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e \What science Is not like
e What science iIs like
e What science IS



What Is Science Like?

Science Is...



Science Is ... Universal
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Science is ... DeduetiVe

Deductive logic: from general to specific.

All swans are white
+ — This animal is white
This animal is a swan

Premises Conclusion

If the premises are true,
the conclusions are necessarily true.



Science is ... Cestain

“Few philosophers or scientists still think that
scientific knowledge Is, or can be, proven
knowledge...

but few realize that with this the whole classical
structure of Intellectual values falls In ruins and
has to be replaced”

|. Lakatos Methodology of Scientific Research Programmes
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Science Is ... Not Verifiable

Scientific statements can be falsified, but not verified.
e.g. “All swans are white”

Verified? “
Falsified? V/



Science Is ... Not Verifiable

Scientific statements can be falsified, but not verified.
e.g. “Not all swans are white”

Verified? v/
Falsified? Qi@



Science Is ... Not Verifiable

Scientific statements can be falsified, but not verified.

Scientific statements
can be falsified

But not verified. The statement
+ — “Not all swans are white”
The statement Is not scientific.

“Not all swans are white”
can be verified.

Scientific statements are universal, timelessand n  ecessary



Science Is ... Not Verifiable

Scientific statements are universal, timeless and necessary

“It will rain tomorrow”




Science Is ... Not Verifiable

Scientific statements}Kg universal, timeless and necessary
can be

“It will rain tomorrow”

but can also be specific, temporal, and contingent.



Science Is ... Not Verifiable

Scientific statements}rng universal, timeless and necessary
can be, but do not have to be
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Science Is ... Falsifiable



Science Is ... Falsifiable

Falsifying evolution
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A perfect example of adaption to the environment



Science Is ... Falsifiable

Falsifying evolution
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Mid-Pliocene warm-period_deposits in the High

ield insight intvolution

Natalia Rybczynski!, John C. Gosse?, C. Richard Harington!, Roy A. Wogelius3, Alan J. Hidy? & Mike Buckley?
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Science Is ... Falsifiable

Falsifying evolution
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Sclence Is

Science must be falsifiable
+

Evolution does not get falsified

- Evolution Is not
science

Evolution Is science
+

Evolution 1s not falsifiable

_ Science does not have to
be falsifiable




Sclence Is
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Million years ago (Mya)
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Falsifying evolution
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Meogene

Palengene

Mesozoic

Crelaceous

Jurassic

Triassic

Paleazoic

Fermian

Carboniferous

Devonian

Silurian

Ordovician

Cambrian

Vendian

Carroll. Trends in Ecology and Evolution 15 (2000) 27

Trends in Ecoiogy & Evolution



Too Many Ways To Be Wrong




Too Many Ways To Be Wrong




Too Many Ways To Be Wrong



Too Many Ways To Be Wrong

Sexing reptiles



Too Many Ways To Be Wrong



Too Many Ways To Be Wrong
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Too Many Ways To Be Wrong

Duhem Quine hypothesis
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Scientific statements are not
falsiflable



Science is ... Reproducible

Standard cosmological model



Science Is ... Explanatory

Quantum mechanics: Bohr model
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Classical problems: \ O
Quantum answers: N

- Why doesn’t the electron fall into the nucleus?
- Electrons orbit the nucleus without falling in.

- Why do you get narrow emission / absorption lines?
- Electrons moves between stable states by
emitting or absorbing narrow linewidth radiation.

- Why are the absorption lines distinct?
- The energy levels of the electrons are discrete.



Scienceis ... E ry
Science Is ... Predictive

Quantum mechanics: Bohr model
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Scienceis ... E ry

Science is ... Predietive
Science Is ... Unifying

Quantum mechanics: Bohr model
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Scienceis ... E ry

Science is ... Predietive
Science is ... Unifyimg

Science Makes Progres

Quantum mechanics: Bohr model

______
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Scienceis ... E ry

Science is ... Predietive

Science is ... Unifyimg
Science Makes—Progres

Quantum mechanics: Bohr model
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Science Works

If 1t IS scientific then It works
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Science Works




Science Works

If it works then it is scientific

“Acupuncture: review and analysis of reports on controlled clinical trials” World Health Organization (2003)



Science Works

If It works then it Is scientific
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When Science Won't Let Go



Science Is Not Alone
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Science Is Not Alone
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