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Abstracts

This article aims to reflect the trajectory of the teacher from the perspective of
building and rebuilding the knowledge of the professional in education; it shows the teacher
constituting the development of his knowledge-substance and knowledge-practice over the
course of teacher performance, which makes each professional unique, though they consist of
the same feelings and the same needs. These perspectives are made salient in the view of
authors such as Tardif, Maués, and others. The methodological proposal used is naturalistic-
constructive. This article deals with the difference between a mathematician and a
Mathematics teacher, and highlights the aspects relevant to classroom practices in this
discipline. The importance of practices that are reflective, critical and allied to theory is also
highlighted. The characteristics pointed out in the text with respect to teacher education
evidence the need for general cultural education, that is, the education of a “civilized man”.
This characteristic, when constructed, enables the Mathematics teacher to relate the content
of this discipline to the daily situations of the student’s life, thereby establishing the meaning
of the discipline for the student.
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INTRODUCTION

Every teacher, before becoming one, has been a student, and certainly innumerous
experiences, as a student, have an impact on the learning process and, by extension, the
teaching process, since teaching and learning are interwoven.

The teacher’s first contact with the teaching career is like an object of study for other
teachers. This means to say that teachers, apart from aiming to achieve determined objectives
in education, also work on an ‘object’, which is the student (Tardif, 2002). Tardif, upon
identifying students as objects, sees them as human beings who, while socialized, are
individualized, unique, and each one has particular characteristics, differences, a particular
way of learning, comprehending and understanding, not only the content inherent to the
academic context, but also to society as a whole.

This way, the academic, the future teacher, builds his conceptions with respect to
teaching and learning, according to the experiences had through different pedagogical
conceptions, once each teacher assumes a theory of teaching and learning.

In the perspective considered, the student, upon entering teacher education courses,
comes rooted in ‘conceptions’, ‘ways’ or ‘models’ that were experienced as a student. These
experiences are capable of aiding in his own education as well as complicating or inhibiting
the development of proper teaching practices, since they imply the consideration of a style of
‘teaching’ related to the way in which he had learned.

One study presented by Raymond et al. (1993) points out these conceptions regarding
teaching, as implicit and established as certainties, since this is how they learned and how
they intend to ‘teach’.

This position appears to imply that being a teacher means taking a ready and complete
pedagogical model, and simply repeat it (as if that were possible) like an unchanging
technique that can be applied without adaptations or changes necessary for each context.

However, the teacher is directly connected to objects of knowledge, and they are built
and rebuilt constantly. Thus, taking a teacher as a model cannot mean adopting a way of
being or doing, since we cannot, given that we are unique, but he should be reflected in it like
a stimulating model to achieve his own objectives which enable the development of one’s
own autonomy, personally as well as professionally.

This autonomy enables the teacher to not only perceive or understand the academic
and social context, but mainly, to perform in a way that improves them, contributing towards
the enhancement of one’s own knowledge as well as those involved in such contexts.

Only by understanding the circumstances of each context and the consequences of the
processes under way can the teacher build and rebuild his autonomous performance, that
which reflects his understanding of the situation and the possibilities of defending, improving
and even changing them (Contreras, 1997). This represents a pursuit, a learning process and
the construction of a reflective and critical teacher.

Teacher education refers to a series of factors, among them practice, the aspect which
contributes to the construction of knowledge. Certainly, practice in itself is not only about
knowing, but when it provokes a critical effect in knowledge it can be understood as a
learning process, where teachers rebuild their education.

Practice allied with theoretical conceptions structures the identity and the know-how
of the teacher. Maués (2007) reinforces this idea saying that teacher education must be based
on a solid theoretical background. The teacher builds his own knowledge, complete with sets
of knowledge, those currently as well as previously acquired, which contribute to the creation
of a unique professional identity.

The identity and the know-how of the teacher are related to the way in which he
develops his classroom activities, in other words, through the different ways in which he can
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contribute to the development of the teaching and learning process. But, for this he needs to
have a quality academic education. An education capable of building and rebuilding practices
and/or experiences acquired and developed by the academic over the course of his life, or, the
education of a “civilized man” (Carr, 1995; Kant, 1958; Ortega and Gasset, 1999). The ideas
of Carr, Kant and Ortega and Gasset on the education of a “civilized man” implies thinking
about civilized not in the ornamental sense, but as a system of ideas about situations, the
world and humanity in each era, and being able to reflect and conjecture about them.

The perspectives mentioned above can improve the quality of academic development,
and by extension, the quality of teaching, since teaching is a cyclic process, and since
working teachers at the teaching levels prior to Higher Education have, for the most part,
come from these levels.

QUALITY IN TEACHER EDUCATION: mathematician or Mathematics teacher

Quality university education has lately been an object of concern and international
level studies. And one of the indicators pointed out by the World Bank (1995, 2000)
regarding a qualification that tends to the demands of the market is a greater adaptability of
Higher Education to the demands of the job market. This demand of the academic, apart from
competence in a specific area of knowledge, flexibility and awareness of knowledge that,
upon graduating from a Higher Education institution, his education is not ready and
complete, but demands constant renewal and improvements, in order to keep up with the
scientific and technological advancements of the globalized world.

This means to say that there is a need for continuous study, which makes the
professional more and more qualified in his profession, being able to contribute with greater
success to his area of performance. In this context, the graduate programs, with their relevant
research, respond to educational needs, improving teaching in the institution itself and by
extension the educational quality of the previous levels.

A quality teacher education, whether from an undergraduate or graduate program, or a
continued education course, is a relevant aspect in the teaching and learning process for all
levels of education. The teacher is a fundamental part of this process.

Teacher competence is not summed up in a technique composed only of skills specific
to his discipline; in other words, “the teacher is not a technician or an improviser, but a
professional who can use his knowledge and his experience to develop himself in preexisting
practical pedagogical contexts.” (Sacristdn, 1995, p. 74). Understanding teacher
professionalism goes beyond knowledge and skills: it includes attitudes, behaviors and values
that form the particularities of the teacher. Being a teacher means being capable of
programming one’s own program of professional development. It means being open to
learning as a whole, being an investigator in the whole of the teaching profession, to know
how to adapt the content of the discipline to the needs of the job market.

The needs of the area of teaching Mathematics go far beyond knowledge of
Mathematics. They mainly require knowledge of how to teach it. In this sense, teacher
education in this area requires a set of strategies that contribute to better teaching, and
consequently better learning. This set of strategies refers to differentiated learning activities,
such as using games, mathematical modeling, expository classroom dialogues, and tutorial
services, among others. This diversified set of methodological practices will be understood
here as “good practices” for teaching Mathematics.

When “good practices”, mainly in Mathematics, are experienced by academics, they
can be learned, and then applied to their own teaching practice. However, it is known that for
a differentiated teaching practice, there are various factors that are involved, like for example,
the organizational structure of the teaching institution where they will be taught.
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Nevertheless, the use of good practices for teaching Mathematics in academic development
enables the students to learn, to compare and contrast new information from known
information. This means to say that one is collaborating towards the education of a critical
and attentive teacher, in other words, enabling the construction of teacher autonomy.

This suggests, then, that the teacher who only ‘professes or teaches’ should start to
rethink his role as an educator. The teacher who is aware of his teaching role needs to answer
to the demands of the job market, which means to say that teaching Mathematics needs to be
aimed at applicability; that is, the student needs to learn how to use and perceive where to use
Mathematics from school in his daily life. Learning needs to be meaningful for the student
(Ausubel, 2000). Studies in the area of Mathematics emphasize the importance of teaching
aimed at meaningful learning for the student (Nuthall, 1997; Good, Grouws and Ebmeier,
1983).

The National Council of Teachers of Mathematics (NCTM, 1989, 1991, 2000)
emphasizes teaching Mathematics aimed at understanding and applications. Exercises aimed
at the capacity to explore, conjecture and reason logically, as well as use a variety of
mathematical models effectively to solve non-routine problems. The idea of developing
Mathematics this way is based on the reasoning that this discipline is more than a set of
concepts and skills to be dominated, it includes methods of investigation and reasoning,
means of communication and notions of context. But for this fact to occur in the classroom,
the teacher needs to be capable of using a variety of practices in the classroom that
contemplate such needs.

Good teaching practices in Mathematics contribute to learning being able to keep up
with scientific and technological progress. Teaching this discipline cannot be limited to
reproductions or labeling and identifying things, it needs to be aimed at production; in other
words, the student must know how to solve problem situations present in his day to day life,
to apply Mathematics to their social context, and not only in situations presented in the
classroom, since Mathematics is one of the strongest factors of social progress, due to its
absolute universal dominance over all other disciplines, even the native language.

However, in classroom practice, what we see are practices contrary to teaching which
enables the student to build his mathematical thinking. Most students do not use Mathematics
from the classroom in real life, they learn how to do mathematics exercises, but they do not
learn why or what to do them for; that is, they cannot see where to apply Mathematics in real
contexts (Zaslavsky, 1994; Whitney, 1987).

This can be related to the resistance and/or the difficulty of many students in learning
Mathematics, since it is being worked on in a very decontextualized way, disconnected from
thought, from action and from understanding; in other words, mathematical content is
approached in an instructional way, and mainly, algebraic. This denomination is used in a
pejorative sense, to designate that which is complicated, attributing meaningless
memorizations and repetitions to Mathematics, and not to the algebraist mathematician
himself.

Algebraist teachers, according to teacher José Ferraz de Campos, waste time “[...] by
proposing and cramming the students with abstract, uninteresting and fastidious difficulties,
instead of searching within the endless wealth of facts and circumstances from ordinary life,
the necessary data for organizing useful problems.” (apud Tahan, 1961, p. 62).

Perhaps this algebraist influence is due to teacher education itself, which often falls
short of the necessary minimum. Whether it is easier to be algebraist with the students,
instead of thinking with them, discussing and/or providing them with discussion and/or
understanding, since, providing an opportunity for understanding requires courage and
mainly a holistic command of the discipline, which is sometimes difficult for a teacher from
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this area, and certainly much more difficult for those with only a general education and those
prepared to teach in the initial grades.

There is also a certain discrepancy between what is understood as a teacher of
Mathematics and a mathematician. There is, according to Fiorentini and Lorenzato (2006), a
relative difference between the two: the mathematician is directed towards Mathematics in
itself, while the teacher/educator mathematician conceives it as a means, a tool for student
development, trying to promote education through Mathematics.

One attributes the algebraist nature of the students to the algebraist teacher; that is, he
is not a Math teacher and not a mathematician, seeing that the latter aims to produce new
knowledge and mathematical tools that enable the development of the Science, while the
former has his teaching practices focused on the student. If this teacher is not a
mathematician and not a teacher of Mathematics, what is left for him to be is an algebraist.

According to Fragoso (2001), routine is parallel to algebraism. The algebraist practice
is a symptom of routine, provided by improvisation, that is, there is no class preparation.
Even if one has broad experience (or repetition), planning is still necessary, in order to avoid
the lack of variety and to make the classes more dynamic. But, for this, it is necessary to have
a teacher who craves for improvement, who is concerned with the evolution of knowledge,
who has a quality education and uses it in his teaching practice. According to the National
Curricular Parameters, “part of the problems referring to teaching Mathematics is related to
the teaching education process, with respect to initial education as well as to continuing
education.” (Brazil, 1997, p. 24).

Through the whole attributed to the Math teacher, one can say that it is not interesting
for him to know ‘a lot of Math’; what matters, is knowing how to teach it well, since, in the
teaching and learning process, he is a guide, an advisor, the one who organizes and creates
learning conditions which are able to spark the interest of the student and encourage him to
act, to think mathematically and to learn. However, knowing how to teach Math is not an
easy task; this requires constant study. This enables the Math teacher to better combine
theory and practice, to diversify his teaching strategies (good teaching practices), to discuss
and share experiences or knowledge, in other words, to improve his methodology.

Martinez and Cervone (2008) claim that research has proven that an improvement in
the results of student learning is directly connected to improvements in teaching practices.
Stein (2001) argues that better teaching practices in Math include activities centered on
important mathematical ideas, the use of multiple representations of concepts as well as of
the procedures involved, which can be solved through innumerous strategies.

Some authors present the dissemination of good teaching practices, such as aspects
relevant to quality higher education (Chickering and Gamson, 1987). Carrol and McConchie
(1998) analyze the advancement of the quality of Higher Education based on the conception
of learning organization; in other words, learning at this level of teaching needs to be
connected to good practices, since they contribute to a quality university education, as well as
to the quality of the teaching institution.

It is thus necessary to have a quality university education, which enables the future
teacher to develop good teaching practices, that is, an education that enables the construction
of a methodology capable of improving the teaching and learning process of Mathematics,
through multiple teaching strategies, and not simply with the use of “spit and chalk”.

THE TEACHER OF MATHEMATICS: good practices permeating his work
Every teacher, inevitably, adopts a pedagogical perspective; that is, they use teaching

and learning theories, since pedagogy is nothing more than the teacher’s practice, in which he
is constantly exposed to situations that only he can solve, without recipes or models, but
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within his capacities and limitations. In this sense, the condition that there is no such thing as
work without technique extends to the issue that there is no teaching and learning process
without pedagogy. This means that pedagogy is aimed at all of the aspects that can influence
this process, seeing that the content to be taught requires necessary transformations and
adaptations in order to be understood by the group that is being ‘taught’, making the
management of the subject matter a pedagogical challenge. To overcome this challenge, the
teacher needs to have total command of the content, which facilitates and enables the
development of unique techniques and/or those adapted to the situation, in other words, the
good use of a set of good classroom practices.

One cannot say that a methodology or practice is better than another, but that a set of
them can contribute to the better learning of Mathematics. The conception of good teaching
practices, especially in teaching Mathematics is pointed out as a good path that provides
different forms of teaching, hence different forms of learning. This is essential to the teaching
and learning process, since this way each teacher is unique, the students are as well, and the
different forms, practices, or paths used for learning enable the contemplation of different
learning styles, that is, they increase the chances of a greater number of students learning
better.

There certainly is not one teaching practice better than another, which is why the use
of a varied set of them can provide a better teaching and learning process. This refers to a
methodological practice aimed at understanding and not memorization, to applicability and
not to repetition, in connection to reality and not dissociated from it, since diversity broadens
the possibilities of learning. If this practice is used and developed for teaching Mathematics,
this discipline can become easy, feasible and interesting for the student, since he begins to
understand it and apply it to his daily life.

The methodological suggestions or diversity of teaching strategies are formed by a
vast spectrum of practices, which can be adapted, improved or rejected by the teacher,
depending on the situation where they are given applicability. Within this set of practices, the
use of analogies and metaphors is mentioned; problem-solving; mathematical modeling; the
formation of study groups and monitoring; classroom research; the use of para-educational as
well as educational books; practicing Mathematics in teaching workshops; the use of
mathematical games; interdisciplinarity; transversal topics; the use of new technologies and
other situations that contribute to non-routines in the classroom.

However, a list of diversified activities and/or practices can become valid only when
enriched by the creativity and dynamism of the teacher, but this follows from a quality
teacher education, from a continuous process of continued education.

FINAL CONSIDERATIONS

When the teacher builds his practice over the years, transforming his knowledge into
an identity and know-how, he is investing in his own teaching methodology, providing
quality teaching, hence a good learning process. When the teacher thinks about his work in a
critical and reflective manner, reinforcing his ideas and consolidating them with relevant
theories, he is being a true teacher, since he is pursuing ways to improve his work, that is, to
improve the teaching and learning process.

Observe that teacher education does not take place in a decontextualized manner or
from one day to the next, it happens, it is built and rebuilt in time and with time. It is never
ready and complete, it is under constant development. But, for this, the teacher needs to be
present and be different over time and not just go through the motions.

Teacher education, with an emphasis in this article on teachers of Mathematics, brings
attention to an education aimed at the capacity to use different teaching and learning
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strategies, that is, the relevance in adjusting the guidelines of good practices. They can
provide a continuous improvement in the quality of learning, increasing, this way, the
academic success of the students and answering the scientific and technological demands of
the 21* century.

REFERENCES

Ausubel, D. P. 2000. The acquisition and retention of knowledge: a cognitive view. Dordrect;
Boston: Kluwer Academic Publishers.

Banco Mundial. 1995. La ensefianza superior: las lecciones derivadas de la experiencia.
Washington, D.C.

Banco Mundial. 2000. La educacion superior en los paises en desarrollo: peligros y
promesas. Washington, D.C.

Brasil. 1997. Ministério da Educag@o. Secretaria de Educagdo Fundamental. PCNs —
Pardmetros curriculares nacionais: Matemdtica. Brasilia: MEC.

Carr, W. 1995. Una teoria para la educacion. Hacia una investigacion educativa critica. La
Coruiia: Ediciones Morata, S. L.

Carrol, M., & McConchie, A. 1998. Avango da qualidade através de exemplos:
desenvolvendo uma teoria para construir uma organizacdo de aprendizagem através de
exemplos. In: Evaluation of European Higher Education: A Status Report. Denmark.
April 20, 2001 from <http://www.enqa.net/docs.lasso/statusreport1.html>

Chickering, A. W., & Gamson, Z. F. 1987. Seven Principles for Good Practice in
Undergraduate Education. AAHE Bulletin, Mar., p. 3-7.

Contreras, J. D. 1997. La autonomia del profesorado. Madrid: Morata.

Fiorentini, D. & lorenzato, S. 2006. Investigacdo em Educacdo Matemdtica: percursos
teoricos e metodologicos. Campinas, SP: Autores Associados.

Fragoso, W. da C. 2001. O Medo da Matematica. Revista do Centro de Educagcdo. Disponivel
em: < www.ufsm.br/ce/revista/revece/2001/r8.htm> Acesso em: 31 mar. 2006.

Good, T. Grouws, D. & ebmeier, H. 1983. Active mathematics teaching: empirical research
in elementary and secondary classrooms. New York: Longman.

Kant, E. 1958. Filosofia de la Historia. Buenos Aires: Editorial Nova.

Martinez-Miller, P. & cervone, L. 2008. Breaking through to effective teaching: a walk-
through protocol linking student learning and professional practice. Lanham, M. D.:
Rowman & Littlefield Education.

Maués, O.. As politicas de formacgdo de professores: a “universalizacdo” e a pratica. ANPED.
Disponivel em: http://www.lpp-uerj.net/olped/documentos/0423.pdf. Acesso em: 24
abr. 2007.

NCTM — Member Benefits — Principles e Standards for School Mathematics. 1989, 1991,
2000. Disponivel em: http://standards.nctm.org/ Acesso em 01 nov. 2009.

Nuthall, G. 1997. Understanding student thinking and learning in the classroom. In: B.
BIDDLE., T. GOODSON (Eds.), International handbook of teachers and teaching
(vol. 2, p.681-768). The Netherlands: Kluwer Academic Publishers.

Ortega & Gasset, J. 1999. Missdo da Universidade. Rio de Janeiro: EDUERJ.

Raymond, D., Butt, R.L. & Yamagishi, R. 1993. Savoirs pré-professionnels et formation
fondamentale — Approche autobiographique. In: Gauthier, C., Mellouki, M. & Tardif,
M. (EDS.). Le savoir des enseignants: unite et diversité. Montréal: Logiques, p. 137-
168.

Teacher education, Page 7



Research in Higher Education Hournal

Sacristan, G. J. 1995. Consciéncia e Acgéo sobre a pratica como Libertacio Profissional dos
Professores. In: Novoa, A. (org.). Profissdo Professor. Portugal: Porto Editora.
Capitulo III.

Stein, M. 2001. Teaching and learning mathematics: How instruction can foster the knowing
and understanding of number. In: J. Brophy (Ed.), Subject-specific instructional
methods and activities p. 111-114. New York: Elsevier Science.

Tardif, M. 2002. Saberes Docentes e Formacdo Profissional. Petrépolis, RJ: Vozes.

Tahan, M. 1961. Jilio César de Mello e Souza. Diddtica da Matemdtica. Sao Paulo: Saraiva.

Whitney, H. 1987. Coming Alive in School Mathematics and Beyond. Educational Studies in
mathematics, v. 18, 229-242.

Zaslavsky, C. 1994. Fear of Math: How to get over it and get on with your life. New
Brunswick: Rutgers University Press.

Teacher education, Page 8



