttal
(all statements listed in Table A1). Answers to factual state-
ments were reverse scored so that higher values equated to
more accurate answers. Once they completed this single sur-
vey item, participants proceeded to read the rebuttal. If they
scrolled to the end of the rebuttal, indicating that they had
read the rebuttal, another modal screen was displayed, invit-
ing them to again indicate their level of agreement with the
same factual/misinformation statement. Users who failed to
scroll to the end of the rebuttal were not shown the second
survey question, and were excluded from the research data.
After answering the final question, participants were thanked
for their participation and could close the survey (Fig. 2d).

As well as the answer to the survey question, the user’s IP
address was recorded so that users whose IP address was al-
ready listed among existing research participants were not
invited upon any subsequent visits (however, IP addresses
were deleted in the anonymised version of the dataset). We
also recorded Start Time (when the first survey question was
loaded) and End Time (when the end survey was loaded).
Time Spent was calculated as the difference between End
Time and Start Time, noting that this also included the time
spent filling out the pre-rebuttal survey. Data collection oc-
curred from November 2021 to July 2025. Over this period,
858 016 visitors were shown the pop-up invitation to partici-
pate in research.

Geosci. Commun., 9, 145-160, 2026
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(@)

(b)

Skeptical Science Rebuttal Assessment
Help us assess our website with a 1-minute survey.

This study has been approved by the George Mason University Institutional Review Board (IRBNet number: 1379945-1).

No, thanks I want to participate

Informed Consent Form.

‘We are conducting research to assess the effectiveness of Skeptical Science rebuttals. This survey will take 1 minute to

complete and you'll be asked to complete another 1-minute survey after reading this rebuttal. No identifying information is

collected so your privacy is ensured. There are no foreseeable discomforts or direct benefits from participating in this study. Your
participation is voluntary, and you may withdraw from the study at any time and for any reason. You must be 18 years of age or older in
order to participate.

This research is being conducted by John Cook and Emily Vraga (George Mason University), Ullrich Ecker (University of Western
Australia), and Briony Swire-Thompson (Northeastern University). John Cook may be reached via email at jeook20@gmu.edu for
questions or to report a rescarch-related problem. You may contact the George Mason University Institutional Review Board (IRB)
Office at irb@gmu.edu, or by phone (703-993-4121) if you have questions or comments regarding your rights as a participant in the
research. This research has been reviewed according to George Mason University procedures governing your participation in this
research (IRBNet number: 1379945-1).

If you have read this form and all of your questions have been answered, please click NEXT to start the survey. If you do not wish to
participate, you may close this pop-up.

I consent

Close Next

(c)

(d)

Survey

How much do you agree or disagree with the following statement?

Most climate scientists agrec human activity is causing global warming.

Strongly agree
Moderately agree
Slightly agree
Slightly disagree
Moderately disagree
Strongly disagree

Submit

Thank you!

‘Thank you for participating in our survey.

Figure 2. Screenshot of modals used in experiment design. (a) Invitation to participate in research. (b) Informed consent form detailing

research design. (¢) Survey question. (d) Final thank you modal.

3 Results

Among the 13 432 people who consented to participate in the
research and filled out the pre-rebuttal survey, 6261 people
(46 %) went on to fill out the post-rebuttal survey. 3146 par-
ticipants were shown a factual statement in the survey quiz
while 3115 were shown a myth statement — fact or myth was
randomly allocated. The average time spent looking at the
rebuttals was 4 min, with the median being 1 min, indicat-
ing that readers scrolled through the rebuttal quickly (see
Fig. A7.1 in the Appendices for a distribution of reading
times and speeds). While some participants showed fast read-
ing speeds, they were not excluded from the analysis as they
were representative of real-world skimming behaviour and
hence offered external validity.

The majority of participants came to the website already
convinced about climate change. Figure 3 shows the distri-
bution of pre-rebuttal beliefs, revealing that nearly half of the
participants (46.3 %) showed full agreement with the climate
fact or full disagreement with the climate myth. In this fig-
ure and throughout our results, we refer to the single measure
accuracy where strong agreement with the factual statement
and strong disagreement with the myth statement are desig-
nated the most accurate response. Interestingly, the distribu-
tion of users was bi-modal with peaks at the extreme ends
of the spectrum, indicating that most visitors had a strong

Geosci. Commun., 9, 145-160, 2026

opinion about climate change one way or the other, with a
minority of undecided visitors.

Comparing the pre-rebuttal and post-rebuttal scores (e.g.,
including participants who were shown fact statements or
myth statements), showed that overall there was a small
but non-significant improvement in accuracy. This was con-
ducted through a Wilcoxon Signed-Rank Test, using the
Common Language Effect Size (CLES) as a measure of ef-
fect size, finding a non-significant difference between pre-
and post-test scores with a small effect size (p = 0.49, CLES
= 0.05). To examine the change in perceptions in greater de-
tail, we looked at the response to either factual statements
or myth statements separately, shown in Fig. 4a and b. Over-
all, there was a significant decrease in agreement with factual
statements (p = 0.006, CLES = 0.05) and a significant de-
crease in agreement with myth statements (p = 0.001, CLES
= 0.08). While overall accuracy improved, the change was
non-significant because the decrease in accuracy in response
to the factual statements partially canceled out the more ac-
curate response to the myth statements.

The change in accuracy significantly depended on pre-
existing accuracy. To explore this, a Spearman’s rank-order
correlation was performed to determine the relationship
between initial belief scores and the magnitude of belief
change. There was a significant, strong negative correla-
tion between the two variables, r4(6259) = —0.1, p < 0.001.
This suggests that individuals with lower initial scores (e.g.,

https://doi.org/10.5194/gc-9-145-2026
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Pre-rebuttal climate perceptions of SkS visitors
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Figure 3. Distribution of climate perceptions in pre-survey. 1 shows inaccurate answer, 6 shows accurate answer to question shown in Fig. 2c.
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Figure 4. Change in accuracy among participants at varying pre-rebuttal values (positive value means increase in accuracy). (a) Change in
accuracy for participants shown factual statement (e.g., change in agreement with factual statement), (b) Change in accuracy for participants
shown myth statement (change in disagreement with misinformation statement), (¢) Average change in accuracy for fact and myth statements

combined.

less accurate) experienced greater increases in their accuracy
compared to those who started with higher scores. Figure 4¢
visualizes this dynamic, showing how the improvement in
accuracy was greatest for those with the lowest pre-rebuttal
accuracy. Among the people who gave an inaccurate value in
the pre-rebuttal survey (1-3), 7.2 % switched to an accurate
value (4-0) in the post-rebuttal survey.

In order to better understand reader response to rebuttals,
the change in perception was examined across different in-
dividual rebuttals. Figure 5 shows the changes in myth and
fact accuracy for 20 rebuttals that recorded at least 50 par-
ticipants, with positive values representing a shift towards
greater accuracy. Consistent with Fig. 4, this shows that myth

https://doi.org/10.5194/gc-9-145-2026

accuracy has on average a more positive improvement com-
pared to fact accuracy.

Some rebuttals consistently perform well for both fact and
myth (e.g. “climate impacts aren’t bad”, see Appendix A6
for links) while other rebuttals perform badly for both fact
and myth (e.g., basic and intermediate versions of “co2 was
higher in past”). In the case of the water vapor rebuttal, the
change in myth accuracy is one of the better results while the
change in fact perception is the second worst result.

To more closely explore potential explanations for the var-
ied results, the content of the top three and bottom three re-
buttals listed in Fig. 5¢ were qualitatively examined. In par-
ticular, the rebuttals were inspected to see whether they pos-

Geosci. Commun., 9, 145-160, 2026
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Saturated CO2

No evidence for greenhouse effect
It’'s not bad

It’s animal agriculture

Climate models are unreliable

It's albedo

Warmer over last 10000 years
CO2 emissions are tiny

Sea level rise is exaggerated
Medieval warm period was warmer
No scientific consensus

Breathing builds up CO2

CO2 measurements are uncertain
Hockey stick is broken

CO2 lags temperature

CO2 & temperature aren’t correlated
CO2 higher in past (basic)

It’s cooling

It’s water vapor

(a) Change in Fact Accuracy
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It's not bad

Breathing builds up CO2

It’'s albedo

It’s water vapor

CO2 & temperature aren’t correlated
Warmer over last 10000 years
CO2 measurements are uncertain
CO2 lags temperature

Sea level rise is exaggerated
Climate models are unreliable

No scientific consensus

CO2 emissions are tiny

Hockey stick is broken

Medieval warm period was warmer
Saturated CO2

No evidence for greenhouse effect
It's animal agriculture

It’s cooling

CO2 higher in past (basic)

(b) Change in Myth Accuracy

It's not bad

It's albedo

Saturated CO2

Breathing builds up CO2

Warmer over last 10000 years
Climate models are unreliable
Sea level rise is exaggerated

CO2 & temperature aren’t correlated
CO2 measurements are uncertain
CO2 emissions are tiny

No scientific consensus

CO2 lags temperature

It's water vapor

It’'s animal agriculture

Hockey stick is broken

Medieval warm period was warmer
No evidence for greenhouse effect
CO2 higher in past (basic)

It’s cooling

(c) Change in Overall Accuracy

CO2 higher in past (intermediate)

CO2 higher in past (intermediate)

-0.50 0.00 0.50
Less Accuracy More
Accurate Ch Accurate

ange
-« 9

CO2 higher in past (intermediate)

Less
Accurate
<_.

0.00 0.50 -0.50 0.00 0.50

Accuracy More Less Accuracy More
Change Accurate Accurate Change Accurate
9 < g >

Figure 5. Change in accuracy with regard to (a) fact, (b) myth perceptions, and (c) myth and fact combined, for the 20 rebuttals with most

data (positive values mean increase in accuracy).

sessed a factual explanation that possessed at least the same
explanatory relevance as the myth (Ecker et al., 2010) and
an explanation of the fallacy that the myth used to distort
the facts (Cook et al., 2017a). Overall, the top three rebuttals
clearly explained replacement facts, while the bottom three
rebuttals failed to clearly explain replacement facts. All but
one rebuttal included a fallacy explanation. The top three re-
buttals span three categories of climate misinformation cast-
ing doubt on the reality, cause, and impacts of global warm-
ing. The most effective rebuttal debunked the myth “climate
impacts are not bad”, with the next most effective rebuttals
countering the myths “climate change is caused by albedo
changes” and “greenhouse effect is saturated”.

In the rebuttal to “climate impacts are not bad”, the re-
placement fact was that the negative impacts of global warm-
ing far outweighed the benefits. This fact is clearly and sim-
ply communicated, and reinforced repeatedly as the rebut-
tal compares negative impacts to benefits across different
aspects of the climate (e.g., agriculture, health, polar melt-
ing, etc). However, the rebuttal fails to explicitly explain the
myth’s fallacy, which is cherry picking? benefits of climate
change while ignoring negative impacts.

2Cherry picking involves carefully selecting data that appear
to confirm one position while ignoring other data that contradict
that position, such as highlighting climate benefits while neglecting
that overall, negative climate impacts outweigh the benefits (Cook,
2020).

Geosci. Commun., 9, 145-160, 2026

The rebuttal to “climate change is caused by albedo
changes” does explain the relevant fact, which is that albedo
is a feedback amplifying climate change rather than a forcing
driving climate change. However, this fact is not highlighted
in the “what the science says” box and could have been made
more prominent, which may explain why belief in the fact did
not increase from this rebuttal. The fallacy in this myth in-
volves cherry picking short periods in order to find spurious
correlations between albedo and temperature trends. While
the rebuttal does show the long-term trend data which im-
plicitly exposes this fallacy, it fails to explicitly explain the
misleading technique.

For the rebuttal to the myth “greenhouse effect is satu-
rated,” the relevant fact is that more heat is being trapped
high up in the atmosphere where the air is thinner (Cook et
al., 2015). The rebuttal implicitly alludes to this fact, men-
tioning the need to consider the greenhouse effect at all lev-
els of the atmosphere, but does not explicitly explain the fact.
The rebuttal fails to explain the fallacy of oversimplification,
considering the atmosphere as a single layer when it consists
of multiple layers (Cook et al., 2018; Flack et al., 2024).

The worst and third-worst performing rebuttals were the
basic and intermediate rebuttals of “CO, was higher in the
past”. This myth argues that because CO; has been much
higher in the Earth’s deep past (e.g., over ten times cur-
rent levels during the Ordovician-Silurian period) without the
world burning up, this casts doubt on the warming effect of
CO,;. The relevant fact is that in the Earth’s deep past, the

https://doi.org/10.5194/gc-9-145-2026
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sun was cooler when CO, was higher with the two forcings
roughly balancing each other out (Cook et al., 2015). The
myth commits single cause fallacy, a form of oversimplifi-
cation that fails to consider both factors. Both the basic and
intermediate debunkings fail to explain either the fact or the
fallacy.

The second worst performing rebuttal addressed the myth
“it’s cooling.” The replacement fact communicated in the
“What the Science Says” box simply says “it’s warming”,
which is essentially just a negation of the myth without
producing any substantive details. The factual explanations
delve into complicated details regarding ocean cycles and
statistical methods without a clear articulation of how these
details relate to the key fact. The rebuttal does explain the
fallacy of cherry picking committed by this myth, the only
rebuttal examined among both the top three and bottom three
rebuttals that explicitly explains the fallacy.

4 Discussion

Our experimental data shed light on the nature of Skeptical
Science visitors with most visitors (66.5 %) already agree-
ing with climate facts, and 46.3 % of visitors showing strong
agreement with the fact or strong disagreement with the myth
(Fig. 3). Understanding the reason why these visitors come to
the site is beyond the scope of this study (which we address
further in the discussion of limitations), but one possible in-
terpretation is that a large proportion of visitors may be com-
ing to the website, not because they were unsure about a par-
ticular climate fact or myth, but because they were looking
for information to assist them in responding to climate mis-
information (again, we clarify that we have collected no data
to justify this interpretation). In analysing comment threads
on Skeptical Science, Metcalfe (2020) concluded that com-
menters seeking out like-minded users was an example of
“chanting to the choir.” However, a more constructive in-
terpretation is that Skeptical Science content is “teaching
the choir to sing,” providing resources that empower people
to respond to climate misinformation (Swim et al., 2014).
Such a service is particularly important given that a major
reason why people self-censor and avoid talking about cli-
mate change with friends and family is due to fear of push-
back from climate contrarians (Geiger and Swim 2016). This
avoidance of climate change as a discussion topic, known as
climate silence, is self-reinforcing leading to a “spiral of si-
lence” (Maibach et al., 2016). On the other hand, discussing
climate change raises awareness of the issue, which leads to
more discussion in a positive feedback loop (Goldberg et al.,
2019).

Also conflicting with the “chanting to the choir” interpre-
tation is the finding that the greatest improvement in accurate
perceptions was observed among those with the strongest
disagreement with climate facts or strongest agreement with
climate myths. This was an encouraging result, showing that
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the website is effective in changing the minds of those most
dismissive about climate change. However, a concerning re-
sult was that overall, there was a decrease in agreement with
climate facts. Inspection of the top three and bottom three
rebuttals offers insights into how rebuttals could be made
more effective. The better performing rebuttals identified rel-
evant replacement facts that offered equal or greater explana-
tory relevance than the myths, explained clearly and simply,
while the worst performing rebuttals failed to clearly explain
replacement facts. In addition, explicit explanations of the
fallacies used by climate myths should also be integrated
into the rebuttals, offering a seamless fact-myth-fallacy de-
bunking structure (Lewandowsky et al., 2020). Currently, the
website is being redesigned with plans to integrate fallacy
explanations into the updated content infrastructure and re-
buttal design, in line with research showing the effectiveness
of fallacy explanations (Cook et al., 2017a). By incorporat-
ing existing resources documenting fallacies in climate mis-
information (Cook et al., 2015, 2018; Flack et al., 2024), it
is expected that this might have a greater impact on lower-
ing agreement with myths than on increasing agreement with
facts. Future research should assess the updated effectiveness
of rebuttals that are more intentional in including replace-
ment facts and fallacy explanations.

One limitation of our study was the measurement of just
one outcome variable: agreement with a fact/myth statement.
Future studies should aim to gain deeper insight into the im-
pact of rebuttals on readers. One approach would be to collect
open-ended feedback from participants in the post-rebuttal
survey. Qualitative data with the user reflecting on the read-
ability or comprehensibility of the rebuttal might offer guid-
ance on potential problems with specific rebuttals. Questions
specifically targeting motivations could address more defini-
tively why readers visited Skeptical Science, better inform-
ing the website creators to meet readers’ needs. Another lim-
itation of this study is that it examined the impact of a single
exposure to debunking text, a challenging situation given that
the effects of misinformation interventions decay over time
(Maertens et al., 2025) while the public are often exposed to
multiple cases of misinformation over time. Unfortunately,
given the real-world field test aspect of this research, with
the corresponding lack of control over participant behaviour,
addressing this limitation is beyond the scope of our research
capability.

However, controlled laboratory experiments are capable of
addressing some of these limitations, such as testing the im-
pact of repeated exposure to corrective messages (Maertens
et al., 2025) or offering messages that vary in a more con-
trolled fashion to avoid confounds (e.g., exposing partici-
pants to the same debunking with or without the presence
of replacement facts and/or fallacy explanations). In particu-
lar, controlled laboratory experiments can address the major
weakness of field tests that rely on convenience sampling,
which is to provide participant samples that represent the
general population. Such research design would offer more
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generalizable findings for science communicators although,
in the case of this field test, the biased sample matched the
readership of the website so provided external validity for
this research.

A key goal of misinformation interventions is to increase
reader discernment, the difference between belief in facts
and belief in myths (Pennycook et al., 2021). Although there
was overall an increase in discernment, with the decrease in
agreement with myths greater than the decrease in agreement
with facts, the result that belief in climate facts decreased
for at least some rebuttals is unwelcome and counter to the
goal of Skeptical Science. A recent meta-analysis found that
overall, inoculation against misinformation increases dis-
cernment between reliable and unreliable news (Simchon et
al., 2025).

A purely fact-based approach to debunking misinforma-
tion operates under the assumption of the information deficit
model, which assumes that public controversy about climate
change can be resolved if enough information is supplied
to people. This assumption has been criticised as simplistic,
resulting in ineffective climate communication (Suldovsky,
2017). Alternative approaches have been proposed, such as
relationship-building between scientists and the public (Cook
and Overpeck, 2019), participatory models (Pearce et al.,
2015), or the CAUSE (Confidence, Awareness, Understand-
ing, Satisfaction, Enactment) model which has a strong em-
phasis on building credibility and establishing trust with tar-
get audiences (Rowan et al., 2021). Inoculation theory — and
in particular, logic-based inoculation — offers a psychologi-
cal framework for reducing the influence of misinformation
in a way that overcomes some of the cultural barriers such
as political ideology (Cook et al., 2017a). This underscores
the importance of incorporating fallacy explanations in rebut-
tals, and measuring their effectiveness in increasing reader
discernment between facts and myths.

Lastly, the rebuttals examined in this study all focused on
climate science myths, which has been a particular focus of
Skeptical Science to date. However, recent research indicates
that climate misinformation is transitioning from science
denial to arguments against climate solutions (Coan et al.,
2021), with increasing attention being paid to the so-called
“discourses of delay” — framings and narratives designed to
delay climate action (Lamb et al., 2020). Further, solutions
misinformation has been found to be one of the most polariz-
ing forms of climate misinformation, having a disproportion-
ate effect on political conservatives (Lieu et al., 2025). Due
to this growing threat, Skeptical Science has recently begun
incorporating more rebuttals of solutions myths. A collab-
oration with The Sabin Center for Climate Change Law at
Columbia Law School involved adapting their rebuttals of
33 renewable myths into Skeptical Science rebuttals (Eisen-
son et al., 2023). However, the effectiveness of rebuttals in
response to solutions misinformation is understudied. Exper-
imentally testing the impact of these rebuttals would be a use-
ful area of future research.
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In summary, collecting quantitative survey data on a live
website is technically and scientifically challenging but of-
fers the opportunity to gain deep insights into pre-existing
and updated perceptions of visitors after reading website con-
tent. In this study, we obtained insights into climate per-
ceptions of visitors as they arrived at the website. We also
learned that our rebuttals decreased belief in climate myths
and improved discernment — the difference between belief
in facts and myths. However, we also observed a decrease
in agreement with climate facts, an unwelcome result neces-
sitating investigation into possible causes. In turn, the sub-
sequent analysis offered guidance on ways in which the re-
buttals could be updated to be more effective, by including
explanations of “replacement facts” that dislodge the myths
being debunked, bringing the rebuttals in line with the rec-
ommendations of psychological research.

Appendix A: Fact and Myth Statements

A1 Handbooks
A1.1  The Debunking Handbook

Skeptical Science also provides downloadable materials such
as handbooks devoted to various aspects of misinformation
research. The Debunking Handbook is a consensus document
written by 19 co-authors invited by the three lead authors
Stephan Lewandowsky, John Cook and Ullrich Ecker based
on their scientific status in the field. The Handbook explains
what mis- and disinformation is, why it can cause substantial
harm for individuals and societies, why it is often sticky and
therefore hard to dislodge, why pre-bunking can be more ef-
fective than debunking and how to go about the latter best.
As of July 2025, this handbook has been translated into 20
languages.

A1.2 The Conspiracy Theory Handbook

Conspiracy theories attempt to explain events as the secretive
plots of powerful people. While conspiracy theories are not
typically supported by evidence, this does not stop them from
blossoming. Conspiracy theories damage society in a number
of ways. To help minimize these harmful effects, The Con-
spiracy Theory Handbook (Lewandowsky and Cook, 2020),
explains why conspiracy theories are so popular, how to iden-
tify the traits of conspiratorial thinking, and what effective
response strategies are. As of July 2025, this handbook has
been translated into 20 languages. The Handbook distills the
most important research findings and expert advice on deal-
ing with conspiracy theories. It also introduces the abbrevi-
ation CONSPIR which serves as a mnemonic to more easily
remember the seven traits of conspiratorial thinking: They
are contradictory, contain overriding suspicion, have nefari-
ous intent, something must be wrong, peddlers of conspiracy
theories see themselves as persecuted victims, they are im-
mune to evidence and are re-interpreting randomness.
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Table A1. Factual and misinformation statements used in pre-rebuttal and post-rebuttal surveys.
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Myth

Factual Statement

Misinformation Statement

CLINTS

“It’s cooling”, “DMI show cooling Arctic”

I am certain that global
warming is really happening.

The climate is not really
warming.

“Ice isn’t melting”, “Arctic sea ice loss is matched by Antarctic
sea ice gain”

Ice is melting at an accelerating
rate.

Ice is not in danger of melting.

CLITS

“We’re heading into cooling”, “We’re heading into an ice age”,
“A grand solar minimum could trigger another ice age”

Earth’s climate is headed into
future warming.

Earth’s climate is headed into
another ice age.

“It’s freaking cold!”, “Record high snow cover was set in
winter 2008/2009”, “Record snowfall disproves global

warming”, “2009-2010 winter saw record cold spells”

Global warming makes hot
days more likely and cold days
less likely.

Recent cold weather is
evidence that the climate is not
warming

“No warming in 16 years”, “Phil Jones says no global warming
since 19957, “It hasn’t warmed since 1998, “BEST hides the
decline in global temperature”, “IPCC admits global warming
has paused”, “They changed the name from ’global warming’
to ’climate change™’, “Oceans are cooling”, “Springs aren’t
advancing”, “Global warming stopped in 1998,1995, 2002,
2007, 26140, 77?77, “Trenberth can’t account for the lack of
warming”, “Satellites show no warming in the troposphere”,

“It’s not happening”

Over the past few decades, the
world’s average temperature
has been increasing.

Over the past few decades, the
world’s average temperature
has not been increasing.

“Sea level rise is exaggerated”, “Sea level rise is decelerating”,
“Sea level rise predictions are exaggerated”, “Scientists
retracted claim that sea levels are rising”, “Sea level is not

rising”, “Sea level fell in 20107, “Tuvalu sea level isn’t rising”

Sea level rise has been steadily
accelerating over the past
century.

The seriousness of sea level
rise is exaggerated.

“Climate change isn’t increasing extreme weather damage
costs”, “Extreme weather isn’t caused by global warming”,
“Heatwaves have happened before”, “Hurricanes aren’t linked
to global warming”, “The connection between Hurricane
Sandy and global warming”

Climate change is increasing
the risk of extreme weather.

Extreme weather is not
increasing, there is just more
reporting of it in the media
these days.

“There’s no correlation between CO; and temperature”, “It’s
El Nino”, “Animal agriculture and eating meat are the biggest
causes of global warming”, “It’s methane”, “It’s microsite
influences”, “It’s satellite microwave transmissions”, “Nuclear
testing is causing global warming”, “It’s the ocean”, “It’s
ozone”, “It’s Pacific Decadal Oscillation”, “It’s planetary
movements”, “It’s a climate regime shift”, “It’s soot”, “It’s a
climate shift step function caused by natural cycles”,
“Underground temperatures control climate”, “It’s internal
variability”, “A drop in volcanic activity caused warming”,
“It’s waste heat”

Human activities are changing
the climate

Climate change is just a result
of natural variation in the
climate.

“Mt. Kilimanjaro’s ice loss is due to land use”, “It’s land use”

Most of the warming over the
last 50 years is due to the
increase in greenhouse gas
concentrations

Climate change is due to non-
greenhouse gas factors like
land use.

“Greenhouse effect has been falsified”, “Increasing CO; has
little to no effect”, “There’s no tropospheric hot spot”, “We
didn’t have global warming during the Industrial Revolution”,
“CO was higher in the late Ordovician”, “CO, was higher in
the past”, “Postma disproved the greenhouse effect”,
“Removing all CO, would make little difference”, “CO; has a
short residence time”, “CO; effect is saturated”, “2nd law of
thermodynamics contradicts greenhouse theory”, “CO5 is just
a trace gas”, “Water vapor is the most powerful greenhouse
gas”, “Venus doesn’t have a runaway greenhouse effect”

Greenhouse gases in the
atmosphere affect the average
global temperature of the
Earth.

Increasing greenhouse gases in
the atmosphere has little to no
effect on climate.
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Myth

Factual Statement

Misinformation Statement

CLINTS

“Breathing contributes to CO» buildup”, “CO; emissions do

not correlate with CO, concentration”, “CO; increase is
natural, not human-caused”, “Murry Salby finds CO rise is
natural”

CO; emissions from fossil fuel
burning have caused
atmospheric CO levels to
increase by over 40 %.

CO; emissions from fossil fuel
burning is not the cause of the
increase in CO; levels in the
atmosphere.

“It’s only a few degrees”, “It’s not bad”, “An exponential

increase in CO; will result in a linear increase in temperature”,

“It’s not urgent”

The effects of climate change
are likely to be catastrophic.

I do not believe climate change
is a real problem.

“Clouds provide negative feedback”, “Humidity is falling”,

“Infrared Iris will reduce global warming”, “Lindzen and Choi

CLINTS

find low climate sensitivity”, “No long tail means climate
sensitivity is low”, “Roy Spencer finds negative feedback”,
“Positive feedback means runaway warming”, “Schmittner

finds low climate sensitivity”, “Climate sensitivity is low”,
“Water vapor in the stratosphere stopped global warming”,

“Tropical thermostat limits sea surface temperature to 30 °C”

The climate is highly sensitive
to changes in heat.

Negative feedbacks mean
climate sensitivity is low.

“Animals and plants can adapt”

Global warming will harm
animal and plant species.

Global warming is no danger to
animal and plant species.

“CO3 is not a pollutant”

Rising carbon dioxide in the
atmosphere presents a danger
to people and the environment.

Carbon dioxide is natural;
therefore, it is safe.

“Adapting to global warming is cheaper than preventing it”,
“It’s too hard”

Humans can reduce global
warming, and we are going to
do so successfully.

Humans can’t reduce global
warming, even if it is
happening.

CLITS

“COg limits will harm the economy”, “Renewable energy
investment kills jobs”, “CO; limits will hurt the poor”

The economic benefits of
climate action outweigh the
costs.

Climate action is bad for the
economy.

“CO3 limits won’t cool the planet”

With strong climate action, we
can make significant impact on
slowing

climate change.

Climate action will have little
impact on slowing climate
change.

“Renewables can’t provide baseload power”, “Renewable
energy is too expensive”

We need many different
strategies to reduce CO,
emissions and avoid climate
change.

Renewable technology like
solar power cannot help us
reduce global warming.

“Climate ’Skeptics’ are like Galileo”, “The science isn’t
settled”

There is a strong body of
evidence for climate change.

The evidence for climate
change is
unreliable.

“CO7 measurements are suspect”, “Tree-rings diverge from

temperature after 1960, “Dropped stations introduce warming

bias”, “Satellite error inflated Great Lakes temperatures”,

“Hockey stick is broken”, “Ljungqvist broke the hockey stick”,

“Mauna Loa is a volcano”, “Satellite record is more reliable
than thermometers”, “Plant stomata show higher and more
variable CO; levels”, “Temp record is unreliable”, “UAH

atmospheric temperatures prove climate models and/or surface

temperature data sets are wrong”, “It’s Urban Heat Island
effect”

Climate measurements are
accurate.

Climate measurements are
unreliable.
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Myth

Factual Statement

Misinformation Statement

“Climategate CRU emails suggest conspiracy”, “Scientists
tried to “hide the decline’ in global temperature”, “Freedom of
Information (FOI) requests were ignored”, “Climate scientists
are in it for the money”, “Climate science peer review is pal
review”, “Peer review process was corrupted”, “CRU tampered

with temperature data”

Climate scientists are sincere in
their research into climate.

Climate change is a hoax to
generate money for scientists.

“Antarctica is gaining ice”, “Southern sea ice is increasing”,
“Antarctica is too cold to lose ice”

Antarctica is losing land ice at
an accelerating rate,
contributing to sea level rise.

Antarctica is gaining ice,
casting doubt on global
warming.

“Greenland is gaining ice”, “Greenland ice sheet won’t
collapse”, “Greenland has only lost a tiny fraction of its ice
mass”, “Ice Sheet losses are overestimated”

Greenland is losing ice at an
accelerating rate.

Greenland is not in danger of
melting.

“Melting ice isn’t warming the Arctic”, “Arctic sea ice has
recovered”, “Arctic icemelt is a natural cycle”, “Arctic Storm
Caused the 2012 Record Sea Ice Minimum”

Arctic sea ice is in long-term
retreat, losing half its coverage
in only 40 years.

Arctic sea ice is not in danger
of melting.

LLIYs

“Glaciers are growing”, “Himalayan glaciers are not shrinking”

Glaciers are in long-term
retreat.

Glaciers are not in danger of
melting.

“The sun is getting hotter”, “Solar Cycle Length proves its the
sun”, “Solar cycles cause global warming”, “It’s the sun”,
“Water levels correlate with sunspots”, “Jupiter is warming”,
“Mars is warming”, “Neptune is warming”, “Other planets are

warming”, “Pluto is warming”

Over the last few decades of
global warming, the sun has
been cooling and cannot be
causing recent warming.

Other planets showing
warming means the sun is
causing global warming.

“It’s a 1500 year cycle”, “CO» only causes 35 % of global
warming”, “It’s aerosols”, “It’s not us”, “Akasofu Proved
Global Warming is Just a Recovery from the Little Ice Age”,
“It’s albedo”, “It’s global brightening”, “CERN CLOUD
experiment proved cosmic rays are causing global warming”,
“It’s CFCs”, “It’s cosmic rays”, “It’s a natural cycle”, “CO, is
not the only driver of climate”, “There’s no empirical
evidence”, “Greenland was green”, “We’re coming out of the
Little Ice Age”, “Loehle and Scafetta find a 60 year cycle
causing global warming”, “It cooled mid-century”, “Medieval
Warm Period was warmer”, “Northwest passage has been
navigated in the past”, “Climate’s changed before”, “It warmed
before 1940 when CO, was low”, “Humans are too
insignificant to affect global climate”, “Soares finds lack of
correlation between CO, and temperature”, “Humans survived
past climate changes”, “It warmed just as fast in 1860-1880
and 1910-1940”

Most of the warming over the
last 50 years is due to the
increase in greenhouse gas
concentrations.

The climate is always changing
and what we are currently
observing is just natural
fluctuation.

“Most of the last 10 000 years were warmer”, “1934 — hottest
year on record”, “Arctic was warmer in 1940”

Modern climate change is
abrupt and driven by human
activity, setting it apart from
past climate change.

It’s been hotter in the past,
therefore humans are not the
cause of current global
warming.

“COy lags temperature”

More CO; causes more
warming and warming causes
more CO,, combining to create
a reinforcing feedback.

CO, lagged temperature in the
past, disproving the warming
effect of CO;.

“Human COj is a tiny % of CO; emissions”, “CO, is coming
from the ocean”, “Volcanoes emit more CO, than humans”,
“Warming causes CO; rise”

CO, emissions from fossil fuel
burning have upset the carbon
cycle which was in natural
balance.

Nature produces more carbon
dioxide than humans.
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Myth

Factual Statement

Misinformation Statement

“CO3 is not increasing”

CO; emissions from fossil fuel
burning have caused
atmospheric CO levels to
increase by over 40 %.

CO3, levels in the atmosphere
are not increasing appreciably.

“Polar bear numbers are increasing”

Global warming will harm
polar bears.

Global warming is no danger to
polar bears.

“Ocean acidification isn’t serious”, “Coral atolls grow as sea
levels rise”, “Corals are resilient to bleaching”, “Great Barrier
Reef is in good shape”

Global warming will harm
ocean ecosystems.

Global warming is no danger to
ocean ecosystems

“CO3, is plant food”

Plants need the right amount of
water to flourish — climate
change upsets that balance.

CO3, is plant food so CO,
emissions are good for plants.

“500 scientists refute the consensus”, “There is no consensus”,
“Deniers are part of the 97 %”, “The IPCC consensus is
phoney”, “Over 31 000 scientists signed the OISM Petition
Project”, “Naomi Oreskes’ study on consensus was flawed”,
“97 % consensus on human-caused global warming has been
disproven”, “Royal Society embraces skepticism”, “Less than
half of published scientists endorse global warming”

Most climate scientists agree
human activity is causing
global warming.

There is a lot of disagreement
among climate scientists about
whether human activity is
causing global warming.

“Earth hasn’t warmed as much as expected”, “Models are
unreliable”, “Climate is chaotic and cannot be predicted”,
“Scientists can’t even predict weather”

Climate models have been
successful at predicting global
warming over long time
periods.

Scientists’ computer models
are too unreliable to predict the
climate of the future.

“Ice age predicted in the 70s”

Most climate research in the
1970s predicted future global
warming.

Scientists were wrong about
ice age predictions in the 1970s
so can’t be trusted now.

“Al Gore got it wrong”

Al Gore is trustworthy in how
he treats climate research.

Al Gore is not trustworthy in
how he treats climate research.

9 ¢

“Hansen’s 1988 prediction was wrong”, “Hansen predicted the
West Side Highway would be underwater”

Climate scientists are
trustworthy in how they do
climate research.

Climate scientists are not
trustworthy in how they do
climate research.

“IPCC graph showing accelerating trends is misleading”,
“IPCC were wrong about Amazon rainforests”, “IPCC
human-caused global warming attribution confidence is
unfounded”, “IPCC were wrong about Himalayan glaciers”,
“IPCC disappeared the Medieval Warm Period”, “IPCC edited
out natural causes of climate change”, “Skeptics were kept out
of the IPCC?”, “IPCC overestimate temperature rise”, “IPCC
global warming projections were wrong”, “Ben Santer rewrote
the 1995 IPCC report”, “IPCC is alarmist”

The Intergovernmental Panel
on Climate Change (IPCC) is
trustworthy in how they treat
climate research.

The Intergovernmental Panel
on Climate Change (IPCC) is
not trustworthy in how they
treat climate research.

A2 Massive Open Online Course: Denial101x

In 2015, the Skeptical Science team in collaboration with
the University of Queensland produced a Massive Open On-
line Course (MOOC) titled DeniallOlx: Making Sense of
Climate Science Denial (Cook et al., 2017b; Winkler and
Cook, 2021), which ran from April 2015 to February 2024.

Geosci. Commun., 9, 145-160, 2026

Included the fact-myth-fallacy resource (published at https:
//sks.to/fmf, last access: 17 February 2026).

A3 Translations

In 2009, translation capabilities for rebuttals were added to
the website and since then, 1086 translations have been pub-
lished in 25 languages by volunteer translators. For some lan-

https://doi.org/10.5194/gc-9-145-2026


https://sks.to/fmf
https://sks.to/fmf

J. Cook et al.: Quantifying the impact of Skeptical Science rebuttals 157

guages there are less than 5 translations while others have up
to 213. Table A2 shows the top 15 languages by number of

published translations.

Table A2. Number of Translations into each Language.

Language Translations
German 213
Italian 136
Russian 108
Portuguese 99
Indonesian 60
Slovenian 60
Hebrew 58
Finnish 52
Polish 46
Czech 37
Spanish 35
Hungarian 27
Japanese 25
Dutch 23
Icelandic 17

A4 Conference presentations

Winkler and Cook (2020, 2021).

A5 Links to Skeptical Science Content and Resources

Table A3. Skeptical Science Content.

Content Title URL Last date accessed
Website https://skepticalscience.com 17 February 2026
Evolution from 2007 to 2017 https://skepticalscience.com/SkepticalScience- 10-Birthday.html 17 February 2026
Activities 2017 https://skepticalscience.com/2017-SkS-Review.html 17 February 2026
Activities 2018 https://skepticalscience.com/2018-SkS-Review.html 17 February 2026
Activities 2019 https://skepticalscience.com/2019-SkS-Review.html 17 February 2026
Activities 2020 https://skepticalscience.com/2020-SkS-Review.html 17 February 2026
Activities 2021 https://skepticalscience.com/2021-SkS-Review.html 17 February 2026
Activities 2022 https://skepticalscience.com/2022-SkS-Review.html 17 February 2026
Activities 2023 https://skepticalscience.com/2023-SkS-Review.html 17 February 2026
Activities 2024 https://skepticalscience.com/2024-SkS-Review.html 17 February 2026
List of arguments https://skepticalscience.com/argument.php 17 February 2026
Taxonomy of arguments https://skepticalscience.com/argument.php?f=taxonomy 17 February 2026
Argument fixed numbers https://skepticalscience.com/fixednum.php 17 February 2026
Announcing 3 rebuttal levels https://skepticalscience.com/Plain-English-climate-science-now-live- 17 February 2026
at-Skeptical-Science.html

Rebuttal updates project https://skepticalscience.com/rebuttal-update-project.html 17 February 2026
Collaboration with Sabin Center for https://skepticalscience.com/rebutting-33-false-claims-about-solar- 17 February 2026
Climate Change Law wind-ev-introduction.html

FLICC - techniques of science denial https://skepticalscience.com/history-FLICC-5-techniques-science- 17 February 2026

denial.html
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https://skepticalscience.com/Plain-English-climate-science-now-live-at-Skeptical-Science.html
https://skepticalscience.com/rebuttal-update-project.html
https://skepticalscience.com/rebutting-33-false-claims-about-solar-wind-ev-introduction.html
https://skepticalscience.com/rebutting-33-false-claims-about-solar-wind-ev-introduction.html
https://skepticalscience.com/history-FLICC-5-techniques-science-denial.html
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Table A4. Myths and Rebuttals.
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Content Title URL Last date accessed
It’s not happening https://skepticalscience.com/evidence-for-global-warming.htm 17 February 2026
It’s not us https://skepticalscience.com/its-not-us.htm 17 February 2026
It’s not bad https://skepticalscience.com/global-warming-positives-negatives.htm 17 February 2026
It’s too hard https://skepticalscience.com/global-warming-too-hard.htm 17 February 2026
CO, was higher in the past — basic https://skepticalscience.com/co2-higher-in-past-basic.htm 17 February 2026
CO; was higher in the past — https://skepticalscience.com/co2-higher-in-past-intermediate.htm 17 February 2026
intermediate

Water vapor is the most powerful https://skepticalscience.com/water-vapor- greenhouse-gas.htm 17 February 2026

greenhouse gas
It’s albedo

https://skepticalscience.com/earth-albedo-effect.htm

17 February 2026

CO,-effect is saturated https://skepticalscience.com/saturated-co2-effect.htm 17 February 2026
It’s cooling https://skepticalscience.com/global-cooling.htm 17 February 2026
There is no consensus https://skepticalscience.com/global-warming-scientific-consensus.htm 17 February 2026

A6 Reading time/speed distributions
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Figure A1. (a) Reading time distribution (seconds). (b) Reading speed distribution (words per minute).
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