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Hi, I’m Jon (intro if needed)
Today I’m talking about the philosophy of science
This is too vast a subject to cover in 1 hour, so this is material illustrative of what PoS is about/like 



What is the philosophy of science?
• What is philosophy? 

– Domain: to understand the world around us
– Methods: non-empirical - if you can (in 

principle) use an experiment to settle the 
debate, then the question isn't a philosophical 
one

– In this sense, as empirical methods have 
improved, topics once considered 
philosophical have become the subject of 
science



• Philosophy of science, then, asks 
philosophical questions about the 
discipline(s) of science (and to the things 
that science leads us to believe). As such it 
is made primarily of:
– Metaphysics of science
– Epistemology of science
– Thinking about what science is and how it 

should be done

Presenter
Presentation Notes
Metaphysics of science: what are the subjects of scientific discourse? What are they really like? Are they real?
Epistemology of science: how should we understand scientific theories? Can we really know about the subjects of scientific discourse?
Our focus today will be more on the epistemology side.




Epistemology

• The investigation of knowledge
• But what is knowledge?!
• At a minimum, it must be:

– Propositional
– Believed
– Factive
– justified
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What is knowledge?
(next: how do we get it?)



Deductive vs inductive reasoning
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How we reach knowledge?
Two kinds of reasoning: deductive and inductive
Deductive is the dream – MT eg – if raining then pavement wet; pavement not wet, therefore not raining
Inductive: every swan we’ve seen is white, therefore the next swan will be
Science mainly uses inductive




Problem of induction
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Hume: how can we justify our confidence in inductive reasoning?
Dilemma: either justified deductively (clearly not), or inductively (circular)
Alternatively: Goodman's new problem of induction - How can you know the emeralds aren't Grue?
The problem is not that induction doesn’t work - we know it does - but how do we justify our use of induction?
Retreating from Knowledge to just ‘probably’ doesn’t help




Popper and falsification

• There’s science and pseudo-science
• Pseudoscience verifies
• Science seeks to falsify
• The problem of induction is irrefutable, but 

irrelevant
– It only applies to pseudo-science!
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Falsification as a response to problem of induction
Popper accepts the problem of induction as irrefutable – so changes strategy in how we understand science.
About trying to disprove rather than prove - testing new theories to destruction
This represents a change of focus and a relaxation of standards - rather than striving to do the impossible - inductively prove scientific theories - we strive to falsify them. If a theory is falsified it is discarded, if not, then our credence in the theory grows - the more attempts at falsification our theory survives, the greater our credence grows
Worth noting that there is no end point to this process, but it does evade the problem of induction (I think).




Example of a hypothesis test in 
medicine

• Null: Prozac is no better 
than placebo for treating 
depression.

• H: Prozac works 
“significantly” better, we 
reject (falsify) the null 
hypothesis.

• We never confirm the 
alternative hypothesis, at 
least in statistical theory.
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Never confirm H, just further reject null



Kuhn on falsification

• So, scientists are 
super critical and 
always questioning 
everything, right?

Nope!
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Popper paints a picture of science as being very rational and critical - scientists are constantly trying to disprove themselves - Kuhn disagrees
According to Kuhn, Scientists spend most of their time not questioning the vast majority of the assumptions that science is based on
And this is no bad thing! Think how little we’d get done if we were always questioning the essentials! 
E.g. The basics of molecular biology, the accuracy of our measurements, the reliability of evidence from large RCTs (even the fact that children aren’t really cats in disguise!)




Kuhn and scientific progress
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Here are the different stages
First, I’m going to talk about pre-paradigmatic science
Pre-paradigmatic science – the chaos before everyone agrees on one way of doing things – lots of variety, not much coordination, communication, or collaboration
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We start with pre-paradigmatic science – the chaos before everyone agrees on one way of doing things – lots of variety, not much coordination, communication, or collaboration
There’s very little real progress, just conflicting positions that can’t argue with one another of each other’s terms – can’t engage
Eventually, one set of concepts theories and methods becomes the dominant position (be this by good or bad methods)
This then get’s refined and developed
And before you know it, the scientific community are operating within this paradigm, not questioning it, but making progress within it.




Kuhn and scientific progress
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Normal science – a set of shared concepts theories and methods that scientists operate in – progress = refining and solving puzzles within the paradigm.
Crisis – anomalies that cannot be explained within the paradigm 
This isn’t necessarily a problem (there are always some, but we assume we’ll solve them in the long run)
when anomalies build up and we are no longer confident they can be understood within the paradigm – scientists become critical of the paradigm!
Either go back to normal science (the old paradigm), or…
Scientific revolution – a paradigm shift




So what is scientific progress?

Incommensurability 
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What does this mean for scientific progress?
Traditional conception of progress is like the construction of a tower, continually building on what came before – we’re always better than what came before
Incommensurability of paradigms
How do we compare one paradigm with another? We can’t!
Remember that contained in each paradigm is also the standards by which success is judged
Judging one paradigm by another paradigm’s standards, or judging it by it’s own standards begs the question because we’re effectively assuming the answer to the question at hand.
(explain question begging)
There’s no neutral standard against which we can compare competing paradigms – we call this incommensurability 
This means that progress can only be judged within a paradigm, never between them



Realism & Scepticism

• Realism & antirealism in Philosophy
• Scepticism

– Descartes
– Theoretical under-determination
– Pessimistic meta-induction

• “The history of science is a graveyard of dead 
theories” (Laudan 1981)

• Does this matter?!



What is the place of philosophy 
in science?

• What do we want from it? 
• What do we need from it?
• What do we get from it?
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