
Ed Dubinsky 
Kent State University 

 
 
 
 

 A Research-Based Pedagogy for Helping Students Learn Mathematics 

 
In this talk I will describe an approach to helping students learn mathematics that we have been 
developing for three decades. It is based on a theory of learning, APOS Theory, and research conducted 
over the past 28 years, and it makes use of cooperative learning and students writing computer programs. 
The focus of the talk will be on college-level mathematics and one specific mathematical idea, but the 
pedagogical methods can be, and have been, successfully applied to a wide variety of mathematical 
concepts at the post-secondary and secondary levels. 
 
The talk will begin with several concepts from algebra, sets, binary operations and calculus that 
exemplify a wide variety of ideas that are very difficult for students. There is a single feature common to 
all of these examples and a pedagogical approach for dealing with that feature will be presented. 
 
The discussion will include a brief description of APOS Theory, a constructivist perspective, based on the 
ideas of Jean Piaget and developed by a team of researchers that I lead. The description will include the 
mental structures and mechanisms whose construction forms the heart of the theory and will show how 
specific cases of these mental constructions can be used by students to develop an understanding of 
specific mathematical concepts such as the concept of function, and to overcome the difficulties presented 
at the beginning of the talk. 
 
A powerful tool in using this approach is to have students write and run small computer programs in a 
mathematical programming language, ISETL.  Research has shown that by writing certain computer 
programs in such a language, students tend to make specific mental constructions that theoretical analyses 
propose for learning various mathematical concepts.  Examples of these programs will be given. 
 
The talk will end with a small sample of results of the application of this method. 


