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“No one in the history of the world has ever 
self-identified as a pseudoscientist. There is no 

person who wakes up in the morning and thinks 
to himself, ‘I’ll just head into my 

pseudolaboratory and perform some 
pseudoexperiments to try to confirm my 

pseudotheories with pseudofacts.’”

The Pseudoscience Wars (University of Chicago Press, 2012)
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https://www.scientificamerican.com/article/what-is-pseudoscience/


LEARNING OBJECTIVES

1. Learning about pseudoscience and its 
characteristics

2. Understading why it can be hard to 
distinguish between science and 
pseudoscience

3. Reflecting on the examples to build on best 
practices to develop recommendations for 
institutonal communication
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DEFINITION

• Science: «First, it is an activity carried out by 
scientists, with certain raw materials, purpose 
and methodology. Second, it is the result of this 
activity: a well-established and well-tested body 
of facts, laws and models that describe the 
natural world.»

Science is a biologically secondary knowledge that 
is acquired through education and the use of critical 
and reflective reasoning (Corbellini, 2019)  
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DEFINITION

• Pseudoscience: «The theory, the doctrine, 
the current of thought or similar, that claims to 
be recognized as science, even though it is 
lacking the scientific foundations» (Treccani 
Encyclopedia)

• «a system of theories, assumptions, and 
methods erroneously regarded as scientific» 
(Merriam Webster dictionary)

à Often the premise of misinformation
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DISTINGUISHING BETWEEN THE TWO

The study of demarcation 
(of science from pseudoscience)
- Theoretical valence (e.g. Popper, Lakatos): it 

contributes to the philosophy of science 
- Practical valence: the distinction is important for 

decision guidance 
- Example from Healthcare: Medical science develops and 

evaluates treatments according to evidence of their 
effectiveness. Related pseudoscientific activities give rise 
to ineffective and sometimes dangerous interventions. 
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DISTINGUISHING BETWEEN THE TWO
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We can fairly safely say that we 
are dealing with pseudoscience if 
the results:
(1) cannot be tested in any way, 
(2) have been tested and always 
failed the test, or 
(3) predict results that are 
contradictory to well established 
and well tested science



THE PSEUDOSCIENCE CONTINUUM
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Whole discipline
(traditional epistemology)

Single message 
(science popularization)

The OGM 
dispute



EXAMPLES
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Sample size?



MOTIVATIONS BEHIND PSEUDOSCIENCE

• A feeling that the world described by science is too 
ordered and constraining

• A conviction that there are in nature hidden powers 
that can be mastered by the human mind

• Nothing conceivable is impossible
• A science that doesn't appeal to my common sense 

can't be correct
• True science should be understandable by anyone
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BIASES BEHIND PSEUDOSCIENCE
Cognitive psychology described a set of biases that make 
pseudoscientific explanation seem natural to us 
(Corbellini, 2019): 
1. Confirmation bias
2. Blind spot bias (meta-bias)
3. Barnum effect bias 
4. Placebo effect bias  
5. Regression fallacy  
6. Irrational escalation (or Escalation of commitment)

7. ..let’s not forget the Dunning-Kruger effect
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1. CONFIRMATION BIAS
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2. BLIND SPOT BIAS

• Tendency to see oneself as 
less biased than other people, or to be 
able to identify more cognitive biases in 
others than in oneself
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3. BARNUM EFFECT BIAS

• occurs when individuals 
believe that generic 
personality descriptions 
and statements apply 
to themselves. In 
reality, the description is 
general and vague 
enough to apply to 
almost everyone
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4. PLACEBO EFFECT BIAS

• Patients
receiving placebo, and 
believing they are 
receiving genuine 
treatment are less likely to 
seek alternative treatment, 
or to modify their basic
care treatment
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5. REGRESSION FALLACY

• It assumes that something
has returned to normal
because of corrective
actions taken while it was
abnormal. This fails to 
account for natural
fluctuations
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6. IRRATIONAL ESCALATION

• Escalation of commitment 
is a human behavior 
pattern in which an 
individual or group facing 
increasingly negative 
outcomes from a decision, 
action, or investment 
nevertheless continues the 
behavior instead of altering 
course.

www.each.eu



7. DUNNING-KRUGER EFFECT

• People wrongly
overestimate their
knowledge or ability in a 
specific area

• This tends to occur
because a lack of self-
awareness prevents them
from accurately assessing
their own skills.
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OTHER IMPORTANT CONCEPTS

Illusions of 
causality occur when 
people develop the belief 
that there is a causal 
connection between two 
events that are actually 
unrelated.
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PSEUDOSCIENCE & COVID-19
Difficult to distinguish because:
• pulled together in a same pot
• the source of advice is a so-called 

«doctor» 
• appeal to common sense 
• statements that we cannot

verify.. probably containing 
some truth

«It contains shikimic acid that is 
used as a base material for the 
production of Tamiflu, which is used 
for influenza virus. It is super 
powerful as an anti-viral.»
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PSEUDOSCIENCE & COVID-19
Difficult to distinguish science
from pseudoscience when:
• pseudoscience is endorsed by 

politicians 
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PSEUDOSCIENCE & COVID-19
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Difficult to distinguish when:
• There are economic interests



PSEUDOSCIENCE & COVID-19
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Fact-checking 
as a 
viable
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TIME FOR SCIENCE TO REACT?
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TIME FOR SCIENCE TO REACT?
If this pro-science response is to endure, all scientists must stand up for 
quality information:
1. we must stop tolerating and legitimizing health pseudoscience, 

especially at universities and health-care institutions.
2. more researchers should become active participants in the public 

fight against misinformation.
(Caulfield, 2020)

“The best way to fight misinformation is to swamp the landscape with 
accurate information that is easy to digest, engaging and easy to share 
on mobile devices.” 
(Wardle, 2020)
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BEST PRACTICES

What institutions should do:
• Be aware that not all what seem science is really science
• Become able to distinguish between science and 

pseudoscience
• Avoid the promotion and dissemination of pseudoscience
• React against pseudoscience à see the best practice in the 

module «conspiracies» 
• Educate on the scientific thinking starting from school 

education 
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