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This article reports on a study which used the APOS (Action-Process-Object-Schema) theory framework 

to investigate university students' understanding of limits of functions. The relevant limit concepts were 

taught to undergraduate science students at a university in Kwazulu-Natal in South Africa. This paper 

reports on the analysis of students' responses to four types of questions on limits of functions. The 

findings of this study confirmed that the limit concept is one that students find difficult to understand, and 

suggests that this is possibly the result of many students not having appropriate mental structures at the 

process, object and schema levels. 

In South Africa Grade 12 learners are exposed to an intuitive understanding of the limit of functions. This occurs in the 

context of the evaluation of limits of functions when finding derivatives from first principles of basic functions of the 

types f ( x )  =  b ,  f ( x )  =  x ,  f ( x )  =  x 2 ,  f ( x )  =  x 3 and f ( x )  = ^ (Department 

of Education, 2003). For this given context calculations for the limit of a function as x  approaches a, create the 

impression that this is the same as the value of the function at a .  During the past eight years, this is what my interactions 

with first year university mathematics students indicated. When confronted with a problem to evaluate a limit of a 

function, many students simply proceed to find the corresponding function value; even when the limit or this function 

value does not exist. This indicated that there was a need to engage with a study on students’ understanding of the 

concept of a limit of a function. The research questions for this study were: 

o How should the teaching of the concept of a limit of a function be approached? o What insights would an APOS 

analysis of students’ understanding of the concept of a limit of a function reveal?  

Theoretical framework 

This study is based on APOS theory (Dubinsky & McDonald, 2001). APOS theory proposes that an individual has to 

have appropriate mental structures to make sense of a given mathematical concept. The mental structures refer to the 

likely actions, processes, objects and schema required to learn the concept. Research based on this theory requires that 

for a given concept the likely mental structures need to be detected, and then suitable learning activities should be 

designed to support the construction of these mental structures. 

Asiala, et al. (1996) proposed a specific framework for research and curriculum development in undergraduate 

mathematics education. The framework consists of the following three components: theoretical analysis, teaching, and 

observations and assessment of student learning. According to Asiala et al. (1996), APOS theory functions according to 

the paradigm illustrated in Figure 1. 

Pythagoras, 71, 41-52 (July 2010) 41 


