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In this session we will explore a central and ongoing debate in contemporary philosophy of science: 
whether or not scientific theories are true. Or better, whether a scientific theory needs be 'true' to be 
good at all. The answer to this question comes in two main varieties. Scientific realists believe that 
theories ought to be true in order to be good. We will analyze their main argument for this claim 
(which goes under the name of 'no-miracles argument'), and some prominent objections to it. 
Scientific anti-realists, on the other hand, defend the view that there is nothing special about 'truth' 
and that scientific theories and scientific progress can be understood without appeal to it. The aim of 
this session is to present both views, their main arguments, and prospects. 

 
Part One - The Aim of Science: Saving the Phenomena vs. Truth 
 
Are scientific theories true? 
 
The debate between scientific realism and anti-realism 
 
A debate about the aims of science 
 
Does science give a true story about phenomena?  Or does science save the phenomena? 
 
 
Part Two - Saving the Phenomena? Ptolemeic Astronomy  
Pierre Duhem – To Save the Phenomena, captures ancient Greek astronomy, not to tell a true story, 
but to provide a system for hypotheses.  
 
According to Duhem, how did ancient Greek astronomers view the status of their scientific 
claims? 
Sophisticated hypotheses that can explain the apparent celestial motion of the planets, and that 
probably also provide a true description of their motion.  

Sophisticated hypotheses that can explain the apparent celestial motion of the planets, but that do 
not necessarily provide a true description of their motion 

Mathematical contrivances that fail to provide a good formula for predicting the celestial motion of 
the planets.   



Sophisticated hypothesis that provide an entertaining account of the phenomena, but do not aim to 
be true. 
 
 
Nicolaus Copernicus - De revolutionibus orbium coelestium (1543) 
 

 
 

 
 
 



Part Three - Truth? Galileo and Copernican Astronomy  
 
Galileo – 1609 built the first telescope the size of objects, later another one was built at 30x. 
 

 
 
1610 observed 4 stars around Jupiter 
 
Trying to reconcile with religious truth 
 
He defended metaphysics against the meta-astronomers (saving the phenomena). 
 
 
Part Four - Scientific Realism and the No Miracles Argument  
 
Scientific Realism – aim of science is to provide us with theories that are true. 
 
Theories are considered true according to scientific language. 
 
 
Scientific Realism has a semantic aspect and an epistemic aspect. What is the semantic 
aspect about? 
The semantic aspect is about scientific theories - why we should believe they are important.  
 
The semantic aspect is about our attitude towards scientific theories - what we believe about a 
theory when we accept it.  
 
The semantic aspect is about the language of scientific theories - the terms of a theory, how they 
should be spelled in English, how many syllables they contain, and so on.  
 
The semantic aspect is about the language of scientific theories - the terms of a theory and how they 
should be understood 



 
No miracles argument -  
 
Hilary Putnam – The No Miracles Argument for scientific realism states:  the positive argument for 
realism is that it is the only philosophy that does not make the success of science a miracle (Hilary 
Putnam, 1975, p. 73). 
 
The terms and theories are approximately true. 
 
 
What does the No Miracles Argument for scientific realism say? 
Miracles are exceptions to previously exceptionless regularities. Such exceptions are highly unlikely.  
 
Given the success and progress of science, it is more likely than not that scientific realism is true 
 
The success and progress of science is a miracle, so scientific realism must say that miracles are 
possible.  
 
Given its success and progress, we should think of science as the pinnacle of human endeavor. 
 
 
 
Part Five - Scientific Anti-Realism: Constructive Empiricism 
Constructive empiricism – agrees with scientific realism, the language of science should be taken at 
face value. 
 
Construct models that are adequate to the phenomena. 
 
Halite – stick and ball model of the crystal structure 
 
True or false: For constructive empiricism, the aim of science is truth. (Type true 
or false in the field below). 
True 
False 
 
The theory is simply to be adequate; Empirical adequacy.  Even though models are useful, they 
may, or may not be true. 
 
 
The constructive empiricist claims an advantage for her view over scientific realism in terms 
of metaphysical commitment. What is this claimed advantage? 



 

Scientific realism is more metaphysically committed than constructive empiricism. For scientific 
realism to be true, unobserved entities figuring in today's successful scientific theories must exist 

Constructive empiricism is more metaphysically committed than scientific realism. For constructive 
empiricism to be true, unobserved entities figuring in today's successful scientific theories must exist.  

Constructive empiricism and scientific realism are equally metaphysically committed. Both are 
committed to the existence of unobserved entities figuring in today's successful scientific theories.  

Constructive empiricism can explain metaphysical truths, but scientific realism cannot. 

 
 
Part Six - Realist Rejoinders: Inference to the Best Explanation 
 
A theory survives because they are true or approximately true. 
 
We are justified to believe in observable entities. 
 
An unobserved observable – for example, a dinosaur. 
 
Trilobites: fossils from China and Czech Republic; models from Canada. 
 
Inference to the best explanation – provide the best explanation based on the evidence. 
 
 
The Inference to the Best Explanation argument puts pressure on constructive empiricism. 
This argument claims that there is one inferential path that justifies us in believing in the 
existence of unobservable entities and of… 

Observed unobservables.  

Observed observables.  

Unobserved observables 



Unobserved unobservables. 

Question 1 
Lecture 1, 02:29 

What is meant by "saving the phenomena"? 

Your Answer  Score Explanation 

Providing a true story about what causes scientific data 
and observations. 

   

Providing a good story about the phenomenology of 
science: what it is like to do science. 

   

Providing a good analysis of available scientific data and 
observations. 

Correct 1.00  

Total  1.00 / 
1.00 

 

Question Explanation 
 
"Saving the phenomena" is about providing a good, accurate analysis of the data generated by 
scientific observations and experiments. This is also known as "saving the appearances": providing a 
good analysis of scientific phenomena as they appear to us, without any commitment to the truth of 
what brings about those phenomena or appearances. 

Question 2 
Lecture 2, 02:27 

According to Duhem, how did ancient Greek astronomers view the status of their scientific claims? 



Your Answer  Score Explanation 

Sophisticated hypothesis that provide an entertaining 
account of the phenomena, but do not aim to be true.  

   

Mathematical contrivances that fail to provide a good 
formula for predicting the celestial motion of the planets. 

   

Sophisticated hypotheses that can explain the apparent 
celestial motion of the planets, but that do not necessarily 
provide a true description of their motion.  

Correct 1.00  

Sophisticated hypotheses that can explain the apparent 
celestial motion of the planets, and that probably also provide a 
true description of their motion. 

   

Total  1.00 / 
1.00 

 

Question Explanation 
 
According to Duhem, ancient Greek astronomers were concerned with the APPARENT celestial 
motion of the planets - that is, they were concerned with the motion of the planets as it appeared to 
them. This is not necessarily the same thing as the celestial motion of the planets. Moreover 
according to Duhem, the ancient Greek astronomers held that their hypotheses could explain this 
apparent motion but did not believe that their hypotheses were true descriptions. This is an example 
of saving the appearances, or saving the phenomena. 

Question 3 
Lecture 4, 01:56 

Scientific Realism has a semantic aspect and an epistemic aspect. What is the semantic aspect 

about? 



Your Answer  Score Explanation 

The semantic aspect is about the language of scientific 
theories - the terms of a theory and how they should be 
understood. 

Correct 1.00  

The semantic aspect is about the language of scientific 
theories - the terms of a theory, how they should be spelled in 
English, how many syllables they contain, and so on.  

   

The semantic aspect is about our attitude towards scientific 
theories - what we believe about a theory when we accept it.  

   

The semantic aspect is about scientific theories - why we 
should believe they are important.  

   

Total  1.00 / 
1.00 

 

Question Explanation 
 
The semantic aspect is about the terms of scientific theories and how we should understand those 
terms. 

Question 4 
Lecture 4, 01:56 

Scientific Realism has a semantic aspect and an epistemic aspect. What is the epistemic aspect 

about? 

Your Answer  Score Explanation 



The epistemic aspect is about our attitude towards scientific 
theories - how we learn the terms that a scientific theory uses. 

   

The epistemic aspect is about our attitude towards scientific 
theories - what we believe about a theory when we accept it.  

Correct 1.00  

The epistemic aspect is about the language of scientific 
theories - the terms of a theory and how they should be 
understood. 

   

The epistemic aspect is about realism - about what is real 
and what is not.  

   

Total  1.00 / 
1.00 

 

Question Explanation 
 
The epistemic aspect is about what we believe about scientific theories - this is a question of our 
attitude towards scientific theories. 

Question 5 
Lecture 4, 03:30 

What does the No-Miracles Argument for scientific realism say? 

Your Answer  Score Explanation 

Miracles are exceptions to previously exceptionless 
regularities. Such exceptions are highly unlikely. 

   

Given the success and progress of science, it is more likely Correct 1.00  



than not that scientific realism is true. 

The success and progress of science is a miracle, so 
scientific realism must say that miracles are possible.  

   

Given its success and progress, we should think of science 
as the pinnacle of human endeavour.  

   

Total  1.00 / 
1.00 

 

Question Explanation 
 
The No Miracles Argument claims that science is very successful, in terms of making predictions 
later confirmed by observation, explaining phenomena, and so on. The No Miracles Argument then 
goes on to claim that unless we believe that scientific theories are at least approximately true, this 
success would be unlikely in the extreme - scientific success would be a miracle. The preferable 
explanation, says the proponent of the argument, is that scientific realism is true. (Note: See Week 5 
of this course for discussion of Hume's influential account of miracles). 

Question 6 
Lecture 5, 03:27 

True or false: For constructive empiricism, the aim of science is truth. 

Your Answer  Score Explanation 

True    

False Correct 1.00  

Total  1.00 / 1.00  



Question 7 
Lecture 5, 07:25 

The constructive empiricist claims an advantage for her view over scientific realism in terms of 

metaphysical commitment. What is this claimed advantage? 

Your Answer  Score Explanation 

Constructive empiricism can explain metaphysical truths, but 
scientific realism cannot. 

   

Constructive empiricism and scientific realism are equally 
metaphysically committed. Both are committed to the existence 
of unobserved entities figuring in today's successful scientific 
theories. 

   

Constructive empiricism is more metaphysically committed 
than scientific realism. For constructive empiricism to be true, 
unobserved entities figuring in today's successful scientific 
theories must exist.  

   

Scientific realism is more metaphysically committed than 
constructive empiricism. For scientific realism to be true, 
unobserved entities figuring in today's successful scientific 
theories must exist.  

Correct 1.00  

Total  1.00 / 
1.00 

 

Question Explanation 
 
Scientific realism is more metaphysically committed than constructive empiricism. This, says the 
constructive empiricist, is risky. Scientific theories are continually being replaced by new theories, so 
unobserved entities figuring in today's successful scientific theories - for example, neutrinos - might 



turn out to be non-existent according to future scientific theories. This would make scientific realism 
false, but not constructive empiricism. The constructive empiricist takes not having this metaphysical 
commitment to the existence of unobserved entities to be a theoretical advantage for her view. 

Question 8 
Lecture 6, 05:49 

The Inference to the Best Explanation argument puts pressure on constructive empiricism. This 

argument claims that there is one inferential path that justifies us in believing in the existence of 

unobservable entities and of...  

Your Answer  Score Explanation 

Unobserved unobservables.    

Unobserved observables. Correct 1.00  

Observed unobservables.    

Observed unobservables.    

Total  1.00 / 1.00  

Question Explanation 
 
The Inference to the Best Explanation argument puts pressure on constructive empiricism by calling 
into question the constructive empiricist's characterisation of the observed/unobserved distinction. 
The IBE argument claims that we have good reasons for believing in the existence of some 
unobserved observables (such as dinosaurs), and that we have the same type of reasons for 
believing in the existence of some unobservables (such as Higgs bosons). The scientific realist 
claims that since these reasons are good in the case of unobserved observables, so they are just as 
good in the case of unobservables. 

 
 



Part Seven - Concluding Summary 
 
Scientific realists believe science is the search for truth… 
 
Constructive empiricism – science doesn’t need to be true to be good. 
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