Analysis of Calculus learning through the technique of Problem-Based Learning

Research problem
There is a special concern from differential and integral calculus teachers from Prepa Tec with respect to the learning of students in this science, since the majority of students learn and apply calculus on a mechanic way, memorize procedures without understanding what they’re doing, and don’t apply the acquired knowledge for identifying, analyzing, and building mathematical models, represented with functions. They don’t develop abilities that make them understand, analyze, and apply the concepts and basic elements of calculus. By not doing this, students can’t use it as a tool for the model and solution of problems, and consequently it is impossible to establish a link between calculus and their daily life. This problem is frustrating and not motivating for teenage students and involved teachers. However, the PBL technique with scenarios of natural phenomenon related to space sciences pretends to offer a solution, by researching: how do students perceive their learning when the teacher uses a PBL technique, with scenarios of different phenomena of space sciences? 
Besides, this investigation was oriented to know if the design of the PBL scenarios of space sciences guides the students to identify the problem, have a necessity to research and interpret the information to mathematical language for making a mathematical model which represents the phenomenon and its behavior. 
However, there are some important questions to answer about the proposed solutions. Are students able to apply mathematical knowledge, especially in calculus, for identifying, analyzing, and constructing mathematical models, which may represent the phenomenon and its behavior, as well as to mathematically fundament their solutions? Are students able to understand and apply the knowledge acquired at the classroom for solving real-life problems through the technique of PBL? It was also interesting to see if there were any differences between traditional learning and PBL, as well as to know if a PBL associated with space will develop in the students critical, analytical, and reflexive thinking abilities, since it is one of the principal objectives when learning mathematics. 
Objectives of the investigation

General Objective


To know what is the perception of students from Prepa Tec, Campus Guadalajara, about their learning process in calculus, when their teacher applies the technique of PBL with the design of scenarios about space science phenomena. 
Particular Objectives

· To know how do real-life phenomena scenarios, such as the ones of space science, motivates high school students to learn calculus through the PBL technique.
· To know if the student perceives that the PBL technique helps him or her to apply the basic concepts of calculus, to identify, analyze, and build mathematical models that allow them to represent the phenomenon and its behavior, as well as to fundament the proposed mathematical solutions with models. 
· To determine the importance that the design of the PBL scenario in guiding the student to investigate and analyze information, in order to express it on a mathematical language and thus design a mathematical model that represents the reality of the phenomenon and its behavior.
· To know and to understand how do students from Prepa Tec, Campus Guadalajara, learn and get motivated when the teacher uses the PBL technique for learning, through the design of qualitative evaluation instruments. 
· To analyze the obtained information through the investigation in order to know how is the learning process that students have when the teacher uses the PBL technique. 
