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THE SCIENTIFIC METHOD? 
 

Model 1 – Induction 
 
The inductive method is often associated with Francis Bacon.  It 
is an approach based on collecting enough data so that the 
patterns in the data may be detected. 
 

The key principles (known as Mill's canons) include: 

The canon of agreement: i.e. if several examples of a 
phenomenon have only one circumstance in common, then 
the single circumstance which all the instances have in 
common is the cause/effect of the phenomenon. 

The canon of difference: i.e. if two instances, where a 
phenomenon occurs and where it does not, have all but one 
circumstance in common, then the single circumstance in 
which the two instances differ is the effect or cause - or at 
least an indispensable part of the cause of the phenomenon. 

 
This approach to science is described in terms of three principles: 

• The principle of accumulation: i.e. science grows by adding 
new facts to the list of facts already known about a topic 

• The principle of induction: i.e. the laws of nature may be 
identified by studying enough facts, obtained from 
observations and experiments 

• The principle of instance confirmation: i.e. the more 
examples we have that fit one of our candidate laws of 
nature, the more likely it is that we have identified a true 
law. 

 
We might say that in this model, the scientist collects more and 
more data until she can see the patterns we call the laws of 
nature. 
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THE SCIENTIFIC METHOD? 
 

Model 2 – Falsification 
 
The science teacher and philosopher Sir Karl Popper proposed 
the idea that science progresses by finding the faults in existing 
ideas.  According to Popper scientists should set out their theories 
so that they can be tested to find out if they are wrong (false).  
According to Popper an idea is only scientific if it is presented in 
such a way that it is clear what experimental results or 
observations would show that it was wrong.  A good scientific 
theory makes specific predictions that can be tested.  According 
to Popper, experiments that agree with predictions do not confirm 
that a theory is correct – as there might be lots of theories that 
would give the same predictions.  However, one experimental 
result that disagrees with a prediction can show that a theory 
needs to be modified or replaced.  In this model, crucial or 
‘critical’ experiments are seen as key features of science.  Every 
time a theory is ‘falsified’, science moves on - because one more 
inadequate idea can be discarded.  Science proceeds by 
‘conjecture’ and ‘refutation’.  The scientist’s job is to make 
conjectures, or form hypotheses, that can be tested to see if they 
can be refuted (‘falsified’). 
 
This model presents science as a very rational, logical business.  
If an idea is proved to be wrong, it should be abandoned and new 
ideas suggested that fit with the evidence. 
 
We might say that in this model, the scientist sets up hypotheses, 
and then tries to see how it would be possible to disprove them 
by suitable experimental tests. 
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THE SCIENTIFIC METHOD? 
 

Model 3 – Paradigm shifts. 
 
According to the physicist and historian-of-science Thomas Kuhn 
there are two types of science, that he calls normal science and 
revolutionary science. 
 
Most of the time, most scientists undertake what he called normal 
science.  This means that they are carrying out their work guided 
by well-established theories and principles.  Kuhn says that 
scientists work within a ‘disciplinary matrix’ by which he means 
that in any scientific field (or discipline) there are well established 
ways of doing things, and accepted ways of ‘looking at’ things.  
Usually scientists are quite happy to fit within the discipline and 
accept the authority of the senior professors, the respected 
research journals and the established text-books.  Kuhn called 
this way of doing things working within a paradigm (we say 
‘para-dime’). 
 
However, sometimes scientists find their observations and 
experimental results do not fit in the pattern expected according 
to the accepted ideas in that field (the established paradigm).  If 
the scientist is convinced that this is a genuine finding (and not 
just shoddy work, or poor equipment) it will be called an 
anomaly – something that does not fit.  A major scientific 
revolution occurs when a scientists forms a new theory that fits 
will all the known evidence, including the anomaly that did not fit 
the old ideas, and most other scientists in that field come to agree 
that the new idea is a better fit.  A new paradigm develops, and 
the change of view is called a paradigm-shift. 
 
 
In this model scientists mostly collect data to fill out the details of 
existing theories, but occasionally someone spots the significance 
of a major anomaly, and is able to provoke a major change in our 
way of understanding the world. 


