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This presentation is an occasion for teachers 
to reflect on the nature of science and the 
nature of science communication. How do we 
know what we know, as scientists and as 
consumers of science? And how does it relate 
to what we need to teach students?



As a science teacher, you no doubt understand anthropogenic climate change.

…but why do you (we) believe it, in practical terms?



We teach our students the virtues of scientific reasoning –
Examine the evidence.
Dissect the arguments.
Assess if the conclusions are warranted.
This is how we justify scientific claims (generally).

But is this why we believe them ourselves?



What science teacher
has read the whole IPCC 
report, and studied every 
bit of evidence to reach 
their own conclusions 
about climate change?

Not even the report's authors have
    done that!  
They all rely on each other's expertise. 
The knowledge is distributed across
    many individuals who trust each other.



Atmospheric scientist John Christy presented data 
to Congress that did not match model predictions. 
Did we thus reject the reality of global warming? 

No!  And rightly so.

Many teachers tout the 
scientific method to 
students:  reject the 
hypothesis when data do 
not match predictions.

Failed predictions → 
Reject the hypothesis?



global warming–
falsified!
Many teachers declare the virtues 
of falsification as part of scientific 
reasoning.

If they heeded that principle,
then when presented with data 
contradicting global warming – a 
historic growth in sea ice – they 
would concede it was false.

But that would be ill advised.



common sense implausibility Many critics (including many 
politicians) argue from common 
sense that increased cold weather 
contradicts global warming.

But they are not scientific 
experts.

They do not know all the evidence 
or alternative explanations. They 
are not able to make their own 
expert conclusions.
                                   Nor are we.



trust in experts

We are justified in 
believing in climate 
change because we 
know to trust the many 
scientific experts — not 
because we are experts 
ourselves.



Which experts?  Who is an expert?

Michael Crichton
renowned science fiction writer

Steve Milloy
Founder of junkscience.com

We are further justified because we can distinguish authentic 
experts from would-be know-it-alls who purport expertise.



Climate-naysaying scientists?

John ClauserIvar Giaever William Nordhaus

We also know that a Nobel Prize or scientific leadership does not confer 
universal scientific expertise. An expert must have the relevant expertise.

Fred Seitz
former President of the 
National Acad. of Sci.

Fred Singer
Director of the  
SEPP Institute



We further know not to trust individual scientists, even if they are an expert.
Rather, we trust the consensus of the relevant experts.



Nor are we misled by statements of 
bogus scientific consensus.

Oregon Petition (1998, 2007)–
over 30,000 signators

Leipzig Declaration (1995)



Science information is mediated.



We understand how to exercise trust in experts.



We know how to recognize 
conflict of interest.



If the source of 
information is not 
credible, then not 
even the evidence 

they present 
cannot be trusted.



In summary, we justifiably believe the 
science of climate change because:

● We trust the IPCC and the 
expertise of its members

● We trust the process of vetting in 
forming a critical consensus

● We trust the media that reports the 
consensus faithfully.

Ironically, we do NOT believe it because we did the research ourselves
or weighed all the evidence on our own. 

We exercise informed trust in scientists' hard-won knowledge.  
Our trust is indeed justified — and it works.



Educational philosopher Stephen Norris presented 
us with this dilemma in the 1990s:

In a society of distributed expertise, we inevitably 
rely on each other's specialized knowledge. We 
cannot be expert in everything. We cannot be fully 
intellectually independent, even if we act as 
autonomous agents

Thus, as responsible educators, we have to learn 
how (and teach how) to negotiate our way through 
mediated knowledge – addressing the problems of 
expertise, credibility, the sociology of trust, deceit, 
and so on.

Norris, S. P. (1995). Learning to live with scientific expertise: Toward a theory of intellectual
      communalism for guiding science teaching. Science Education, 79, 201–217.
Norris, S. P. (1997). Intellectual independence for nonscientists and other content-
      transcendent goals of science education. Science Education, 81, 239–258.



Even accepting the word of a textbook is 
based on layers and layers of trust.

We cannot claim to "know" it all ourselves 
based on direct observations or personal 
experience, not without that trust.

Somewhat humbling.
And yet, we manage.



Consider the pathway of 
scientific knowledge:
from test tubes to YouTube, 
from lab bench to judicial 
bench.

Conventional science 
education has focused very 
narrowly on the internal 
practices of scientists (top).

Consumers of science need 
to know much more to 
secure that knowledge. 
They need skills in science 
media literacy (bottom).

conventional
science teaching

"Science-in-the-Wild"
—where Science Media 
Literacy education is 
needed



     Even as we continue to teach scientific reasoning (for its role in our 
personal lives), if we care about the role of science in informing public 
policy and personal decision-making, we need to help students (as non- 
experts) learn how to secure reliable scientific information in the media.

     That involves significant reorientation–-from assessing the meaning of 
the evidence (within science) to asessing the credibility of the source of 
information (that appeals to science). 

Who speaks 
for science?*

What is the 
science?

*Allchin, D. 2022. Who speaks for science? Science & Education, 31:1475–1492.



That is the challenge addressed by the 
teaching resources in this website:

How do we teach students to be informed 
consumers of science, not pseudo-experts 
trying to interpret evidence for themselves?



Ten competencies
Science media literacy involves a 

set of competencies, many 
introduced here and discussed 

further in the conceptual overview.

Allchin, D. 2023. Ten competencies for the science misinformation 
crisis. Science Education. 107:261-274. doi:10.1002/sce.21746
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● identifying expertise
● credibility of "gatekeepers"
● detecting deception
● interpreting technology & 

social networks

● role of confirmation bias
● role of other cognitive habits
● why consensus mattersPe
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