Introduction to science denial, misinformation,
the dangers it poses, and what to do about it
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My short presentation leverages material created by John Cook,
founder of Skeptical Science and cognitive scientist working at the
University of Melbourne.



How do people think about

topics like climate change?

Let me start with a short detour to look at how people think about
climate change.



WHAT WE'RE | _ OHNO ABEAR! _
BUILT FOR -

Unfortunately, we don’t do this very well. Over millions of years,
our brains have evolved to avoid life threatening dangers like
predators jumping out of bushes. We survived by quickly detecting
and avoiding immediate dangers.



| OHNO, A GRAPH!

WHAT WE

FACENOW

In contrast, global warming is a slow-motion disaster happening
on a global scale. Our brains aren’t built to respond to planetary
crises stretched out over decades and far removed in time and

space for many of us.



This provides fertile ground for a massive wave of mis- and
disinformation about climate change. Vested interests, political
polarization, the global nature of climate change, as well as
misinformation add up to a perfect psychological storm,
preventing people from accepting the reality of climate change.



Why is mis- and disinformation a

problem and can be dangerous?

Why is mis- and disinformation a problem and can even be
dangerous?



SPOCK, THAT’S
I'M THE REAL FAKE NEWS!
CAPTAIN I'M THE REAL
KIRK! KIRK!

Studies have identified a big problem, namely that misinformation
can cancel out facts when people are exposed to both and cannot
easily reconcile this contradicting information. This can lead to
them disengaging and believing neither.



The antidote to fake news...

...i1s a little bit of fake news.

The good news however is, that the antidote to fake news ....
... is a litte bit of fake news!

This is comparable to getting a flu shot with an inactive strain of a
virus.



HEY!
BEHOLD, YOU'RE HIDING ALL THE
CO, IS PLANT NEGATIVE IMPACTS IN

YOUR SLEEVE!

Recognising this problem provides the answer of how to respond
to misinformation. We need to help people discern the difference
between fact and fiction when faced with conflicting information.
We can do this by explaining the techniques used to distort the
facts. This is like exposing the sleight of hand behind a magician’s
trick. Once people see the technique behind a misleading
argument, the misinformation loses its influence.




INOCULATION THEORY
“A VACCINE FOR THE BRAIN”

This is called Inoculation theory
You warn people of the threat of the misinformation and you also

give them countarguments and explanations of why the
misinformation is wrong.
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The 5 techniques of science denial (FLICC)
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Science denial has five tell-tale techniques. They can be
summarized with the acronym FLICC.
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Fake
Experts

The 5 techniques of science denial (FLICC)
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Fake experts are people who convey the appearance of expertise
without possessing any actual relevant expertise.
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RELAX! |
| HAVE A BACHELOR
IN COMPUTER
SCIENCE!

crankyuncle.com

They can make an appearance individually when mentioned in

articles or as talk show guests with impressive sounding titles ...

13



Global Warming Petition Project

31,487 American scientists have signed this petition,
including 9,029 with PhDs

Petition

in Kyoto, Japan in December, 1997, and any other similar proposals. The proposed limits on
greenhouse gases would harm the environment, hinder the advance of science and
technology, and damage the health and welfare of mankind.

There is no convincing scientific evidence that human release of carbon dioxide, methane, or
other greenhouse gases is causing or will, in the foreseeable future, cause catastrophic heating
of the Earth's atmosphere and disruption of the Earth’'s climate. Moreover, there is substantial
scientific evidence that increases in atmospheric carbon dioxide produce many beneficial
effects upon the natural pland and animal environments of the Earth.

... or in bulk form as signatories to online petitions disputing the
consensus on human-caused global warming.
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The 5 techniques of science denial (FLICC)

Logical
Fallacies

\

\\!
W
W

)
\

=
=
=
=
/

W\
A
AW

MY

\

~ \\
\\\\)\\\\
\
A
\
\

\\\\\\\\\\\\\\\\\\\\
W
\)
A
\
\\\
}
\

RN
\
3
\\\
\
\

\
\
\

\
\
N
AW
W)
W)

Logical fallacies are false arguments leading
to an invalid conclusion.

)

Logical fallacies are false arguments leading to an invalid

conclusion. There are a number of different fallacies— strawman
and red herrings shown here are just two of commonly found
denier arguments.
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“l have blue eyes, so I'm an

expert in quantum physics.”

Some are obvious and easy to spot ...
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One of the c ...Is climate

reasons why has always
the climate is been

changing... changing.
(&

This person E‘ ..because
died of | Ei people have
natural PN always died of

causes... natural causes.
[oMom

... While others need a bit more unpacking:

The argument that the reason why climate is changing now, is
because climate has always changed throughout the earth's past
commits the single cause fallacy. This is assuming that whatever
caused something in the past, must also be the cause now.

It’s exactly the same logic as arguing in front of a body that was

obviously murdered, that people have died of natural causes in
the past so this person must have died of natural causes as well.
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Logical Impossible
Fallacies t Expectations

The 5 techniques of science denial (FLICC)
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Impossible expectations demand unrealistic

standards of proof before acting on the
science.

\

Impossible expectations demand unrealistic standards of proof
before acting on the science.
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YOWLL HIT
THE GROUND IN 12
TO 15 SECONDS.
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GET BACK TO
ME WHEN YOU HAVE
MORE CERTAINTY!

The problem with this - or why this is so challenging - is because
science by nature is not definitive. It doesn't give exact values. It
gives estimated ranges of values. This confusion about science is
exploited by climate science deniers.
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The 5 techniques of science denial (FLICC)

Logical Nl Impossible
Fallacies t Expectations

%

G2
—=
=
- =
/’/
===
===
===
=ZZz=
===
==z
= =
Z=Z=Z
/ /
A
<

=Z=
Z==Z
= -
/ -
T
T~ =
\ = = —

\ ===

\ //_—’

~E i — L . . ) )
Cherry 5 Cherry picking involves focusing on select
; ‘ T e
J e T
Pickin AL,
= e
g >
— =
BY ////// —

\
!

pieces of data while ignoring anything
conflicting with the desired conclusion.

Cherry picking involves focusing on select pieces of data while
ignoring anything conflicting with the desired conclusion.
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WHAT DO
YOU MEAN WE'RE
SINKING? I'M MOVING
UPWARDS!

It's like being on the bow of a ship that’s sinking and arguing "well
I’m moving upwards so there's no problem!"

What this is doing, is ignoring what the bigger picture is and the
way you can tell if someone is cherry picking, is if the conclusion
that they come to from just a small part of the data, is different to
the conclusion that you come to when you look at all the data,

then that's cherry-picking.
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"No warming" for 9 years

Global mean monthly data from Berkeley Earth
Temperature anomalies relative to the 1850-1900 mean

1970 1980 1990 2000 2010 2020
Year

You might have seen mentions of “The Escalator” recently which is
an illustration for the cherry picking going into the claim that it
hasn’t warmed for “x” number of years. We see that temperature
goes up and down from year to year, mostly due to ocean cycles.
That means that even during a period of long-term warming, you

can cherry pick short periods when it looks like global temperature
is not rising.
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The 5 techniques of science denial (FLICC)

Logical Nl Impossible
Fallacies t Expectations

GLOBAL CLIMATE CONSPIRACY
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Conspiracy theories are created when science deniers accuse
the world’s scientists of a massive, global conspiracy.

Conspiracy theories are created when science deniers accuse the
world’s scientists of a massive, global conspiracy.
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Donald J. Trump &
@realDonaldTrump

The concept of global warming was created by and for the
Chinese in order to make U.S. manufacturing non-

competitive.

2:15 PM - Nov 6, 2012 - Twitter Web Client

96.7K Retweets  64.7K Likes

We tend to think of conspiracy theories as kind of
amusing and a little bit ridiculous.
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But there are actually really damaging conspiracy theories. And
January 6 2021 has really underscored just how extreme,
marginal, conspiracy theories can burst into the mainstream and
then have devastating impacts on society. And even when you
forget the violent aspects, just at a much more subtle level,
conspiracy theories erode public trust in scientific and
governmental institutions. And that is dangerous when it comes to
climate change as well as when it comes to COVID.
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These 5 main techniques are however just the tip of the proverbial
iceberg!

Many fallacies can be broken down further and the current
taxonomy includes 36 of them all told!

Which obviously is quite a lot to take in and memorize!.
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A big Challenge for Inoculation

Critial Thinking is hard and requires a lot of
effort to not just memorize the techniques of
science denial but to also be able to quickly
recognize them “in the wild”.

It‘s also a big challenge for inoculation.

Especially if you want people to recognize them quickly when
confronted with them ,,in the wild“!
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Cranky Uncle to the rescue!

This is where the Cranky Uncle game can help.
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Understand cranky
uncles by becoming
acranky uncle

9:41
Home

cranky Uncle

What's the best way
to understand the
science denial
arguments from
your cranky uncle?
From a Cranky Uncle,

of course! \vl
§ . &
[ O]

# Download on the

@& App Store

htfps://sks.to/cranky_iphone

B, GETITON
P> Google Play

https://sks.to/crankyandroid

Learn techniques
of science denial

9:41
Denial

® O

Fake Logical
Experts Fallacies

o0

Impossible Cherry
Expectations Picking

3/

Conspiracy
Theories

John Cook has been developing a smartphone game, that builds
public resilience against misinformation by explaining these
techniques of science denial.
The way the game works, is that a cranky uncle basically mentors
you into how to become a science denying cranky uncle by
explaining all the different techniques that he uses to reject

science.

You'll first learn the five main techniques of science denial which —
as we've already seen - are: fake experts, logical fallacies,
impossible expectations, cherry picking and conspiracy theories.
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Cranky Uncle - a multi-lingual critical thinking game
to build resilience against climate misinformation

Game is available for iPhone, Android and Browser
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sks.to/crankyiphone sks.to/crankyandroid sks.to/crankybrowser

The game is available for iOS, Android and browsers and can
currently be played in 12 languages with more in the works.
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Thanks to John Cook

for his slides as well as the Cranky Uncle
cartoons used in this presentation!

More information is available at
https://crankyuncle.com

Credit where credit is due!
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Thank youl!

Barbel Winkler

Email - baerbelw@skepticalscience.com

Web - https://skepticalscience.com
More about me - https://sks.to/BaerbelW

\
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Resources & References
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References for many of the rebuttals mentioned in the presentation can be found via the
reference list for our MOOC Denial101x: http://sks.to/denial101xrefs
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Additional Materials

Is there a way to tell genuine scepticism — which is the cornerstone of scientific
inquiry — from denial?
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https://skepticalscience.com
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e Explaining climate change science & rebutting global warming

m misinformation
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MOST USED .
Climate Myths =
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Newcomers, | H'g‘?’!:’f Py The Big
EE I i ate Science Picture

Skeptical Science New Research for Week #13 2024

Australian
museum

For detailed information about Skeptical Science please check the display presented at EGU2020
https://sks.to/egu2020-display

Skeptical Science (SkS) is a website and registered non-profit
science education organization with international reach founded
by John Cook in 2007. Our main purpose is to debunk
misconceptions and misinformation about human-caused climate
change and we have a database that currently has more than 200
rebuttals based on peer-reviewed literature.

We employ what science tells us about how people listen and
think to deliver more effective communications, which is better
than guessing. We encourage all science communicators to do
this. What follows are a few examples of how we apply this.

For detailed information about Skeptical Science please check the
display presented at EGU2020 https://sks.to/egu2020-display
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https://sks.to/at-a-glance

0ld Rebuttals

For detailed information about our rebuttal updates please check the display presented at EGU2023
https://sks.to/egu23-abstract-1

Since February 2023 we have been updating our rebuttals to
common climate myths. They now feature an easy to understand
“At a Glance” section in the basic level explanation followed by
more details. Thus far, more than 60 of our more than 200
rebuttals have been updated and more are in the pipeline in our
“rebuttals update factory”.

For detailed information about our rebuttal updates please check
the display presented at EGU2023 https://sks.to/egu23-abstract-1
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https://sks.to/hotmess

,Climate — the Movie: a hot mess with (c)old
myths!“ — 25 of them to be exact!

Climate - the Movie: a hot mess of (c)old myths!

Skeptical Science Myth Rebuttals Online
http://sks.to/keyword Use *http://sks.to/" plus
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We sometimes manage to produce some “rapid debunking” like
was the case in March 2024 when Martin Durkin’s sorry excuse of
a movie was launched on Youtube and elsewhere. John Mason
from our team sat down to watch it and took notes while doing
so. He identified 25 old myths catalogued and debunked in our
database, so within a day we cobbled together a blog post and
published it on Saturday, March 23. It also contained the Myth
Rebuttal Chart — a bingo card if you like — highlighting the myths
identified. Thanks to being shared far and wide — including by
Katharine Hayhoe — the blog post has been viewed more than 30K
times, an order of magnitude more than our articles usually do.
We just wish that we had the resources to do this more often than
is possible right now!

You can read the blog post at https://sks.to/hotmess




The Debunking Handbook 2020

https://sks.to/debunk2020
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©

We also provide downloadable materials like various handbooks.
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 societes, why it is often sticky and therefore hard to dislodge,
why pre-bunking can be more effective than debunking and how
to go about the latter best. Most importantly, it point outs to not
refrain from attempting to debunk or correct misinformation out
of fear that doing so will backfire or increase beliefs in false
information.

Download the handbook at https://sks.to/debunk2020
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The Conspiracy Theory Handbook

https://sks.to/conspiracy

Conspiracy theories attempt to explain events as the secretive
plots of powerful people. While conspiracy theories are not
typically supported by evidence, this doesn’t stop them from
blossoming. Conspiracy theories damage society in a number of
ways. To help minimise these harmful effects, The Conspiracy
Theory Handbook written by Stephan Lewandowsky and John
Cook explains why conspiracy theories are so popular, how to
identify the traits of conspiratorial thinking, and what are effective
response strategies.

Download the handbook from https://sks.to/conspiracy
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FLICC — the techniques of science denial
https://sks.to/flicc-sks

FLICC is a framework originally proposed by Mark Hoofnagle in
2007 who listed the five techniques of science denial: fake
experts, logical fallacies, impossible expectations, cherry picking
and conspiracy theories. These five main techniques are however
just the tip of the iceberg and John Cook has gradually been
building up a landscape of different techniques used to mislead.

More information: https://sks.to/flicc-sks
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The FLICC Poster

https://sks.to/flicc-poster
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Many of these techniques are depicted in the FLICC Poster, which
is the result of a successful collaboration between Skeptical

Science and our German language partner website klimfakten.de.

The poster’s first version was in German but the idea to also
create an English version soon came up. Several other language
versions have been created since then.

Download the poster from https://sks.to/FLICC-poster
Collaboration https://sks.to/FLICC-poster-collab.
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https://sks.to/crankyguide

Teg(et:hers' Guide
Cranky Uncle

| PREFER
OLD SCHOOL'!

Ny

JOHN COOK

The Teachers’ Guide to Cranky Uncle explains the science behind
the game and contains resources for various class activities. It has
been translated in several languages already.

Download available at https://sks.to/crankyguide
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3 ELEMENTS TO AN EFFECTIVE DEBUNKING

FACT

THE
Replace the myth with a factual alternative GOLDEN
that meets all the causal requirements left by
the myth. Ideally, the fact is more compelling RULE OF
and memorable than the myth. DEBUNKING

An effective debunking comes with three elements:

Start with the FACT and follow the golden rule of debunking by fighting sticky
myths with stickier facts.
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3 ELEMENTS TO AN EFFECTIVE DEBUNKING

FACT

THE
Replace the myth with a factual alternative GOLDEN
that meets all the causal requirements left by y
the myth. Ideally, the fact is more compelling RULE OF
and memorable than the myth. DEBUNKING

MYTH/MISCONCEPTION

Mentioning the myth risks a familiarity backfire * Emphasise the fact rather than the myth
effect. Here are three techniques to reduce * Warn people before mentioning the myth
the risk of a backfire effect: * Explain the myth's fallacy

Before mentioning the misconception, preceed it
with a warning to put people on guard.
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3 ELEMENTS TO AN EFFECTIVE DEBUNKING

FACT

Replace the myth with a factual alternative
that meets all the causal requirements left by
the myth. Ideally, the fact is more compelling
and memorable than the myth.

MYTH/MISCONCEPTION

Mentioning the myth risks a familiarity backfire
effect. Here are three techniques to reduce
the risk of a backfire effect:

FALLACY F

Explain the technique used by
the myth to distort the fact. This
enables people to reconcile

the fact with the myth.

o x
. B

*$%o

RULE OF
DEBUNKING

* Emphasise the fact rather than the myth
* Warn people before mentioning the myth
* Explain the myth's fallacy

Logical Impossible Cherry Conspiracy
Fallacies Expectations Picking Theories

Finally, explain the fallacy employed by the myth
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Practise spotting
denial techniques
in cartoon quizzes

Build up
cranky points

9:41 -l 9:41 9:41
< Conspiracy theories Quiz @ Progress

How can models predict climate
100 years out when they can't
get the forecast right next /

week?

If you make people distrustful
of scientists, they'll ignore all
that pesky data.
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ﬁ @ 90 Cranky Points
Impossible Cherry
Expectations 0 Picking e Level: Sullen
Logical Fake
Fallacies o Experts o

Cranky Uncle mentors you on how to deny science by
using these FLICC techniques.

You then practice spotting these techniques with the help
of cartoon quizzes and other forms of quiz questions.

As you move along you build up Cranky points.
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Level up ::mdd Unlock new ::ﬁn_itli:ns :f.
see your moo denial techniques each denial technique
get crankier! at your fingertips
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Ad Ambiguity ChetryFicking

Hominem Cherry picking involves

carefully selecting data
Congrats on reaching level 2! that appear to confirm one
® position while ignoring
Cranky Uncle's mood is now other data that contradicts
Displeased.

that position.
False

analo "
.
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Red herring False choice
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And the more cranky points you get, the more you are able
to level up and see your mood get ever crankier.

Once you've mastered the intial five FLICC techniques
more denial techniques will get unlocked.

And for each of the techniques, definitions are available
right at your fingertips.
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The Teacher’s Guide explains
the game’s scientific background
and includes suggestions for
how to include the game in
class.

the

Teacthers' Guide
Cranky Uncle

| PREFER
OLD SCHOOL.! %
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JOHN COOK

A Teachers’ Guide explains the game’s scientific
background and contains suggestions of how the game can

be included in class.

Teachers from across the globe have already shown
interest in using the game in almost any subject as well as

different age groups.
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List of and links to Resources
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Skeptical Science MOOC Denial101x History of FLICC FLICC Poster
https://sks.to https://sks.to/Denial101x https://sks.to/FLICC https://sks.to/FLICC-poster

The Conspiracy Theory  The Debunking Handbook 2020 Cranky Uncle
Handbook https://sks.to/debunk2020 Game and Book
https://sks.to/conspiracy https://crankyuncle.com

There is a lot more supporting material for FLICC as | can get into within 7
minutes, so here is a slide with QR-codes and links to several of them.



