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Abstract

This report deals with one of the problems that arise in the initial formation of Mathematics teachers at the
Universidad Auténoma of Santo Domingo. Its main purpose is to characterize the educational process of Linear
Algebra by making with emphasis on solving problems. The methods used were the historical-logical and the
analysis-synthesis. Finally, the principal result was the accuracy of different theoretical approaches and the
evolutionary stages of that process.
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I Introduction

Mathematics, as a science, plays a very important role in the knowledge that allows the development of students
in society. It permits learners to acquire intellectual conditions such asinduction, deduction, abstraction logical
and orderly reasoning; which are essential for intellectual growth, solving situations inherent to human being
actions, and establishing demands of today's world.

According to Garcia (2012), Mathematics student teachers did not receive training in the essential skills, nor the
techniques that let them to model real situations. These lacks limit the formulation and resolution of problems
related to Linear Algebra. This issue is mostly present in the Dominican Republic and is the main reason for
carrying out this research. Therefore, the objective of this study is to characterize the educational process (PDE)
of Linear Algebra by making emphasis on solving problems, in the initial training of Mathematics teachers at the
Universidad Autonoma of Santo Domingo.

Besides, the characterization of the PDE of Linear Algebra, is a trend study that inquiries the significant aspects,
such as approaches and theories of that specific process, in the initial formation of Mathematics teachers at the
Universidad Auténoma of Santo Domingo(UASD).

Theoretical foundations and approaches of the PDE of Linear Algebra in the initial formation of
Mathematics teachers.

The PDE is a formative process that in a systemic way directs the integral formation of the new generations, and
from which the students receive instruction as well as develop skills through education. This integral approach
should be the aim during the formation process of a person with both aspects, thoughts and feelings. From PDE
the motivated student teacher must solve problems and convert his-her students’ needs in mastery contents
(Alvarez de Zayas, 1999).

When the taught content is linear algebra, there is a specific PDE of this singular branch; it has to be a proper
PDE for teaching Linear Algebra during the initial formation or training of future Mathematics teachers. Linear
algebra is part of algebra itself and other larger disciplines such as mathematics. This also includes four theories:
matrices, system of linear equations, vector spaces on a body and algebraic forms. Moreover, all four theories are
closely related, and the others (Maltsev, 1976) can interpret the problems studied in each of them.
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The first two are the closest to everyday practice, but the vector spaces theory presents a greater degree of
principles from which the rest can be explained (Yordi, 2004).

This branch of mathematics especially differs from the others by the large number of characterizations
(propositions with necessary and sufficient conditions) that are present in its theories, which make the number of
relationships between their objects very large. However, it is the opinion of the authors that many of the described
features above require precision in terms of the inherent contradictions among the understandings of algebra. The
following are the key approaches that affect the PDE of linear algebra and correspond to the next unpublished
theses.

e The improvement of the teaching of Cuban higher mathematics. Experiences in Linear Algebra, Hernandez
(1989).

e The teaching of Linear Algebra through computer systems of algebraic calculation, Ortega (2002).

e Methodology to train students.

Il Historical trends of the PDE of Linear Algebra with emphasis on problems, in the training of teachers of
Mathematics of the UASD University.

(Hernandez 1989, Sierpinska 2000, Gonzélez 2000, Yordi 2003, Miyar, 2009, Garcia, 2012 and Mola, 2013)are
studies considered for the evolutionary analysis of the Linear Algebra PDE. Also, based on the indicators offered
by Mola (2013) some of the made modifications are the organization and treatment of the contents of Linear
Algebra and teaching methods and resources.

The following aspects guided the analysis of teaching the educational process of linear algebra (PDE) in the
Dominican Republic from 1973 to the present. To determine the stages, the used criteria considered the changes
that have occurred in the PDE of linear algebra from the programs and lecture notes made by the professors.
Moreover, there are three distinguished stages:

First stage: PDE of linear algebra towards the mathematical context (1973-1993).

Second stage: PDE of linear algebra to various contexts (1994-2013).

Third stage: PDE of the linear algebra towards the teaching profession (2014-present).

Next, description of the informational matrix that corresponds to each stage.

First stage: PDE of linear algebra towards the mathematical Context. Two moments (sub-stages) constitute this
stage: at the beginning, when the PDE of the linear algebra performs with a structural approach (bourbakiano);
and later, when it alternates with the operative approach, depending on the tradition or teacher training.

* The content corresponding to linear algebra is part of integral, differential calculus and equations subjects; these
threatens the integration and generalization of knowledge. Therefore, the organization of the content scattered
and depended directly on the textbook and the chair notes used by the teacher.

» The methods and resources in the didactic treatment of the content, independently of the approach used, were
the expository and explanatory-illustrative, which did not favor the leading role of students when solving the
problems; although it is good to clarify that under the second approach learners have greater participation.

» The sophistication and abstraction of theories, under the structural approach, made the applications of the
content purely mathematical; that is, students intended to learn this science. This student teacher needs to
maintain role with the operative approach that links with another context; unless, the mathematician considers
itself insufficient. Finally, another found application was the usage of systems of equations in obtaining a
multiple.

111 Conclusions

The historical analysis showed above, mentioned the unintentional usage of problem formulation applied to the
content of Linear Algebra. In addition, there was a strong character of abstraction and generalization reflected in
numerous definitions, theorems and properties of the objects of this science, which stops ensuring the
development of logical and rational thinking of students. This implies the necessity to consolidate the application
of the content to different situations, as a way to enhance the construction of problems by the student teacher.
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