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Theories of Learning and Teaching
Constructivism
The popular theory of how people learn mathematics these days is “Constructivism.” The name comes from the central idea of constructivism: that people construct their own knowledge.  The idea of constructing knowledge is already full of metaphor, but I’ll add one more: If knowledge were a sandwich, constructivists would say a teacher can’t give a student a sandwich, but only suggestions of ways they could put together the ingredients they already have.  The students must make their own sandwich.  [Things to think about: Is knowledge a thing you can construct, or is it a process of knowing?  What are the ingredients of knowledge?]

There are a lot of flavours of constructivism, but most would agree with the following statements:

1.  Learning is purposive: people learn what they need to learn.

2.  Prior knowledge and attitudes determine what a person can learn.

3.  Learning is an active process: Learning is something people do, not something which is done to them.

4.  Learning involves making connections with prior knowledge.

5.  Learning involves conceptual change.  For example, to learn about integers involves a change in the concept of number.

6.  Social interaction is vital to learning.

7.  Physical interaction is vital to learning

8.  Different people can know the same thing.  For example both you and I know that 2+2=4 (assuming an appropriate axiom system).  Some constructivists don’t agree with this one.  They are called Radical Constructivists.

For more about Constructivism, see the Web or the course texts.

Mathematical Activity

The following four steps are used in the Suido method of teaching, developed by the Association of Mathematics Instructors in Japan.

1.  Actions on physical objects (chosen by teachers for their mathematical properties)

2.  Representations of actions (drawings, graphs, diagrams, things that look like the actions)

3.  Symbols standing for the actions.

4.  Formal actions on symbols.

The Suido ARSF method is similar to many others, notably Bruner’s.
