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Introduction and research problem

In my research, I focus on the concept of derivative at a point; this concept was selected as a means to study students' conceptions and difficulties when learning derivatives. This concept has been chosen because it poses problems to students throughout the teaching / learning process. It is known that this concept is connected to many other concepts and it can be represented in various ways. So there are many ways and different interpretations to understand it. In particular, there are many findings reported in the mathematics education literature related to my topic; these include the study of students' difficulties with tangents [START_REF] Tall | Building and testing a cognitive approach to the calculus using interactive computer graphics[END_REF][START_REF] Vinner | Conflicts between definitions and intuitions: the case of the tangent[END_REF] of with the understanding of derivatives at a point [START_REF] Park | Is the derivative a function? If so, how do students talk about it[END_REF].

Since 1957, mathematics education in Tunisia has known five reforms at the secondary level. In the current reform, derivatives are first introduced as an instantaneous speed in the third year of secondary school (17-18 years).

In this research, my goal is to identify the obstacles and constraints that prevent students from understanding the concept definition of a derivative and from having adequate concept images of it. My study is guided by the following questions:

1. Does this introduction guarantee a good conceptualization of the derivative at a point? 2. What are the difficulties that prevent secondary and university students from apprehending and visualizing this concept?

Theoretical framework

In my research, I draw on the frame of Concept Image and Concept Definition [START_REF] Tall | Concept image and concept definition in mathematics with particular reference to limits and continuity[END_REF], which is a powerful theoretical construct that allows for analyzing students' representations of derivatives. The total cognitive structure associated with a derivative in a student's mind can give us many ideas about the reasons for the misconceptions and lack of understanding that students have. In this study, I consider the interpretation of a derivative as an instantaneous rate of change, which plays an essential role to strengthen students' concept image.

Methodology

The participants in my research are third-year secondary students (17-18 years) in the mathematics section in a Tunisian public school, as well as first-year university students in the Mathematics program in a Tunisian University. I chose these participants to identify some types of difficulties that persist for University students. Sixty secondary students and twenty university students were interviewed in January 2019. They also filled a questionnaire.

The results show that participants learned by heart the definition of a derivative at a point and therefore give its symbolic representation without knowing that the derivative at a point is an instantaneous rate of change. We interpret this as a result of the teachers' practices (that focus on procedural understanding), as well as the absence of the term "rate of change" in the formal definition in the third-year secondary textbook. Furthermore, institutional choices do not seem to propose contextualized activities where rates of change are used.

This introduction does not help pupils / students understand the derivative at a point, because in physical sciences they have not learned that instantaneous speed is an instantaneous rate of change and in mathematics they cannot find the term "rate of change" in the formal definition. Then, students' difficulties also lie in the articulation of knowledge from physical sciences and from mathematics.

The slope of a tangent is the main representation in their concept image, and to explain their evoked concept image, they use some words referring to language difficulties because their first language is Arabic.

This traditional teaching (where technology is absent) does not allow students either to visualize the concept definition of a derivative nor to develop adequate concept images. There is much to learn and this traditional teaching (using blackboards and static images) does not allow students to see the dynamic characteristics of derivatives especially when there are interplays between settings. These traditional practices hinder our pupils from seeing the link between the slope of the secant line and the slope of the tangent line.
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