


Climate	  Misconcep/ons,	  Skep/cs	  
and	  Deniers	  



Some	  Defini/ons	  
  misconcep/on	  	  

•  a	  mistaken	  idea	  or	  view	  resul/ng	  from	  a	  
misunderstanding	  of	  something	  

  skep/c	  (in	  the	  case	  of	  science)	  
•  someone	  who	  considers	  the	  full	  body	  of	  evidence	  
before	  coming	  to	  a	  conclusion;	  	  science	  by	  nature	  is	  
very	  skep/cal	  

  Climate	  contrarian,	  denier,	  naysayer,	  the	  “an/s”	  
	  
	  
	  



 
What challenges do you face 

when discussing climate 
change?  



  Complexity of climate 
systems 

  Politicized & 
controversial framing of 
ENV issues 
•  Uncertainty about the 

predictions /future 
outcomes 

•  Supposed lack of 
scientific consensus 

Some Common Themes 



NCSE	  and	  CC	  Denial	  
  	  Pillar	  1:	  Climate	  change	  is	  bad	  
science.	  

  	  Pillar	  2:	  Acceptance	  of	  climate	  
change	  is	  driven	  by	  radical	  
ideological	  mo/va/ons	  and	  
leads	  to	  undesirable	  social	  
consequences.	  

  	  Pillar	  3:	  It	  is	  only	  fair	  to	  
acknowledge	  a	  scien/fic	  
controversy	  over	  climate	  
change.	  

  Climate	  change	  is	  good	  
science.	  

  Acceptance	  of	  climate	  change	  
isn’t	  about	  ideology.	  

  It’s	  unfair	  to	  disregard	  the	  
scien/fic	  consensus	  on	  climate	  
change.	  



  State Legislation Movement 

  What is your school’s controversy 
policy? 

What about your State? 





Who	  is	  your	  audience?	  
What	  do	  they	  know?	  	  
Where	  did	  they	  get	  their	  informa/on?	  
Who	  do	  they	  trust?	  
What	  is	  important	  to	  them?	  
What	  do	  you	  say?	  
How	  do	  you	  say	  it?	  

Some	  things	  to	  know...	  



Who	  is	  your	  audience?	  	  

http://environment.yale.edu/climate/ 



Museum	  and	  Zoo	  Visitors	  



  Students engage in active interpretation of facts, not solely 
reliant on scientists . . . They are constructing mental models 
about what they know, value, and feel. 

  So for example, you might actually have three classroom 
conversations: 
•  Dismissive- How do we know it is happening? Why can we trust 

you? (more scientific evidence seems to encourage this more) 
•  Uncertain- Is it happening, maybe? What harm will it cause? 
•  Alarmed- What can the world do to reduce global warming?  Is 

there still time? 

How does this  
relate to my classroom? 



What	  do	  they	  know?	  
  54%	  of	  teens	  say	  that	  global	  warming	  is	  happening,	  
compared	  to	  63%	  of	  adults;	   	  	  

  35%	  of	  teens	  understand	  that	  most	  scien/sts	  think	  global	  
warming	  is	  happening,	  compared	  to	  39%	  of	  adults;	  	  

  75%	  of	  teens	  understand	  that	  coal	  is	  a	  fossil	  fuel,	  compared	  
to	  80%	  of	  adults;	   	  	  

  46%	  of	  teens	  understand	  that	  emissions	  from	  cars	  and	  
trucks	  substan/ally	  contribute	  to	  global	  warming,	  
compared	  to	  49%	  of	  adults	  	  



Where	  did	  they	  get	  their	  
informa/on?	  





Who	  do	  they	  trust?	  





What	  is	  important	  to	  them?	  



Extreme	  Weather	  

  Over	  the	  past	  several	  
years,	  Americans	  say	  the	  
weather	  in	  the	  U.S.	  has	  
been	  ge]ng	  worse	  –	  
rather	  than	  be_er	  –	  by	  a	  
margin	  of	  over	  2	  to	  1	  
(52%	  vs.	  22%);	  

Did Global Warming Set Stage for Duluth Flooding?
Published: June 22nd, 2012

    

By Andrew Freedman

As the people of Duluth, Minn. — a community of about 86,000 tucked away at the southwest corner of Lake
Superior — try to recover from the record flooding of the past week, it’s reasonable for them to ask whether
global warming may have played a role in the floodwaters that so heavily damaged their city.

Given the unusual nature of the rainfall, and the prevalence of extreme weather in Minnesota and other
states so far this year and during recent decades, the answer, according to the scientific evidence, is “maybe.”
(That the jury is still out is reason enough for concern.).

A car that was partially swallowed by floodwaters in Duluth, Minn. this week.
Credit: National Weather Service.

Here are some of the facts regarding the unprecedented and devastating flooding event that took place this
week in Duluth. A cold front sparked slow-moving thunderstorms that repeatedly moved over the Duluth
area between June 17-19, dumping between 8 and 10 inches of rain in a 24-to 36-hour period on Duluth and
neighboring communities in Minnesota and Wisconsin.

An all-time record 24-hour rainfall was set in Duluth, with 7.24 inches of rain falling during that period. The
rainfall came during an already wet month in Minnesota, as the state rapidly lurched from drought
conditions during the spring to suddenly having a precipitation surplus.

The rainfall washed out numerous roads in the Duluth metro area and nearby counties, and a state of
emergency was declared in the city. The heavy rains caused rapid increases in the levels of local rivers and
creeks. The St. Louis River at Scanlon, Minn., crested at an all-time record high of 16.62 feet on June 21, up
from 5.5 feet just two days prior.

In other words, this was not your ordinary heavy downpour, and the flooding the rains caused were not your
typical floods, either. It’s likely that the flooding will go down as among the most destructive in Duluth’s
history.

The U.S. Climate Extremes Index, showing an increase in 1-day precipitation
extremes in recent years across the Lower-48 states. Click on the image for a
larger version. Credit: NCDC.
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Energy	  and	  the	  Economy	  
  	  In	  the	  past	  year,	  more	  than	  half	  of	  Americans	  (56	  
percent)	  say	  they	  have	  a_empted	  to	  reduce	  their	  
family’s	  energy	  consump/on.	  

  	  	  	  	  Over	  the	  next	  12	  months,	  52	  percent	  of	  
Americans	  intend	  to	  reward	  or	  punish	  companies	  
for	  their	  global	  warming-‐related	  behaviors	  by	  
either	  buying	  or	  boyco]ng	  their	  products.	  

	  



Health	  
  High	  levels	  of	  air	  pollu/on	  
(ozone,	  nitrogen	  oxides,	  
acidic	  aerosols,	  and	  fine	  
par/cles)	  in	  the	  air	  are	  also	  
associated	  with	  making	  
asthma	  symptoms	  worse.	  	  
These	  pollutants	  come	  from	  
smoke,	  dust,	  and	  emissions	  
from	  cars,	  factories,	  and	  
power	  plants.	  	  

Visit http://yosemite.epa.gov/ochp/ochpweb.nsf/content/homepage.htm or call (202) 564-2188.

Demographics

Children’s Environmental Health Disparities: 
Black and African American Children and Asthma 

This fact sheet focuses on relationship between environment and asthma among Black and African American 
children. This fact sheet also provides important actions that can be taken to protect all children. 

Pollution in the environment may 
harm children more than adults. This 
is because children’s bodies are still 
growing. Also, they eat more, drink 
more, and breathe more in propor-
tion to their body size than adults. 
And children’s normal behavior can 
expose them more to pollution.  This 
means that exposure to a given 
amount of pollution results in a larger 
quantity of the pollutant in children’s 
bodies compared to adults. 

Children of racial and ethnic 
minorities and poor children may be 
exposed to more pollution.93 Thus, 
they may face the biggest health 
risks from pollution. This fact sheet 
describes Black and African Ameri-
can children’s environmental health 
risks related to asthma. It also tells 
you how you can take actions to 
protect all children. 

The burdens of asthma fall more 
heavily on Black children. In 2001-
2005, Black children, regardless of 
family income, reported higher rates 
of asthma. Thirteen percent of Black 
children had asthma. This compares 
to 8% of White, 8% of Hispanic, and 
12% of American Indians and Alas-
kan Natives children. (See Figure 1.)14 

Since 1980, the difference in asthma 
rates between Black and White 

children has become larger.15 Black 
children are twice as likely to be 
hospitalized for asthma and are four 
times as likely to die from asthma as 
White children.16,17 

What is Asthma? 
Asthma is caused by the narrow-

ing or blocking of the lung airways. 
People with asthma often have trou-
ble breathing. They may experience 
wheezing and shortness of breath. 
They may feel pain or tightness in 
the chest and cough at night or early 
morning.13 However, children can 
have symptoms at anytime.84 

Asthma is a leading chronic dis-
ease affecting children. About 6.5 
million children in the United States 
have asthma.103 It is a major reason 
for children going to the hospital or 
being absent from school. 

Asthma rates have increased 
worldwide.85 The US rate increased 
75% from 1980 to 1994. The larg-
est increase was among children up 
to 4 years old (160%). Rates among 
children 5 to 14 years old increased 
by 74%.86 

Increases in asthma rates among 
poor minorities have been even 

larger than the averages. They have 
also had larger increases in deaths 
from asthma.87 

Asthma is a complex disease with 
a number of causes. Some children 
may inherit a tendency to develop 
asthma. Racial and ethnic differences 
in the burden of asthma may be 
related to social and economic status, 
access to health care, and exposure 
to environmental triggers.13 

Asthma Triggers 

Asthma cannot be cured. How-
ever, people with asthma can man-
age the disease by avoiding triggers, 
both indoors and outdoors and using 
medications.18 Triggers are objects 
or pollutants that cause asthma 
symptoms (e.g. shortness of breath, 
cough, wheezing and chest tightness 
in someone who already has devel-
oped asthma) or make them worse.18 

■ Indoor Triggers: Secondhand 
smoke, dust mites, cockroach-
es, pets with fur or feath-
ers, household pests, mold, 
household sprays, and nitrogen 
dioxide (from gas appliances) 
can make asthma worse and/or 
provoke asthma attacks.19, 20, 88 

Visit http://yosemite.epa.gov/ochp/ochpweb.nsf/content/homepage.htm or call (202) 564-2188. 

Asthma 



Religion	  
	  "A	  very	  solid	  scien/fic	  consensus	  indicates	  that	  we	  are	  
presently	  witnessing	  a	  disturbing	  warming	  of	  the	  
clima/c	  system.	  ...	  A	  number	  of	  scien/fic	  studies	  
indicate	  that	  most	  global	  warming	  in	  recent	  decades	  is	  
due	  to	  the	  great	  concentra/on	  of	  greenhouse	  gases	  
(carbon	  dioxide,	  methane,	  nitrogen	  oxides	  and	  others)	  
released	  mainly	  as	  a	  result	  of	  human	  ac/vity.”	  

Pope	  Francis	  





What	  do	  you	  say?	  
1.  The	  Climate	  system	  is	  warming.	  
2.  The	  primary	  cause	  of	  this	  warming	  is	  human	  

ac/vi/es,	  especially	  the	  emissions	  of	  heat	  trapping	  
gases	  such	  as	  carbon	  dioxide.	  

3.  We	  know	  this	  because	  of	  mul/ple	  independent	  lines	  
of	  evidence	  and	  over	  97%	  of	  climate	  scien/sts	  agree.	  

4.  The	  result	  of	  the	  climate	  system	  warming	  is	  already	  
being	  seen	  around	  the	  world	  today	  

5.  Would	  you	  like	  to	  learn	  more?	  
	  



How	  do	  you	  say	  it?	  



Identify Student 
Misconceptions about climate change 



Iden/fying	  Misconcep/ons	  
“Misconcep/ons	  can	  be	  useful	  if	  we	  use	  them	  to	  
build	  a	  bridge	  between	  where	  students	  are	  in	  
their	  thinking	  and	  where	  we	  eventually	  want	  
them	  to	  be.”	  

•  Page	  Keeley,	  Uncovering	  Student	  Ideas	  in	  Science	  



  Formative Assessment 

  Concept Maps 

  Asking probing questions 
 

 

Spotting Student 
Misconceptions 



Seven students argued about what they thought were 
major human causes of climate change.  This is what they 
thought were causes that could be attributed to humans: 
 

•  Maria: acid rain 
•  Natalie: burning coal 
•  Tessa: the fuel we use in our cars 
•  Blaine: used leaded gasoline instead of unleaded 
•  Anita: toxic chemicals in air pollution 
•  Raul: the thinnings of the Earth’s ozone layer 
•  Van: water pollutions 

“Uncovering	  Students	  Ideas	  in	  
Science”	  (Keeley	  et	  al	  2009) 

 



  “What science concepts do your 
students need to understand before 
learning about the greenhouse effect?  
  What grade level(s) is climate change 
appropriate for? 

 

Planning with Learning 
Progressions 



Address 
Climate “Myths” 

 



The consensus 
John Oliver (1:32) 
https://www.youtube.com/watch?
v=cjuGCJJUGsg 
 



Teach Your Students to Identify Climate 
“Myths” 



  Familiarity Backfire (reinforces belief) 
 ----focus on the facts 

  Overkill Backfire (too much info) 
 ----less is more, cognitively attractive 

  Worldview Backfire (cultural identity) 
 ----self-affirmation and framing 

** Fill in the new “gaps” with an alternative Explanation** 
 
Visit Skeptical Science/Get the Debunking Handbook- http://www.skepticalscience.com/
docs/Debunking_Handbook.pdf 

 

Backfire Effects 



How	  can	  you	  be	  prepared?	  
  Educate	  yourself	  through	  trusted	  sources.	  
  Read	  what	  climate	  deniers	  are	  saying.	  
  Stay	  calm	  and	  be	  compassionate.	  



Scenarios 
  A student comes up to you in class and tells you 

they want to write their paper on why climate 
change isn’t happening. What do you say? 

  A parent calls you and says you had better be 
teaching both sides of climate change because 
you are brainwashing your child with your left 
agenda. What do you say? 

  Your principal/administrator asks to to explain 
why you are including climate change in your 
lesson/class. What do you say? 

 



How can you address denial in 
the classroom? 

 
http://www.bozemanscience.com/ngs-
obtaining-evaluating-communicating-
information 
 



Sources	  
NCSE	  
h_p://ncse.com/climate	  
Yale	  Project	  on	  Climate	  Change	  Communica/on	  
h_p://environment.yale.edu/climate/	  
Skep/cal	  Science	  
www.skep/calscience.com	  

	  
	  
	  



John Stewart 
https://www.youtube.com/watch?
v=lPgZfhnCAdI 
Portland Public Schools 
http://www.latimes.com/local/education/la-
na-portland-schools-climate-
change-20160524-snap-story.html 
 
 
 
 


