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'HEXQNLQJ�WKH�¿UVW�P\WK�DERXW�GHEXQNLQJ

It’s self-evident that democratic societies should 
base their decisions on accurate information. On 
many issues, however, misinformation can become 
entrenched in parts of the community, particularly 
when vested interests are involved.1,2  Reducing 
WKH� LQÀXHQFH� RI� PLVLQIRUPDWLRQ� LV� D� GLI¿FXOW� DQG�
complex challenge.

A common misconception about myths is the 
QRWLRQ� WKDW� UHPRYLQJ� LWV� LQÀXHQFH� LV�DV�VLPSOH�DV�
packing more information into people’s heads. This 
approach assumes that public misperceptions are 
due to a lack of knowledge and that the solution 
is more information - in science 
communication, it’s known as  the 
³LQIRUPDWLRQ� GH¿FLW� PRGHO´�� %XW�
that model is wrong: people don’t 
process information as simply as a 
hard drive downloading data. 

Refuting misinformation involves 
dealing with complex cognitive 
processes. To successfully impart 
knowledge, communicators need 
to understand how people process 
information, how they modify 
their existing knowledge and how 
worldviews affect their ability to 
think rationally. It’s not just what 
people think that matters, but how they think.

First, let’s be clear about what we mean by the 
ODEHO� ³PLVLQIRUPDWLRQ´� �� ZH� XVH� LW� WR� UHIHU� WR� DQ\�
information that people have acquired that turns 
out to be incorrect, irrespective of why and how 
WKDW� LQIRUPDWLRQ� ZDV� DFTXLUHG� LQ� WKH� ¿UVW� SODFH��
We are concerned with the cognitive processes 
that govern how people process corrections to 
LQIRUPDWLRQ�WKH\�KDYH�DOUHDG\�DFTXLUHG���LI�\RX�¿QG�
out that something you believe is wrong, how do 
you update your knowledge and memory?

Once people receive misinformation, it’s 
TXLWH� GLI¿FXOW� WR� UHPRYH� LWV� LQÀXHQFH�� 7KLV� ZDV�
demonstrated in a 1994 experiment where people 
ZHUH�H[SRVHG� WR�PLVLQIRUPDWLRQ�DERXW�D�¿FWLWLRXV�
ZDUHKRXVH� ¿UH�� WKHQ�JLYHQ�D� FRUUHFWLRQ� FODULI\LQJ�
the parts of the story that were incorrect.3 Despite 
remembering and accepting the correction, people 
still showed a lingering effect, referring to the 
misinformation when answering questions about 
the story. 
,V�LW�SRVVLEOH�WR�FRPSOHWHO\�HOLPLQDWH�WKH�LQÀXHQFH�

of misinformation? The evidence indicates that no 
matter how vigorously and repeatedly 
we correct the misinformation, for 
example by repeating the correction 
RYHU� DQG� RYHU� DJDLQ�� WKH� LQÀXHQFH�
remains detectable.4 The old saying 
got it right - mud sticks.

There is also an added complication. 
1RW� RQO\� LV� PLVLQIRUPDWLRQ� GLI¿FXOW�
to remove, debunking a myth can 
actually strengthen it in people’s 
PLQGV�� 6HYHUDO� GLIIHUHQW� ³EDFN¿UH�
HIIHFWV´�KDYH�EHHQ�REVHUYHG��DULVLQJ�
from making myths more familiar,5,6 
from providing too many arguments,7 
or from providing evidence that 

threatens one’s worldview.8

The last thing you want to do when debunking 
misinformation is blunder in and make matters 
ZRUVH�� 6R� WKLV� KDQGERRN� KDV� D� VSHFL¿F� IRFXV�
- providing practical tips to effectively debunk 
PLVLQIRUPDWLRQ� DQG� DYRLG� WKH� YDULRXV� EDFN¿UH�
effects. To achieve this, an understanding of the 
relevant cognitive processes is necessary. We 
explain some of the interesting psychological 
UHVHDUFK�LQ�WKLV�DUHD�DQG�¿QLVK�ZLWK�DQ�H[DPSOH�RI�
an effective rebuttal of a common myth.

It’s not just 
what people 

think that 
matters, but 

how they 
think.

Debunking myths is problematic. Unless great care is taken, any effort to debunk 
misinformation can inadvertently reinforce the very myths one seeks to correct. To 
DYRLG�WKHVH�³EDFN¿UH�HIIHFWV´��DQ�HIIHFWLYH�GHEXQNLQJ�UHTXLUHV�WKUHH�PDMRU�HOHPHQWV��
First, the refutation must focus on core facts rather than the myth to avoid the 
misinformation becoming more familiar. Second, any mention of a myth should be 
preceded by explicit warnings to notify the reader that the upcoming information is 
false. Finally, the refutation should include an alternative explanation that accounts 
for important qualities in the original misinformation.
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To debunk a myth, you often have to mention it - 
otherwise, how will people know what you’re talking 
about? However, this makes people more familiar 
with the myth and hence more likely to accept it 
as true. Does this mean debunking a myth might 
actually reinforce it in people’s minds?
7R� WHVW� IRU� WKLV� EDFN¿UH� HIIHFW�� SHRSOH� ZHUH�

VKRZQ� D� À\HU� WKDW� GHEXQNHG� FRPPRQ� P\WKV�
DERXW� ÀX� YDFFLQHV�5 Afterwards, they were asked 
to separate the myths from the facts. When 
DVNHG� LPPHGLDWHO\�DIWHU� UHDGLQJ� WKH�À\HU��SHRSOH�
VXFFHVVIXOO\� LGHQWL¿HG� WKH�P\WKV��+RZHYHU��ZKHQ�
TXHULHG� ���PLQXWHV� DIWHU� UHDGLQJ� WKH� À\HU�� VRPH�
people actually scored worse after reading the 
À\HU��7KH�GHEXQNLQJ�UHLQIRUFHG�WKH�P\WKV�
+HQFH�WKH�EDFN¿UH�HIIHFW�LV�UHDO��7KH�GULYLQJ�IRUFH�

is the fact that familiarity increases the chances of 
accepting information as true. Immediately after 
UHDGLQJ� WKH� À\HU�� SHRSOH� UHPHPEHUHG� WKH�GHWDLOV�
WKDW�GHEXQNHG�WKH�P\WK�DQG�VXFFHVVIXOO\�LGHQWL¿HG�
the myths. As time passed, however,  the memory 
of the details faded and all people remembered 
ZDV�WKH�P\WK�ZLWKRXW�WKH�³WDJ´�WKDW�LGHQWL¿HG�LW�DV�
false. This effect is particularly strong in older adults 
because their memories are more vulnerable to 
forgetting of details.

7KH�)DPLOLDULW\�%DFN¿UH�(IIHFW

([DPSOH�RI�GHEXQNLQJ�D�FOLPDWH�P\WK

MYTH
FACT FACT FACT
FACT FACT FACT
FACT FACT FACT
FACT FACT FACT
FACT FACT FACT

MYTH

FACT
FACT FACT FACT
FACT MYTH FACT
FACT FACT FACT
FACT FACT FACT
FACT FACT FACT

FACT

Core fact emphasised in headline

Core facts reinforced in initial text

Myth

Explaining how the myth misleads 
(alternative explanation, see Page 5)

How does one avoid causing the Familiarity 
%DFN¿UH�(IIHFW"�,GHDOO\��DYRLG�PHQWLRQLQJ�WKH�P\WK�
altogether while correcting it. When seeking to 
counter misinformation, the best approach is to 
focus on the facts you wish to communicate. 

Not mentioning the myth is sometimes not a 
practical option. In this case, the emphasis of the 
debunking should be on the facts. The often-seen 
technique of headlining your debunking with the 
myth in big, bold 
letters is the last 
thing you want 
to do. Instead, 
c o m m u n i c a t e 
your core fact 
in the headline. 
Your debunking 
should begin 
with emphasis on 
the facts, not the 
myth. Your goal 
is to increase 
p e o p l e ’ s 
familiarity with 
the facts.

6XQ� DQG� FOLPDWH� DUH� JRLQJ� LQ� RSSRVLWH�
GLUHFWLRQV

Over the last few decades of global warming, the sun 
has shown a slight cooling trend. Sun and climate are 
going in opposite directions. This has led a number 
of scientists to independently conclude that the sun 
cannot be the cause of recent global warming.

One of the most common and persistent climate myths 
is that the sun is the cause of global warming. 

This myth cherry picks the data - showing past periods 
when sun and climate move together but ignoring the 
last few decades when the two diverge. 
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The Overkill 
%DFN¿UH� (IIHFW�
occurs because 
processing many 
arguments takes 
more effort than 
just considering a 
few. A simple myth 
is more cognitively 
attractive than an 
over-complicated 
correction.

The solution 
is to keep your 
content lean, mean 
and easy to read. Making your content easy to 
process means using every tool available. Use 
simple language, short sentences, subheadings 
and paragraphs. Avoid dramatic language and 
derogatory comments that alienate people. Stick to 
the facts. 

End on a strong and simple message that people 
will remember and tweet to their friends, such as 
“97 out of 100 climate scientists agree that humans 
DUH�FDXVLQJ�JOREDO�ZDUQLQJ´��RU�³6WXG\�VKRZV�WKDW�
005�YDFFLQHV�DUH�VDIH�´�8VH�JUDSKLFV�ZKHUHYHU�
possible to illustrate your points.

Scientists have long followed the principles of 
WKH�,QIRUPDWLRQ�'H¿FLW�0RGHO��ZKLFK�VXJJHVWV�WKDW��
people hold erroneous views because they don’t 
have all the information. But too much information 
FDQ�EDFN¿UH��$GKHUH�LQVWHDG�WR�WKH�.,66�SULQFLSOH��
.HHS�,W�6LPSOH��6WXSLG�

7KH�2YHUNLOO�%DFN¿UH�(IIHFW
One principle that science communicators often 

fail to follow is making their content easy to process. 
That means easy to read, easy to understand 
and succinct. Information that is easy to process 
is more likely to be accepted as true.7 Merely 
enhancing the colour contrast of a printed font 
so it is easier to read, for example, can increase 
people’s acceptance of the truth of a statement.9

Common wisdom is that the more counter-
arguments you provide, the more successful 
you’ll be in debunking a myth. It turns out that the 
opposite can be true. When it comes to refuting 
misinformation, less can be more. Generating three 
arguments, for example, can be more successful 
in reducing misperceptions than generating twelve 
arguments, which can end up reinforcing the initial 
misperception.7 

A simple 
myth is more 
cognitively 
attractive 

than an over-
complicated 
correction

MYTH

 

FACT FACT FACT
FACT FACT FACT
FACT FACT FACT
FACT FACT FACT

MYTH 

MYTH

 

FACT
FACT
FACT

FACT

Writing at a simple level runs the risk of 
VDFUL¿FLQJ� WKH� FRPSOH[LWLHV� DQG� QXDQFHV� RI�
the concepts you wish to communicate. At 
Skeptical Science, we gain the best of both 
worlds by publishing rebuttals at several 
levels. Basic versions are written using short, 

+DYLQJ�\RXU�FDNH�DQG�HDWLQJ�LW�WRR
SODLQ�(QJOLVK�WH[W�DQG�VLPSOL¿HG�JUDSKLFV��0RUH�
technical Intermediate and Advanced versions 
are also available with more technical language 
and detailed explanations. The icons used on 
ski runs are used as visual cues to denote the 
technical level of each rebuttal.

Select a level...

Over the last few decades of global warming, sun and climate have been going in opposite directions

%DVLF ,QWHUPHGLDWe $GYDQFHG
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7KH�:RUOGYLHZ�%DFN¿UH�(IIHFW
7KH�WKLUG�DQG�DUJXDEO\�PRVW�SRWHQW�EDFN¿UH�HIIHFW�

occurs with topics that tie in with people’s worldviews 
and sense of cultural identity.  Several cognitive 
processes can cause people to unconsciously 
process information in a biased way. For those who 
DUH�VWURQJO\�¿[HG�LQ�WKHLU�YLHZV��EHLQJ�FRQIURQWHG�
with counter-arguments can cause their views to 
be strengthened.

One cognitive process that contributes to this 
HIIHFW�LV�&RQ¿UPDWLRQ�%LDV��ZKHUH�SHRSOH�VHOHFWLYHO\�
seek out information that bolsters their view. In one 
experiment, people were offered information on hot-
button issues like gun control or 
DI¿UPDWLYH� DFWLRQ�� (DFK� SDUFHO�
of information was labelled by 
its source, clearly indicating 
whether the information would 
be pro or con (e.g., the National 
5LÀH� $VVRFLDWLRQ� YV�� &LWL]HQV�
Against Handguns). Although 
instructed to be even-handed, 
people opted for sources that 
matched their pre-existing 
views. The study found that even 
when people are presented 
with a balanced set of facts, 
they reinforce their pre-existing 
views by gravitating towards 
information they already agree 
with. The polarisation was 
greatest among those with 
strongly held views.10

What happens when you 
remove that element of choice and present 
someone with arguments that run counter to their 
worldview? In this case, the cognitive process 
WKDW�FRPHV�WR�WKH�IRUH�LV�'LVFRQ¿UPDWLRQ�%LDV��WKH�
ÀLSVLGH�RI�&RQ¿UPDWLRQ�%LDV��7KLV�LV�ZKHUH�SHRSOH�
VSHQG�VLJQL¿FDQWO\�PRUH�WLPH�DQG�WKRXJKW�DFWLYHO\�
arguing against opposing arguments.8

This was demonstrated when Republicans who 
believed Saddam Hussein was linked to the 9/11 
terrorist attacks were provided with evidence that 
there was no link between the two, including a 
direct quote from President George Bush.11 Only 
2% of participants changed their mind (although 
interestingly, 14% denied that they believed the 
OLQN� LQ� WKH� ¿UVW� SODFH���7KH� YDVW�PDMRULW\� FOXQJ� WR�
the link between Iraq and 9/11, employing a range 
of arguments to brush aside the evidence. The 
most common response was attitude bolstering - 

bringing supporting facts to mind while ignoring any 
contrary facts. The process of bringing to the fore 
supporting facts resulted in strengthening people’s 
erroneous belief.

If facts cannot dissuade a person from their pre-
existing beliefs - and can sometimes make things 
worse - how can we possibly reduce the effect of 
misinformation? There are two sources of hope. 
)LUVW�� WKH�:RUOGYLHZ�%DFN¿UH�(IIHFW� LV�VWURQJHVW�

DPRQJ� WKRVH� DOUHDG\� ¿[HG� LQ� WKHLU� YLHZV�� <RX�
therefore stand a greater chance of correcting 

misinformation among those 
QRW�DV�¿UPO\�GHFLGHG�DERXW�KRW�
button issues. This suggests that 
outreaches should be directed 
towards the undecided majority 
rather than the unswayable 
minority.

Second, messages can 
be presented in ways that 
reduce the usual psychological 
resistance. For example, 
when worldview-threatening 
messages are coupled with 
VR�FDOOHG� VHOI�DI¿UPDWLRQ��
people become more balanced 
in considering pro and con 
information.12,13

6HOI�DI¿UPDWLRQ� FDQ� EH�
achieved by asking people to 
write a few sentences about 
a time when they felt good 

about themselves because they acted on a value 
that was important to them. People then become 
more receptive to messages that otherwise might 
threaten their worldviews, compared to people who 
UHFHLYHG�QR�VHOI�DI¿UPDWLRQ��,QWHUHVWLQJO\��WKH�³VHOI�
DI¿UPDWLRQ�HIIHFW´�LV�VWURQJHVW�DPRQJ�WKRVH�ZKRVH�
ideology was central to their sense of self-worth. 

Another way in which information can be made 
PRUH� DFFHSWDEOH� LV� E\� ³IUDPLQJ´� LW� LQ� D� ZD\� WKDW�
is less threatening to a person’s worldview. For 
example, Republicans are far more likely to accept 
DQ�RWKHUZLVH�LGHQWLFDO�FKDUJH�DV�D�³FDUERQ�RIIVHW´�
WKDQ� DV� D� ³WD[´�� ZKHUHDV� WKH� ZRUGLQJ� KDV� OLWWOH�
effect on Democrats or Independents—because 
WKHLU�YDOXHV�DUH�QRW�FKDOOHQJHG�E\�WKH�ZRUG�³WD[´�14

6HOI�DI¿UPDWLRQ� DQG� IUDPLQJ� DUHQ¶W� DERXW�
PDQLSXODWLQJ�SHRSOH��7KH\�JLYH�WKH�IDFWV�D�¿JKWLQJ�
chance. 

For those 
who are 

VWURQJO\�¿[HG�
in their views, 
encountering 

counter-
arguments can 
cause them to 

strengthen their 
views.
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)LOOLQJ�WKH�JDS�ZLWK�DQ�DOWHUQDWLYH�H[SODQDWLRQ
Assuming you successfully negotiate the various 

EDFN¿UH� HIIHFWV�� ZKDW� LV� WKH� PRVW� HIIHFWLYH� ZD\�
to debunk a myth? The challenge is that once 
misinformation gets into a person’s mind, it’s very 
GLI¿FXOW� WR� UHPRYH�� 7KLV� LV� WKH� FDVH� HYHQ� ZKHQ�
people remember and accept a correction.

This was demonstrated in an experiment in which 
SHRSOH� UHDG� D� ¿FWLWLRXV� DFFRXQW� RI� D� ZDUHKRXVH�
¿UH�15,16,3 Mention was made of paint and gas cans 
along with explosions. Later 
LQ� WKH� VWRU\�� LW� ZDV� FODUL¿HG� WKDW�
paint and cans were not present 
DW� WKH� ¿UH�� (YHQ� ZKHQ� SHRSOH�
remembered and accepted this 
correction, they still cited the paint 
or cans when asked questions 
DERXW� WKH� ¿UH�� :KHQ� DVNHG��
“Why do you think there was so 
PXFK�VPRNH"´��SHRSOH� URXWLQHO\�
invoked the oil paint despite 
having just acknowledged it as 
not being present. 

When people hear 
misinformation, they build a 
mental model, with the myth 
providing an explanation. When 
the myth is debunked, a gap is 
left in their mental model. To 
deal with this dilemma, people 
prefer an incorrect model over 
an incomplete model. In the absence of a better 
explanation, they opt for the wrong explanation.17

,Q� WKH� ZDUHKRXVH� ¿UH� H[SHULPHQW�� ZKHQ� DQ�
DOWHUQDWLYH� H[SODQDWLRQ� LQYROYLQJ� OLJKWHU� ÀXLG� DQG�
accelerant was provided, people were less likely 
to cite the paint and gas cans when queried 
DERXW� WKH� ¿UH��7KH�PRVW� HIIHFWLYH�ZD\� WR� UHGXFH�
the effect of misinformation is to provide an 
alternative explanation for the events covered by 
the misinformation. 

This strategy is illustrated particularly clearly 
LQ� ¿FWLRQDO� PXUGHU� WULDOV��$FFXVLQJ� DQ� DOWHUQDWLYH�
suspect greatly reduced the number of guilty 
verdicts from participants who acted as jurors, 

compared to defences that merely explained why 
the defendant wasn’t guilty.18

For the alternative to be accepted, it must be 
plausible and explain all observed features of the 
event.19,15 When you debunk a myth, you create 
a gap in the person’s mind. To be effective, your 
GHEXQNLQJ�PXVW�¿OO�WKDW�JDS�
2QH� JDS� WKDW� PD\� UHTXLUH� ¿OOLQJ� LV� H[SODLQLQJ�

why the myth is wrong. This can be achieved 
by exposing the rhetorical 
techniques used to misinform. A 
handy reference of techniques 
common to many movements 
WKDW�GHQ\�D�VFLHQWL¿F�FRQVHQVXV�LV�
found in Denialism: what is it and 
how should scientists respond?20 
The techniques include cherry 
picking, conspiracy theories and 
fake experts.

Another alternative narrative 
might be to explain why the 
misinformer promoted the myth. 
Arousing suspicion of the source 
of misinformation has been 
shown to further reduce the 
LQÀXHQFH�RI�PLVLQIRUPDWLRQ�21,22

Another key element to 
effective rebuttal is using an 
explicit warning (“watch out, you 

PLJKW� EH� PLVOHG´�� EHIRUH� PHQWLRQLQJ� WKH� P\WK��
Experimentation with different rebuttal structures 
found the most effective combination included an 
alternative explanation and an explicit warning.17 

Graphics are also an important part of the 
GHEXQNHU¶V� WRROER[� DQG� DUH� VLJQL¿FDQWO\� PRUH�
effective than text in reducing misconceptions. 
:KHQ�SHRSOH� UHDG�D� UHIXWDWLRQ� WKDW� FRQÀLFWV�ZLWK�
WKHLU�EHOLHIV��WKH\�VHL]H�RQ�DPELJXLWLHV�WR�FRQVWUXFW�
an alternative interpretation. Graphics provide more 
clarity and less opportunity for misinterpretation. 
:KHQ� VHOI�LGHQWL¿HG� 5HSXEOLFDQV� ZHUH� VXUYH\HG�
DERXW� WKHLU� JOREDO�ZDUPLQJ�EHOLHIV�� D� VLJQL¿FDQWO\�
greater number accepted global warming when 
shown a graph of temperature trends compared to 
those who were given a written description.13 

Another survey found that when shown data 
points representing surface temperature, people 
correctly judged a warming trend irrespective 
of their views towards global warming.23 If your 
content can be expressed visually, always opt for a 
graphic in your debunking.

When you 
debunk a 
myth, you 

create a gap 
in the person’s 

mind. To be 
effective, your 

debunking 
PXVW�¿OO�WKDW�

gap.

FACT

MYTH

5HPRYLQJ
D�P\WK�OHDYHV
D�JDS

5HSODFH
ZLWK�DOWHUQDWLYe
QDUUDWLYe
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$QDWRP\�RI�DQ�HIIHFWLYH�GHEXQNLQJ
Bringing all the different threads together, an 

effective debunking requires:
�� &RUH�IDFWV—a refutation should emphasise the 

facts, not the myth. Present only key facts to 
DYRLG�DQ�2YHUNLOO�%DFN¿UH�(IIHFW�

�� ([SOLFLW� ZDUQLQJV—before any mention of a 
myth, text or visual cues should warn that the 
XSFRPLQJ�LQIRUPDWLRQ�LV�IDOVH�

�� $OWHUQDWLYH� H[SODQDWLRQ—any gaps left by 
WKH� GHEXQNLQJ� QHHG� WR� EH� ¿OOHG�� 7KLV�PD\� EH�

achieved by providing an alternative causal 
explanation for why the myth is wrong and, 
optionally, why the misinformers promoted the 
P\WK�LQ�WKH�¿UVW�SODFH�

�� *UDSKLFV – core facts should be displayed 
graphically if possible.

The following example debunks the myth that 
WKHUH� LV�QR�VFLHQWL¿F�FRQVHQVXV�DERXW�PDQ�PDGH�
global warming, because 31,000 scientists signed 
a petition stating there is no evidence that human 
activity can disrupt climate.

���RXW�RI�����FOLPDWH�H[SHUWV�DJUHH�KXPDQV�DUH�
FDXVLQJ�JOREDO�ZDUPLQJ�
6HYHUDO�LQGHSHQGHQW�VXUYH\V�¿QG�����RI�FOLPDWH�VFLHQWLVWV�ZKR�DUH�DFWLYHO\�
publishing peer-reviewed climate research agree that humans are causing 
global warming. 

On top of this overwhelming consensus, National Academies of Science from 
all over the world also endorse the consensus view of human caused global 
warming, as expressed by the Intergovernmental Panel on Climate Change 
(IPCC).

+RZHYHU��PRYHPHQWV�WKDW�GHQ\�D�VFLHQWL¿F�FRQVHQVXV�KDYH�DOZD\V�VRXJKW�
to cast doubt on the fact that a consensus exists. One technique is the use of 
fake experts, citing scientists who have little to no expertise in the particular 
¿HOG�RI�VFLHQFH�

For example, the OISM Petition Project claims 31,000 scientists disagree 
ZLWK�WKH�VFLHQWL¿F�FRQVHQVXV�RQ�JOREDO�ZDUPLQJ�

However, around 99.9% of the scientists listed in the Petition Project are not 
climate scientists. The petition is open to anyone with a Bachelor of Science 
or higher and includes medical doctors, mechanical engineers and computer 
scientists.

Core fact communicated 
in headline

Core fact reinforced 
in opening paragraph, 
ÀHVKHG�RXW�ZLWK�DGGLWLRQDO�
details.

Explicit warning 
cueing reader that 
misinformation is coming 
and indicating the nature 
of the misinformation.

The myth

The gap created by this 
debunking is how can 
there be a consensus 
if 31,000 scientists 
GLVVHQW"�7KLV�JDS�LV�¿OOHG�
by explaining that almost 
all the 31,000 scientists 
are not climate scientists.

Core fact reinforced with 
infographic
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