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The scientific realism debate

Does science give us knowledge of unobservables (e.g., atoms, 
electrons, genes)?

On the one hand, our current best theories are very good at 
explaining and predicting observable phenomena.


• Wouldn’t the success of these theories be a miracle if 
unobservables like atoms, electrons, and genes didn’t exist?


On the other hand, when we look back at the history of science, we 
see a lot of unobservables that were eliminated from science (e.g., 
the optical aether, phlogiston, and caloric).


• How can we be sure that the atom, the electron, and the gene 
won’t join them in the graveyard of science?



The scientific realism debate

My approach to the debate:


• Don’t ask whether science gives us knowledge of unobservables 
in general.


• Instead, ask whether science gives us knowledge of particular 
kinds of unobservables, e.g., electrons.  Then look at science in 
order to answer this question.


• Your physics textbook might tell you that J. J. Thomson 
discovered the electron in 1897.  Did he?  Was his measurement 
of m/e enough to conclude that electrons exist?


• What about Robert Millikan’s measurement of e in 1910?  Was 
that enough of a reason to conclude that electrons exist?



Late 18th and early 19th century chemistry

It was an exciting time in the history of chemistry:


• Theory change: the transition from the phlogiston theory to 
Antoine Lavoisier’s oxygen theory


• Scientific discovery: the discovery of chlorine, potassium, sodium, 
boron, etc.


• Instrumentation and experimentation: the use of the Voltaic pile to 
decompose chemical substances by means of electricity


I use examples from this period in the history of chemistry in order to 
get clear on various issues in the philosophy of science:


• the scientific realism debate, the roles of analogical reasoning in 
science, the nature of scientific rationality



Thanks for listening, and welcome to ⼼心哲所！


