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ORI Using MOOCs to Debunk Climate Misinformation in a Global Classroom

elements John Cook, George Mason University Barbel Winkler, Skeptical Science
MYTH
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TIngerprints have been dencethathumans are caus- oy of auidence for

é 2 dZLIJ R MOO! 3s (Mazsive Open ( niine - urses)area Structure of an Effective Debunking

powe rful Way to educate a large, diverse audience. . N
The MOOC "Making Sense of Climate Science Denial” (A G = TR i R R AACS]
adopted the fact-myth-fallacy format.

kn OW m O re applies misconception-based learning and
psychological principles invideos FACT
. debunk\pg the most common myths Replace the mythwith a factual
about Th IS ahour_C“mMEChange'A_s wellas alternative. Ideally, your fact needs
= teaching fundamental climate o be more compelling and
science, the course explains the memorable thanthe myth.

Wi I | take yo u psychology of climate science denial
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are causing global warming.  change.”
0 Fake experts: 99.9% of the 31,000
signatories arenct climate
SCIeNiSts.
FACT MYTH FALLACIES

urplanet to “Global Cherry picking: looking at a single
Bl U et Since1996. 598" ‘temperaturerecord or ashert
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happening
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responding to misinformation. This

to Oth e r interdisciplinary online course has had over 35,000

enrolments from over 180 countries. A number of
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enrolled students were secondary and tertiary

S | i d eS With educators, who adopted the course content in their

own classes.
more detalls Video Lectures Expert Interviews Interactive Exercises

and Some Youtube videos (around 7 minutes long) explain  Interviews with leading scientists &  Online activities allow students to
the basics of climate science while debunking communicators complementvideo  interact directly with climate and
common myths about climate change. lectures with morein-depthdetails.  psychological data.
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CAUSE
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MOOCs(Massive Open Online Courses)are a powerful way to
educate a large, diverse audience The MOOCdaMaking Senseof
Climate ScienceDeniak appliesmisconceptiorbasedlearningand
psychologicalprinciples in videos debunking the most common
myths about climate change As well as teaching fundamental
climate science,the course explainsthe psychologyof climate
sciencedenialand the most effective techniquesfor respondingto
misinformation This interdisciplinaryonline course has had over
40,000 enrolments from over 180 countries since April 2015 A
number of enrolled students were secondary and tertiary
educatorswho adoptedthe coursecontentin their own classes
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About our MOOC

In public discussions, climate change is a highly controversial top
However, in the scientific community, there is little controversy
with 97% of climate scientists concluding humans are causing
global warming.

Why the gap between the public and scientists?

A What are the psychological and social drivers of the rejection o
the scientific consensus?

A How has climate denial influenced public perceptions and
attitudes towards climate change?

This course examines the science of climate science denial.
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What Studentslearn

We look at the most commonclimate mythsfrom & 3 £ 2varrhirig
stopped in 199& to a 3 f 2Avariihg is causedby the a dzyfce
G Of AinigadisSre nothingto worryl 6 2 .dzi €

Students learn both the science of climate change and the
techniquesusedto distort the science Finally,armed with all this
knowledge they learnthe psychologyof misinformationwhich will
equipthem to effectivelyrespondto it.

With every myth debunked, students learn the critical thinking
neededto identify the fallaciesassociatedvith the myth.
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Studentslearn:

A Howto recognisethe socialand psychologicatiriversof climate
sciencedenial

A Howto better understandclimate change the evidencethat it
IS happening,that humans are causingit and the potential
Impacts

A Howto identify the techniquesand fallaciesthat climate myths
employto distort climatescience

A Howto effectivelydebunkclimatemisinformation
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expertise without
possessing any
actual relevant
expertise.

Click for an
example
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Logical fallacies
are false
arguments leading
to an invalid
conclusion. There

area number of

different fallacies
commonly found
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arguments.

Click for an
example
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Cherry picking

involves focusing

Expectations
on select pieces o
data while ignoring
anything conflicting

with the desired
conclusion.
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Conspiracy
theoriesare
created when
science deniers
I 00dza S |
scientists of a
massive, global
conspiracy.

Click for an
example
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Studies into scientific agreement on human-caused global warming

FACT
Between 90 and 100 % of climate ]OO/
experts agree that we are mostly
responsible for current global
warming.

MYTH
More than 31,000 scientists
disagree with the consensus. 31,487 Signatures onthe
Global Warming Petition
Fake Project (0.44%)
EXpe rtS FA L LACY ‘I‘-‘ B Computers and Math (935)
The myth relies on fake experts argl s mcumier Yy
a magnified minority. Just about O.Smeesmetandiiagetsinaesh e —
% of signees are actively publishi (GIS5200) |
.. climate scientists while most of oo
Magnified : Senel S o
el them work in other areas.
Minority -
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We are causing global warming

FACT

Satellites measure the warming effect
from CO2. The increased greenhouse
effect is an observed reality. It was
predicted before it could be measured.

ance
ans-')Wave number (c

Swatt cm-' steradi.

.| Planck black body
radiation curves

e

MYTH
CQis a trace gas sb (mw@réning effect
IS minimal.

displaced upward 0.2 x 10-5 watt
cm-steradians -1for clarity

umber (cm-1)

ns-)Wave n

Radiance

(10-5 watt cm-' steradia

FALLACY
The fact that CO2 is a trace gas is
irrelevant to whether it can impact

Red climate. Trace amounts of substances can

Herring have a Strong effect. Skeptical Sciencenttps://skepticalscience.com/graphics.php?g307
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Past and future climate change

FACT
In the 1970sthe majority ofclimate
papers were predicting warming.

Survey of 68 Scientific Studies on "Global

Cooling" literature from 1965 to 1979
(Peterson 2008)

MYTH Predicted
In the 1970s, climate scientists wereg sl
predicting an ice age.

No-Stance
28%

FALLACY | —
Confuses mainstream media Warming 62%
reports with scientific papers
Wthh Overwhe|ming|y pointed M Warming Predicted  [No-Stance M Cooling Predicted

Misrepre-

sentation towards warming.
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Past and future climate change

FACT
Past climate change tells us climate is
sensitive to the warming effect of

CQ.
Humans have died ...so this death
MYTH S

Natural climate change in the past ;4\‘

implies current climate change is also Ea

natural. W ]

FALLACY x

Past climate changactually N Sy
P

Jumping to Sendsthe opposite message than
conclusions What the myth concludes.
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We are causing global warming

FACT
Ice cores tell us warming causes the

ocean to emit more COCombined

W|th greenhouse eﬁ:ect th|S |S a Carbon Dioxide vs Temperature: past 400,000 years
reinforcing feedback. = |

MYTH
CQ lagging temperature means
greenhouse effect is minimal.

400000 350000 300000 250000 200000 150000 100000
‘faars Before Prasent

FALLACY Vostok Antarctic ice core records for carbon dioxide concentration (Peti

. 2000) and temperature changB#rnola2003)
It's not one or the other but both.

CQ causes warming and warming

False .
Dichotomy CaUS€s CQo rise.
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Expectations

Past and future climate change

FACT

Models are based on
fundamental physical
principles.

MYTH
Models are unreliable.

FALLACY
No model iperfectbut they

are USGfUl tOOIS that can One of these panels shows observed weather (as estimated bipteran); the

reprod uce the past and provide other three weather simulated by three different climate models (HadGEM2,
CCSM4, and MIROGHYhich is which? Click to find out!
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We are causing global warming

FACT

The Sun has been getting colder for

last 30 years as the Earth has been — Tempefgf‘jf‘::eaj:fg‘:'arAC“"“"

warming. Sun and climate are movin Temperature yearly

In opposite directions. v 5
£ 2

MYTH g

The sun is causing global warming. j o &

FALLACY /\_/\/f\/\/\

Ignores human fingerprints and T Solerimadiance 11 year average

recent periodwheresun and 188w WM W0 T D@ %0 00

Year

Cherry  Climate move in opposite
picking directions.

SkepticalScience https://skepticalscience.com/graphics.php?g=5
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Conspiracy

Theory

<

NA paper came out in a journal
which | suspect was created
just so that they could publish
this paper because no proper
peer reviewed journal would
have published it.0

CHRISTOPHER MONCKT

B ERL has published more than 1,000 research

papers since 2006 -
B Skeptical Science exists since 2007 and our

consensus study (Cook et al.) was published

in May 2013.
: Back to
Main Index FLICC D




dSothey've said there's a consensus and of
course they fiddled the consensus as
well. A paper came out in a journal which
| suspect was created just so that they
could publish this paper because no
proper peerreviewed journal would ever
have published it. And the paper claimed
that 97% of nearly 1-thousand extracts
from scientific papers supported the
consensus that more than half the
warming of the last sort of 50 years was
caused by us. But in fact, a closer
analysis of the paper shows, it wasn't 97
percent it was naught point 3 percent of
the abstracts thatctually agreedvith
GKSANI O2y &Sy adza d¢
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Video lectures

60 Youtube videos explain the basics of climate science while
debunking common myths about climate change.

Course Syllabus
WEEK 1: Understanding The Climate Controversy

We introduce the course content, interact with each other and
complete an introductory survey. The week continues with an
exploration of scientific consensus, the drivers and psychology
climate science denial and an overview of the controversy
surrounding this topic.
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Course Syllabuscontinued
WEEK 2: Global Warming Is Happening

We look at the indicators of global warming and myths related fx
temperature and glaciers.

WEEK 3: We Are Causing Gobal Warming

Week three focuses on the ways in which humans cause climat
change and the myths associated with the greenhouse effect al
the rise in carbon dioxide.

D

e
nd
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Course Syllabuscontinued
WEEK 4: The Past Tells Us About The Future

We look at the history of climate change in order to model future
climate change. We also address myths related to models.

WEEK 5: We Are Feeling The Impacts Of Climate Change

Week five covers climate feedbacks and the impacts of climate
change on the environment, society and the weather.
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Course Syllabuscontinued
WEEK 4: The Past Tells Us About The Future

We look at the history of climate change in order to model future
climate change. We also address myths related to models.

WEEK 5: We Are Feeling The Impacts Of Climate Change

Week five covers climate feedbacks and the impacts of climate
change on the environment, society and the weather.
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Course Syllabuscontinued
WEEK 6 and 7: Responding to Denial

The final weeks of the course look more closely at the psycholo
of science denial and debunking techniqgues. We also complete
peer assessment that asks students to practice debunking

A0N 0S3IASE 2y NBIf YeilkKa GKI

Bottom line
¢ KA a )\éyQG edza i | Of AYIFUS ah

about climate change.

gy
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Expert Interviews

40 interviews with leading scientists and communicators
complement video lectures with more-gepth details.

All videos are available on Wakelet
https://sks.to/deniall01xexperts
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Expert Interwews

Expert Interviews- continued
WEEK 2 Global warming is happening

o«
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Expert Interwews

Expert Interviews- continued
WEEK 4 The past tells us about the future

= § Tim ndy f‘ Katrin
_tbom itman ’ Meissner
’ }II I

WEEK &g We are feellng the |mpacts of cllmate change
: T— ool oy

Charlle

Back to

Main Index .
Overview




Expert Interwews

Expert Interviews- continued
WEEK @ Responding to Denial

218k
::::t:or@]“

All expert interviews are available as a collection on Wakelet
https://sks.to/denial101xexperts
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Interactive Exercises

& | Interactive Exercises
Online activities allow students to interact directly with climate anc
psychological data.

@2 KSNE R2 &2dz FAUKE
Students are asked to fill out a shorg8estion survey and can
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Interactive Exercises

g | [nteractive Exercises
G2 Ké Aa OfAYI(S OKIy3aS ;
Students are asked to provide the first word which comes to mit
and a wordcloud is generated from their responses.
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