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On Theory Change in Science 

 

     The inductivist account of science recognizes five steps which are essential to scientific progress.  

First, scientists compile a large body of facts from observation and experiment.  Using the principle of 

induction, these facts can be generalized to form the basis for a theory or law.  Then, once a theory has 

been developed, scientists can use the theory as part of a valid logical argument to make new predictions 

or explanations of phenomena.  According to Chalmers, the inductivist account has “a certain appeal” to 

it, namely, that all of scientific progress can be seen as the result of five fundamental leaps of thought 

(54).  “Its attraction lies in the fact that it does seem to capture in a formal way some of the commonly 

held intuitions about the special characteristics of scientific knowledge, namely its objectivity, its 

reliability, and its usefulness” (57).   

     However, this account of science is riddled with flaws.  An inductivist philosopher knows that having 

a large body of facts to draw upon is essential to theory development, because there is always the chance 

that a new observation can conflict with the theory.  A second flaw is exposed by Chalmers when he 

discusses why inductivism is an attractive account of science.  He cites “objectivity” as being one of the 

“special characteristics of science” (54).  Inductivists consider a large body of facts to be essential to 

developing a theory using inductive argument, but they assume that subjective factors never influence this 

process.  They believe that “observation statements that form the factual basis for science can be securely 

established directly by careful use of the senses” (57). However, the senses can often be deceived, and 

there is always a certain degree of subjectivity imposed on science from human behavior and the 

historical background of the scientists making observations and developing theories from induction.  

While induction is only one of the five parts of the inductivist account of science, it is one of the most 

important steps.  Induction is the process by which scientists make a leap of thought from observation to 



theory, and if induction has flaws, then the new theory must unquestionably contain flaws.  Regardless of 

these errors, a scientist, according to an inductivist philosopher, will still accept a particular scientific 

theory if it can be validly induced from factual observation and experiment.    

 

     Unlike inductivists, falsificationists believe that there is no way to conclusively prove that a theory is 

true.  Consequently, they will resist stating that they’ve proved a theory to be true.  Instead, 

falsificationists will consider a theory to be true so long as it has not been proven to be false.  Unlike the 

strict five-step process held by the inductivist account of science, falsificationists hold that scientific 

progress comes about “by trial and error, by conjectures and refutations” (Chalmers 60).  In the 

falsificationist picture, theory change happens constantly, and this process is what constitutes scientific 

progress.  “It can never be said of a theory that it is true, however well it has withstood rigorous tests, but 

it can hopefully be said that a current theory is superior to its predecessors in the sense that it is able to 

withstand tests that falsified those predecessors” (Chalmers 69). 

     One factor a falsificationist believes is essential to science is the notion that science is no more than “a 

set of hypotheses that are tentatively proposed with the aim of accurately describing or accounting for the 

behaviour of some aspect of the world or universe” (Chalmers 61).  A scientist will accept a particular 

scientific theory only as long as it has withstood attempts to falsify it, but as soon as the theory has been 

falsified, a new theory must be accepted in its place.  Another key factor is the idea that scientific theories 

must be falsifiable.  If not, then science would be very similar to the Freudian and Marxist theories 

studied by Karl Popper, a falsificationist who said these theories “could in fact explain nothing because 

they could rule out nothing” (Chalmers 59).  Because scientists want to explain phenomena, a theory must 

be falsifiable so that it can be replaced by another when an unsupported, anomalous observation is made.  

A final key factor is a theory’s degree of falsifiability.  The more falsifiable a theory is, the more valuable 

it will be to science if it is confirmed by a new observation rather than falsified.  The degree of 

falsifiability is therefore the unit used to measure scientific progress.   

 



     The structure of Kuhn’s account of science is given in a chapter by Chalmers.  First, there is a period 

of pre-science during which there is “disorganized and diverse activity that precedes the formation of a 

science” (108).  When a scientific community adheres to a single paradigm, defined as “the general 

theoretical assumptions and laws and the techniques for their application that the members of a particular 

scientific community adopt,” then the community establishes a normal science.  Within a normal science, 

scientists do three things.  They articulate and develop the science’s paradigm, they solve problems using 

their science, and they encounter anomalous observations that begin to destabilize their paradigm.  When 

the paradigm becomes riddled with anomalies, the community enters a crisis stage, similar to the 

stalemate that occurred between supporters of the Aristotelian and Copernican theories of the universe.  

When a new paradigm emerges, the crisis ends.  The process of developing and adhering to a new 

paradigm constitutes scientific revolution, which Kuhn likens to religious conversions, gestalt switches, 

and political revolutions.  These changes in thought can happen overnight or can take decades, and can 

involve both changes in observational interpretation or changes in ideology based on human behavior or 

the historical background prior to a revolution.  When the community embraces a new paradigm, a new 

normal science is formed.  Then, a new crisis may emerge, and the process of theory change continues 

indefinitely.   

     One key feature of Kuhn’s account of science is that it is the first to acknowledge the contribution of 

human behavior and political, economic, social, and cultural factors to scientific progress.  Unlike 

inductivists, who believed that these subjective factors were unimportant to science, Kuhn believes that 

these factors can have strong influences on scientists’ objectivity when building paradigms.  A second 

factor Kuhn believes is essential to science is “the revolutionary character of scientific progress” 

(Chalmers 107).  In other words, science advances through intellectual upheavals; this process is very 

similar to the “trial and error” process that falsificationists claim constitutes scientific progress (Chalmers 

60).  According to a follower of Kuhn’s philosophy, a scientist will accept a particular theory only after a 

crisis has occurred and a new paradigm has emerged, which she or he accepts over the old, inadequate 

paradigm. 



     Inductivism, falsificationism, and Kuhn’s scientific “revolutionism” are three philosophies of science 

aimed at describing the evolution of scientific thought.  This evolution comes about when scientists are 

forced to adopt new theories in place of old ones that have been refuted by observation.  Fundamentally, 

theory change occurs because anomalous observations trigger a change in scientific thought.  To the 

inductivists, a scientist must make a theory change when any of the premises in an inductive argument is 

proven false or when an observation contradicts the conclusion of an inductive argument.  

Falsificationists would immediately justify a scientist’s change in theory when the theory becomes 

falsified.  A supporter of Kuhn’s philosophy would see a crisis caused by troublesome anomalous 

observations to be good cause for theory change.   

     All three of these accounts of science have one factor in common when explaining why theory change 

occurs.  This factor is observation.  This does not appear very surprising; observation happens to be the 

basis of all theories and the foundation on top of which all scientific thought is built.  It does not matter 

how philosophers choose to account for the evolution of science; a single contradictory, falsifying, or 

anomalous observation that cannot be explained away by a theory will make that theory unsound.  To 

replace this theory, inductivists will see scientists constructing a new inductive argument, falsificationists 

will see scientists begin trying to falsify other theories, and followers of Kuhn will see scientists going 

through a scientific revolution so that a new paradigm can be developed and embraced by the scientific 

community.  No matter how philosophers of science choose to account for it, theory change still leads to 

scientific progress. 


