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Science and Pseudoscience
-Demarcation of science from pseudo science 
(case studies: creationism, alternative medicine, 
astrology) 

-Influence of political and religious ideology on 
science

Literature: Thagard; Lakatos; Kitchner



Challenges (Lakatos)

• Historically many accepted scientific theories have been
accused of pseudoscience

Trial of Galileo (Cristiano Banti, 1857) Lyschenko and Mendelian genetics
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Why should we be concerned about 
pseudo-science? (Ziman)

• Lack of public concern with the 
advancement of science

• Public’s ”misunderstanding” of science

• Public’s preoccupation with the occult, 
paranormal, astrology

• Use of pseudo-science in marketing: 
“Detox” 

Does the cock’s crow
cause the sun to rise?

www.timboucher.com
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”Technobabble”: Brain Gym”

• Educational Kinesiology

• Used in UK schools and approved
by DHE

• Based on ”massaging brain
buttons”

Newsnight

Hugh Charles Sparker
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Case study: Science and 
Astrology

• History of astrology

• Are philosophical theories of science apply to distinguish 
astrology from other branches of science?

• Do they need to? 
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Astrology

• Zodiac established in 700 BC in Egypt, 
Chaldea

• Ptolemy (2 AD) Tetrabiblos and Almagest
• European Renaissance (14th-16th

Century) – widespread rise in 
developments in arts

• Age of Enlightenment (17th – 18th

century) – lost popularity
• Start of own renaissance in 1930’s

Kepler



1975 statement by 192 scientists 
and 19 Nobel prize winners

Called for the rejection of astrology, arguing it was 
a pseudo-science because:

–Astrology originated as part of a magical world view

–The planets are too distant for there to be any physical 
foundation for astrology

–Astrology is incapable of making precise predictions

–People believe it merely out of longing for comfort 
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Good arguments? Can you do better??



Counterarguments

• Origins are irrelevant to scientific status (e.g., 
chemistry and alchemy; medicine and witchcraft)

• Many ”scientific” theories are based on a 
multitude of influences resting on tendencies 
rather than laws

• Astrology is still vaguely testable or verifiable 
(see Michael Gauquelin)
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Other criticisms of astrology

• Resists falsification 
• Non-progressive
• Not ”public knowledge”
• Not objective
• Can be replaced by a                  

better theory (psychology,          
genetics, sociology)
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Other Examples of Pseudo-Science?
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Homeopathy

Sammuel Hahnemann
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Other Accusations of Pseudo-
Science

• Nutrition?

• Telepathy?

• Acupuncture?

• Extraterrestrials?

• Intelligent design?
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Jorlaf Gjerstad. 
Photo Frode Hansen

www.astarte-education.com
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Threats to objectivity of science or 
just a matter of spiritual belief?



The Times

“Alternative Facts” and “Fake News”





46% thought that research results were often
purchased by commissioned by industries or 
authorities, and therefore not to be trusted



2 of 5 thought that research results were
influnced by scientists personal views and 
opinions
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Science, Pseudoscience and 
Ideology

When does political and religious ideology 
undermine scientific objectivity?

Creationism Case and Climate Change Debate

Literature: Feyerabend; Lakatos; Kitchner



Creationism and Education

• August 1999, the Kansas State Board 
of Education voted 6-4 in favour of 
state science standards from which 
several topics, including virtually all 
references to evolution had been 
deleted. Students will no longer be 
tested on these topics

• Also deleted were the Big Bang 
theory, environmental science concept 
and any mention of geologic time
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- deny that evolutionary theory is a science

- state that evolution is just a statement of faith 

- suggest that evolution theory is less well supported by 
evidence as compared to other scientific theories

Science and Religion: Creationists



Darwin’s theory of Evolution

Michael Ruse, 1975: Darwin’s Dept to Philosopy



Darwin’s theory of Evolution

Started his arguments from lawlike statements
– For any given species of organisms they will be found to 

have a tendency to increase their numbers at a 
geometrically high rate

– In each generation there is a differential reproduction of 
organisms

– The survival of the successful organisms is in part a 
function of the characteristics that they, unlike 
unsuccessful organisms, possess.

Then deduced that:
The different chances of survival of differently endowed 
offspring accounts for the natural evolution of species. 
Nature ”selects” those members of a species best 
adapted to the environment in which they find 
themselves. 

Michael Ruse, 1975: Darwin’s Dept to Philosopy



Some Negative 
Reactions

• William Whewell: Refused to 
let it into the Trinity College 
Library

• John Herschel: “the law of 
higgledy-piggledy”

• Need to find a place for God, 
for «intelligent design»

Michael Ruse, 1975: Darwin’s Dept to Philosopy



Other cases

• Kitzmiller and Dover (2006). Judge Jones ruled 
that Dover school board’s decisions to mention ID 
to ninth-grade biology students as an alternative 
to the Darwinian theory of evolution, and to refer 
students to the book Of Pandas and People as a 
reference source was unconstitutional.

• In Georgia in 2005 a judged ordered a school 
district to remove stickers on textbooks that 
warned:
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Ongoing debate…

• Ongoing court cases in USA

• Repercussions in other countries about teaching 
evolution theory in school 



Intelligent Design

• Proponents assert that the workings of this planet are 
too complex to be ascribed to evolution. There must 
have been a designer working to a plan – that is, a 
creator

Touched by His Noodly Appendage 
Niklas Jansson (2005) 
Church of the Flying Spaghetti
Monster



Creationist Museums

http://creationmuseum.org
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Challenges
• Impact of ideology on scientific objectivity

• Impact of ideology on how science is taught
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© 1996 Frank 
Steiger



Objectivity
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• Complicated by many definitions/antonyms

–Ontological: Objective v. Subjective (existing 
independently of the scientist)

–Epistemological: Objective v. False (truth, universality)

–Methodological: Objective v. Biased/Value-laden 
(unbiased, without presupposition, non-ideological)



Descriptive and Normative 
Statements

• Descriptive (”is” statements): Describe states of affairs 
(As, Bs, Cs), explain how they are linked.

• Normative (”ought” statements): Some form of claim as to 
which state of affairs is ”best” A, B or C; what the ”goal” is. 
Advice on how one ought to go about getting to A, B or C. 
Most commonly, and controversially, taken to relate to 
morality or ideology. 
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Descriptive and Normative Sciences

• Physiology and Medicine

• Ecology and Conservation biology

• Anthropology and Sociology

• Nuclear physics and Nuclear power 
development 
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upsctoday.com



Discussion Case: Al Gore’s 
Inconvenient Judgement?
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An Inconvenient truth group 
discussion – Deborah Oughton

UK High Court Case

• Government had planned to send thousands of copies 
of “An Inconvenient Truth” to UK schools

• October 2007 – Court case between Stewart Dimmock 
(a Kent father) and the Department of Children, Schools 
and Families. Dimmock challenged the policy saying 
that it would “brainwash” children 

• Justice Barton ruled that the film could be sent to 
schools, but only if it was accompanied by new 
guidelines to balance the US Vice presidents “one-
sided” views

• Barton stated that not all claims were                        
supported by the current mainstream                          
scientific consensus



An Inconvenient truth group 
discussion – Deborah Oughton

Cont..

• Cited “errors” include: 

–That sea-level rise of 20ft would be caused by melting of 
either West Antarctic or Greenland “in the near future”

–That global warming would shut down the Gulf-Stream

–That Hurricane Katrina was due to global warming

–That coral reefs were being bleached by global warming

• Campaigners behind the court case sent 3400 copies of the 
documentary “The Great Global Warming Swindle” to 
secondary schools

• Funded by the right-wing Washington think tank The Science 
and Public Policy Institute (SPPI)



An Inconvenient truth group 
discussion – Deborah Oughton

Discussion

• A Norwegian group of global warming sceptics, “Cool It”, 
has taken the Department of Education to court, 
challenging the showing of “An Inconvenient Truth” and 
“An Inconvenient Sequel” in school science classes (12-
13 year olds).

• You are expert witnesses to a firm of solicitors who have 
been assigned the task of creating the strongest possible 
case for: a) the opponents of showing the films; b) 
supporters of showing the films

• Try to find 4-5 arguments for both sides. 

• Elect a group reporter



Group Discussion 1415-1500

• Group 1: HE U35
• Group 2: HE 233
• Group 3: HE U31
• Group 4: Aud 3 Front
• Group 5: Aud 3 Back
• Group 6: HE Canteen 

Feedback Session 1515 HE Aud 2
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Additional Literature

• ”Bad Science” Ben 
Goldacre, 2006
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