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In this paper our main objective is to interpret the major 
concepts in Wittgensteinõs philosophy of mathematics from a 
social constructivist point of view in an attempt to show that 
this philosophy is still very relevant in the way mathematics is 
being taught and practiced today.   
 
1. A brief discussion of radical constructivism  
2. A rudimentary analysis of the basic tenets of social 

constructivism.   We observe that, the social constructivist 
epistemology of mathematics reinstates mathematics, and 
rightfully so, as òé a branch of knowledge which is 
indissolubly connected with other knowledge, through the 
web of languageó (Ernest 1999), and portrays mathematical 
knowledge as a process that should be considered in 
conjunction with its historical origins and within a social 
context 



3. The connections between social constructivism and 
Wittgensteinõs philosophy of mathematics.  Indeed, we 
argue that the apparent certainty and objectivity of 
mathematical knowledge, to paraphrase Ernest (Ernest 
1998), rest on natural language.  

 
Moreover, mathematical symbolism is a refinement and 
extension of written language: the rules of logic which 
permeate the use of natural language afford the 
foundation upon which the objectivity of mathematics 
rests.  Mathematical truths arise from the definitional 
truths of natural language, and are acquired by social 
interaction.  Mathematical certainty rests on socially 
accepted rules of discourse embedded in our forms of life, a 
concept introduced by Wittgenstein (Wittgenstein, 1956).   

 
 

ωRADICAL CONSTRUCTIVISM 



Constructivism, a movement associated with such 
figures as Immanuel Kant (1724-1804), John 
Dewey (1859-1952), and Jean Piaget (1896-1980), is 
an epistemological perspective which asserts that 
the concepts of science are mental constructs 
posited to elucidate our sensory encounters.  



     The fundamental tenets of constructivist epistemology 
are:  

È Knowledge is a construct rather than a compilation of 
empirical data  

È There is no single valid methodology in science, but 
rather a diversity of functional and effective methods  

È One cannot focus on an ontological reality, but instead 
on a constructed reality.  Indeed, search for ontological 
reality is entirely illogical, since to verify one has 
reached a definitive notion of Reality, one must already 
know what Reality consists of   

È Knowledge and reality are products of their cultural 
context, that is, two independent cultures will likely 
form different observational methodologies   
 



     The term constructivist epistemology  was first used by Jean 
Piaget in his famous 1967 article Logique et Connaissance 
Scientifique (Piaget 1967), but one can trace constructivist 
ideas back to 

 
      Heraclitusõ adage panta rhei (everything flows),  
 
      Protagorasõ claim that man is the measure of all things  
 
      The Socratic maxim "I only know that I know nothing,ó  
 
 Pyrrhonian  skeptics, who rejected the prospect of attaining 

truth either by sensory means or by reason, who, in fact, 
even considered the claim that nothing could be known to 
be dogmatic.  



     In 1970s, Ernst von Glasersfeld, who referred to the 
above type of constructivism as trivial constructivism, 
introduced the idea of radical constructivism, based on 
two premises:   

È Knowledge is not passively received but actively built 
up by the cognizing subject  

È The function of cognition is adaptive and serves the 
organization of the experiential world, not the 
discovery of ontological reality ( Glasersfeld 1989, 162) 

     The term radical was used primarily to emphasize the 
fact that from an epistemological perspective, any 
constructivism had to be radical in order not to revert 
back into some form of realism. 



     In the modern philosophy of mathematics the 
major issue is the absolutist versus the 
conceptual change (fallibilist) dichotomy.   

    The absolutist philosophies, which date back to 
Plato, assert that mathematics is a compilation 
of absolute and certain knowledge,  

     

    The opposing conceptual change perspective 
contends that mathematics is a corrigible, 
fallible and transmuting social product 
(Putnam 2000).   

 



     Absolutism makes two basic assumptions.   
      1. Mathematical knowledge is, in principle, separable 

from other human activities.  It is discovered not 
invented.  

      2. Mathematical knowledge, logic, and the 
mathematical truths obtained through their 
applications are absolutely valid and eternally 
infallible.   This second assumption can be written as  

     Certain established rules and axioms are true 
È If  ὴ is a statement that is proven to be true at time ὸ 

then ὴ is true at time ὸ ὸ, for any ὸ π.   
È Logical rules of inference preserve truth: If ὴ is a true 

statement, and ὒ is a logical rule of inference, then ὒὴ 
is true.  
 



    In sciences absolutist views, through the 
collective efforts of philosophers such as Karl 
Popper, Thomas Kuhn, Imre Lakatos, and Paul 
Feyerabend, have vanished.   

    However, among philosophers of mathematics 
the absolutist views nevertheless still prevail: 
mathematics is the epitome of certainty and 
mathematical truths are universal, and culture - 
and value-free.  Its concepts are discovered, not 
invented.  

 



     There are two major objections to mathematical 
absolutism.   

     1.As noted by Lakatos (1978), deductive logic, as 
the means of proof, cannot establish mathematical 
certainty for it inexorably leads to infinite regress - 
there is no way to elude the set of assumptions, 
however minimal, mathematical systems require. 
This even applies to definitions:  

 
òWhat should we gain by a definition, as it can only     
lead us to other undefined terms?ó (Wittgenstein 
1965, 26) 
È   

 



     2. Even within an axiomatic system, 
mathematical theorems cannot be considered 
to be certain, for Gºdelõs Second 
Incompleteness Theorem demonstrates that 
consistency requires a larger set of assumptions 
than contained within any mathematical 
system. 



    The social constructivist point of view (Paul Ernest) 
is rooted in the radical constructivism of Ernst von 
Glasersfeld.  This point of view regards 
mathematics as a corrigible, and changing social 
construct, that is, as a cultural product fallible like 
any other form of knowledge.  Presumed in this 
stance are two claims:  

È The origins of mathematics are social or cultural  

È The justification of mathematical knowledge rests 
on its quasi-empirical basis   

 



     Hence, the absolutist philosophy of mathematics 
should be replaced by a philosophy of 
mathematics built upon principles of radical 
constructivism that, nevertheless, does not deny 
the existence of the physical and social worlds.  
This requires the incorporation of two extremely 
natural and undemanding assumptions, namely,   

È The assumption of physical reality: There is an 
enduring physical world, as our common -sense 
tells us  

È The assumption of social reality: Any discussion, 
including this one, presupposes the existence of 
the human race and language (Ernest 1999) 
 



     The epistemological basis of social constructivism 
in mathematics:  

È The personal theories which result from the 
organization of the experiential world must fit  the 
constraints imposed by physical and social reality  

È They achieve this by a cycle of theory-prediction -
test-failure -accommodation-new theory  

È This gives rise to socially agreed theories of the 
world and social patterns and rules of language 
use  

È Mathematics is the theory of form and structure 
that arises within language.  

 



     Ludwig Josef Johann Wittgenstein (1889 ð 1951) 
was an Austrian born British philosopher  

     "perhaps the most perfect example é of genius as 
traditionally conceived, passionate, profound, 
intense, and dominatingó  

    An òarresting combination of monk, mystic, and 
mechanic,ó  

     He was a rather enigmatic, unfathomable 
character, at times deeply contemplative, at times 
utterly pugnacious, and almost always resplendent 
with inconsistencies and paradoxes. 


