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Abstract:Thisarticleaimstoinvestigatethechangesoccurredinthe pedagogical
activity of preservice Mathematics teachers as they understand the Mathematics
content as one of the elements composing their activity. The research methodology
used was of a formative experiment. The sample comprised ten preservice teachers.
Among the recorded results, it is important to highlight the awareness that contents
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Introduction

According to D'Ambrésio (2007) and Lorenzato (2010), among others, math
teacher training needs to be guided by the articulation between elements that make
up the pedagogical activity of the teacher. Such articulation must allow planning and
evaluation to be a fruitful connection between student and content.

Moura et al. (2016) show the need of integrating elements such as planning,
content and evaluation. The ones in charge to train future teachers must work hard
to develop such a relation, so that teachers will be able to teach specific contents in
an organized way. In order to reach such integration, i.e., knowledge about specific
contents and about how to organize their teaching, the set of courses in Mathematics
teacher training programs in Brazil focuses on specific Mathematics contents and
didactic and pedagogical formation - separately. Thus, researchers are working on
investigating Mathematics teachers' education in order to reach theoretical common
ground to meet today's educational demands (LIBANEO, 2008; MOURA et al., 2016;
PIMENTA; LIMA, 2017).

The present article complies with the scenario set by these discussions and
aims to understand what changes occurred in the pedagogical activities of preservice
Mathematics teachers who realize that the Mathematics content are one of the
elements composing such particular activity. Our sample comprised ten teachers who
participated in a training program for one school year. The experiment was conducted
by the professorin charge of the discipline named Supervised Internship. In this period,
we tried to find the answers to the following question: What actions have demonstrated
changes in the pedagogical activity of undergraduate Mathematics teachers during
the experimental period in terms of understanding that the Mathematics content is
one of the elements composing such activity?

We first present a discussion about the Mathematics teacher education as well
as information on the method and methodology used in the study. Next, we describe
the data analysis, which lied on a perspective that goes beyond a simple description
in order to better explain the problem addressed in the research. Finally, we bring
some considerations on the teacher education process experienced by Mathematics
teachers and the evidences about their awareness of contents as one of the elements
determining the development of their pedagogical activity and of students' learning
process.

Preservice Mathematics Teacher Education

Preservice Mathematics teacher education is a vast subject for research, as
it poses challenges that embody different forms in space and time, within distinct
historical-social contexts. AccordingtoPimentaandLima(2017)and Mouraetal.(2016),
it is essential to discuss Mathematics teachers’ education, careers and weaknesses, as
well as their organization and transformation skills.

With respect to courses available for Mathematics teachers in Brazil, the study
by Gatti and Nunes (2009) used a sample with 31 disciplines focused on the features
and composition of school curricula and respective amendments. Results have shown
growth in availability of teacher training programs focused on Mathematics teacher's
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education in private institutions between 2001 and 2006, as well as a larger number of
students enrolled in these programs. On the other hand, the number of students in the
same courses in public institutions has decreased, which suggest that students from
public schools who seek teacher licensure look for attending private universities.

Nonetheless, Gatti and Nunes (2009) observed a strong emphasis on specific,
rather than methodological, knowledge when assessing 1,228 mandatory and 100
elective courses. When it comes to Supervised Internship, these authors found that
"[...] credit hour requirements and supervised internship processes remain unclear"
(GATTI; NUNES, 2009, p. 107, our translation). The study did not detect any intentionally
organized project to connect formation aspects to Mathematics teaching.

Similar to these results, the present study also found two models of Mathematics
licensure programs in Brazil: the ones focused on a basic formation in Mathematics,
which opens up space for pedagogical formation, geared towards the Education field
and courses on the teaching of Mathematics; and those based on courses focused
on specific formation in Mathematics in order to meet the Curriculum Guidelines for
Mathematics Courses - these programs provide only few courses addressing Education
or Mathematics Teaching.

Researchers such as D'Ambrdsio (2007), Fiorentini (2009), Libaneo (2004), and
Moura et al. (2016), among others, have been publishing studies about Mathematics
teachers’ education in Brazilian universities. Publications resulting from their research
have been heating discussions on the education of these teachers. The goal is to better
understand the elements composing their pedagogical activity and how these elements
interact with each other. These researchers point out that part of problems concerning
Mathematics teaching relates to the process of preservice teacher education. They did
so in order to address the interdependence between aspects composing Mathematics
teachers' pedagogical activity, such as planning, content and evaluation. They start from
the premise that Mathematics teacher education is supported by content reproduction,
which does not change the objective reality nor contributes to create a new reality;
instead, it just quantitatively multiplies previously produced qualitative changes.

As opposed to the aforementioned concepts and in order to better understand
the Mathematics teacher education process, authors like Cedro (2008), Lanner de Moura
(2007), Moraes (2008), Moura et al. (2016), Silva (2018), among others, assumed that
the theoretical-methodological assumptions of the cultural-historical approach and its
association with dialectical and historical materialism could provide a strong ground
in this sense. These authors understand Mathematics Teacher education as "[...] the
necessary mediation in the process of constitution of the individuals involved, rather
than just an end in itself" (MOURA, 2000, p. 89, our translation).

Therefore, embracing the cultural-historical approach as the basis to think the
Mathematics teacher education process means "[...] to understand it as a means of
appropriating the historically produced culture" (MORAES, 2008, p. 112, our translation).
More than that, it means to see such education as a central process to the formation
of teachers as agents with their own historical specificities (LANNER DE MOURA, 2007).
Thus, it would be possible to attain a Mathematics teacher education that derives from
interactions set within their fields of action, which should be taken into consideration
when teaching Mathematics contents (MOURA et al., 2016). The teaching of Mathematics
content must consider the fact that knowledge appropriation is different for each
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individual. According to Silva (2018), knowledge results from teachers and students’
social practices, it derives from the dialectic relationship in which theory guides the
practice, and practice changes the theory. This process paves the way for knowledge
production at different levels, based on students' understanding.

According to the aforementioned premises and in order to understand the role of
content as elements of Mathematics teachers’ pedagogical activity, the chosen research
method and methodology will be presented. They cover the process taken to develop
the awareness of contents as an aspect composing Mathematics teachers’ pedagogical
activity.

The Importance of Contents to Individuals' Development

The purpose of making students advance in their development relates to the basic
premise of pedagogical activities, namely: learning. The historical-cultural awareness
regarding intellectual development process is mainly concerned with the role of the
content and the relations that individuals make with it.

Vigotski (1995) shows that intellectual development derives from the relations
that individuals make with the content; in other words, content appropriation by the
individual leads to the development of their psychological functions. Therefore, teachers
must address a content capable of making students progress through the pedagogical
activity, that is, students should not be taught information that they already know
about or topics that are beyond their current abilities. Such concept about the choice
for a certain content is one of the elements to guide teachers’ decision about what to
teach. By selecting a content, teachers challenge the individual/content relationship,
which is herein understood as the individual/object relationship. Radford (2011, p. 13,
our translation) states that mathematical objects must not "[...] be acknowledged only
as existing entities, but as conceptual objects generated by human activities".

In this way, the meaning given to this relationship comes from the expectation
about what is to be produced, the expected intellectual development and the
understanding about how to achieve what is needed. Thus, teaching content should
imply a different student every time; therefore, the purpose of offering a content must
be systematically assessed, as achieving intellectual and social development changes
in every single occasion and opens new possibilities for the pedagogical activity. The
interconnection between individual and content from the teachers’ perspective emerges
and consolidates after teachers acknowledge each student as a unique individual. This
teacher-individual faces the complex task of organizing their pedagogical activity by
taking into account the heterogeneity of students in the classroom and the individual
trajectories of content appropriation to be taught to the student-individual.

Given the theoretical assumptions of our investigation, we assume a complex
association between language and thought, in which it is a fact that school contents
play a role in strengthening the act of thinking, in a way to unleash individuals from
the shackles of empiricism. Therefore, the formative process developed that gave rise
to this article includes the issue of teaching knowledge in the form of content, so we
qguestion how to think about the teaching process of school mathematical content taking
such theoretical considerations into account, as well as how to relate the dialectical
movement with this same content.
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In the face of such questions, we also stress the need to allow students to study
these contents as historically produced and systematized knowledge, in a way that
they can also understand the social practice of school content to be used to transform
reality.

According to Vigotski (2004), school enables the generation of a learning process
that consists of appropriation of contents found in the school's social-cultural space.
The author also points out that development would be the inner reconstitution, at
intrapsychic level, of what was learnt from these contents. That way, the pedagogical
activity aims at overcoming the content known by the student in order to introduce
another one, as doing so would take such knowledge to a higher level.

According to Libaneo (2008), these conceptions pose essential aspects for a
teaching of contents that promotes intellectual development. However, for such
contents to actually work as development agents, teacher's actions should take into
account more than just information about current events from the different aspects
of culture or simple appropriation of techniques for immediate application. It is
demanding to redeem the historical processes to elaborate such acquisitions. The
analysis of the very essence of the social-historical knowledge is fundamental for
students to appropriate material and ideal elaborations. According to Radford (2011,
p. 44, our translation), it would be "[...] a matter of better understanding the nature of
mathematical knowledge and finding new teaching possibilities within its historical
structure”. Itis worth mentioning that such elaborations are vital to overcome empirical
and spontaneous conditions caused by the contemporary capitalist sociality, observed
in the relations between individuals and society, which are fragmented due to an
alienation process.

Thus, the selection and identification of mathematics contents to be taught
at school and the definition of the appropriate conditions to materialize the actions
are the way to organize the teaching process, which requires teachers to fathom the
importance of this move within the teaching/learning relation. In order to understand
the human thoughts that gave birth to mathematical contents and their rise and
development, it is necessary to establish their relation with the cultural context
(RADFORD, 2011). This association is observed as a formative experiment, so study
tasks were planned, as presented below.

Method and Methodology: interconnected pathways supported by the
same theoretical basis

Based on our theoretical perspectives and in a way to find the truth about
the investigated phenomenon, we planned and developed a formative experiment
with ten teachers in training during an academic year. The experiment comprised 36
meetings that took place during supervised internship classes in the university and 32
meetings to develop school-field internship activities (developed in 2013). According
to Davydov and Markova (1987, p. 326, our translation), the formative experiment "[...]
is a structure to investigate the development of human psyche, which dwell on studies
by Vigotski". Vigotski (2003, p. 86, our translation) stated that only experimental
analyses would allow "[...] understanding the process through which the concept
formation evolves in real human life".
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In order to ease the understanding about the structure and development of the
formative experiment, Chart 1 depicts the moments composing it.

Chart 1 - Formative Experiment Moments

1t Moment: Theoretical
references

2" Moment: Planning the
teaching tasks

3" Moment:
Re-elaborating the
teaching tasks

4 Moment: Analysis
about the new synthesis

Planned to expose the
chosen theoretical basis.
For this, we studied texts
by the main authors that
substantiate the organization
of study tasks. The aim was
to provide cognitive means
to understand and change

We planned two sets of
tasks: one about interest
and another about areas
of plane figures. Such
tasks were theoretically
and methodologically
substantiated by the
Teaching Guidance Activities.

Featured as the space
available for future teachers
to re-elaborate study tasks.
This happened in parallel
to the development of such
tasks in the school-field
internship.

At this moment, teachers
socialized the experienced
situations. The goal was to
understand the process to
use contents as elements of
pedagogical activities.

the objective reality.

Source: elaborated by the authors.

In order to get to know and understand the phenomenon in process, all the
development of the formative experiment was recorded in digital audio-visual format.
These recordings were fully transcribed and became the database for this study. These
data will be further analyzed to achieve the study aims.

Inthe nextsession,we presentthestructureofouranalysiswhichaimsatcovering
the actions of a group of undergraduate Mathematics teachers who understood the
use of contents as elements of their pedagogical activity during the elaboration of
tasks to be practiced throughout their supervised internship. Such peculiarities, their
episodes, scenes and flashes will be highlighted in the analysis unit, as follows.

Data Analysis Beyond Description: explaining the research problem

Data analysis demands acknowledging that this process does not lie on
theoretical-methodological guidance. Therefore, it becomes indispensable to bear in
mind the importance of a method to ground the production of knowledge derived
from this process itself. Thus, we highlight that the method chosen and applied refers
to all stages of the present study, rather than just to the data analysis - it is the so-
called dialectical historical materialism. Therefore, the present analysis is not limited
toasimple description, but encompasses an explanation, leading to the concretization
of the phenomenon (KOSIK, 1969).

Following this logic, based on the collected data, the unity was defined, based
on Vigotski (2001, p. 19, our translation), as "[...] a living and indivisible part of
the whole". This allowed to selecting teaching episodes that can be understood as
actions that disclose the education process (MOURA et al., 2016). Hence, the teaching
episode was divided into two scenes in order to better understand the constituted
phenomenon. According to Mouraetal. (2016), these scenes are composed of moments
when individuals confirm indications about the use of established formative actions.
In these scenes, some flashes represent traces of change in individuals’ thinking (SILVA,
2018). These are not "[...] a mere definition of signs, but an attempt to find in its web
more than just the existence, but also the very nature of the signifying process of
the involved individuals" (SILVA, 2018, p. 89, our translation). The flashes also make it
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possible "[...] to bond little details and peculiar indications, i.e., they link the particular
to the universal, they become a peculiar way to understand data from the analysis of
episodes and scenes composing them" (SILVA, 2018, p. 152, our translation). Therefore,
our aim is to understand, based on the analysis process, how individuals became aware
of the content as an element constituting their activity during the development of
supervised internship actions. The chart below shows how this analysis was organized
in order to explain this move.

Chart 2 - Description of movements observed inside the Analysis Unit

Analysis unit: Understanding the role of contents to the elaboration of Mathematics teachers’
pedagogical activities

Episode: Interdependence | Scene 1: The role of the content in the establishment of the
between aspects linked to the | pedagogical activity
pedagogical activity

Scene 2: The importance of the didactic process: the “formative”
meeting between student and the content to be taught.

Source: Elaborated by the authors.

Episode: Interdependence between aspects that ground the pedagogical
activity

This episode, the scenes composing it and their flashes, are the way to
understand how the associations between individuals in the research become real.
This analysis evidenced the potential and range of the ascension movement from
abstract to concrete, which was proposed in the present investigation. It was the
means to understand the previously observed formative reality by guiding an in-depth
understanding about the relationships addressed with more detailed elaboration. This
movement also enabled elucidation and discernment between objective phenomena
found in the actions by the investigated individuals or, in other words, the several
dimensions and aspects constituting the relationships between individuals.

Scene | - the role of the content in the establishment of the pedagogical
activity

Location and scenario to assure scene | — The scene took place in the tenth
meeting of the formative experiment, during an internship class in the university. The
scenario set for this scene was around the discussions that had preceded the choice
for the content to be used in the first activities.

1: Aline: Guys, Tiago was right, we have to choose the content.

2: Vanusa: We don't have many options... we must choose contents about finances, otherwise we won't
meet the required curriculum guidelines.

3 (1): Vivian: We can't start from something too hard... we have to start from something close to what
they already know.

4:Tiago: Are you talking about teaching something they already know?

5 (2): Vivian: No, I'm talking about choosing something related to mathematical finance, something they
don't know yet, but that is close to something they already know, then we add the information they don't
know.

6: Vanusa: Look, | work at a car dealership, if there is one thing people who leave school don't know, it's
to deal with interest rates.

7: Aline: What do you think if we choose interest as the content?

8: Luciana: Ok. It's fine for me.
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9: MM: What do you think?

10: Bruna: So be it.

11 (3): Yann: And what if we could use the historical synthesis to plan the activity to them, because then
we will find the ups and downs that led to the concept of interest we have today.

12: Joel: It'll be good because they will understand how much they pay for a financed car.

13: Marilene: So guys, choosing this content will be very important for students at school because it fits
the reality they observe at home.

14: Vanusa: You know what? Almost no one who buys cars in my shop mention anything about interest
rates, actually, they don’t even ask to see how we calculate it.

15: Marilene: They don't ask because they have no idea on how to calculate it.

16: Joel: [...] or they don't even want to know.

17: Aline: Maybe, if they had at least a slightest idea about it, they would ask.

18: Bruna: That’s true.

19 (4): Gabriela: What if after our class the students change their opinion about interest?

20: Vanusa: That's true Vivian, | hope it happens for real, it would be awesome.

21: Luciana: | hope it does.

22:Tiago: So, let's plan it.

23 (5): Marilene: Choosing this content will be important because it matches their reality, it's something
they already know, but that they actually didn't know how to do, and our role is to guide their learning
about it.

24:Bruna: Also as interest will be the content and as it matches their reality, then what do you think about
using a daily situation to trigger the Learning Process?

25:Tiago: | agree with it, | guess that it will be cool because interest rates give the opportunity to work
with a task.

It is important to note that thoughts are elaborated and developed with
generalization, i.e., it goes from individual to general then back to individual again.
Generalization is the act that connects thoughtand language. The individual learns the
generalizing function of thinking at school through the mediation of the theoretical-
scientific language. It is different from what is observed in the daily language for
social communication. Given the theoretical assumptions in the present investigation,
it was possible to take into account the complex association between language and
thinking. The role of the content is also acknowledged, since it reinforces the act of
thinking and unleashes it from the empirical ties. This scene aims at the issue about
turning knowledge into content. This process is a way to allow students to go from
spontaneous to a more elaborated knowledge (scientific).

Vivian (Flash 1) and Tiago (Flash 2) show that they had understood the important
association between learning process and development, referred by Vigotski (2003)
as the dialectic relationship that, although not limited to school environment, is as
important as the role it plays, mainly when it comes to teachers’ understanding about
the need of establishing the way the individual must act within the so-called proximal
development zone of their students. It is done in order to allow them to make their
potential development real. Flashes that corroborate such discussion are presented
below.

With respect to this development zone, Vigotski (1995) establishes the existence
of two development levels. The first, named real development level, concerns actions
that individuals take on their own, in an independent way. The second one, known as
potential development, regards what this individual is able to achieve with the help
of adults. The speech by Vivian (Flash 2) highlights that the route to be taken by the
student between the potential and real zones is the same route the teacher must take,
and this trajectory must encourage inner conquests of the individual towards learning.
"[...] the essential feature of learning encompasses the potential development field,
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i.e., it encourages a set of inner inter-relation processes that promote the individual's
development" (VIGOTSKI, 2003, p. 115, our translation).

Inregards tothe association between learning and development, thisauthoralso
points out that a good teaching is the one acting in students' proximal development
zone. Accordingly, itis convenient to ask: how can one think about the process to teach
a certain Mathematics content by taking into account such theoretical considerations?
How is it possible to establish specific teaching and learning actions for Mathematics
contents?

The answer to such question points towards teachers’concern with clarifying the
scientific dimension of the content to be taught. In other words, they want students
to learn this content as historically produced and as a systematized knowledge; this
statement is clear in Yann's speech (Flash 3).

These confrontations are seen by the individuals in the research as the social
practice of the discipline content to be used in the process to change students’ reality
- this process is evident in the speech by Gabriela (Flash 4). After being aware of
content as an important element of the pedagogical activity, it is possible to observe
the effort by the undergraduate teachers to articulate the practice-theory-practice
move that had started at students’ current development level.

Teachers want to move from the immediate development zone to provide a
new development level for students. In such process, developing upper psychological
functions becomes possible. Such development is mediated by appropriation of
content by the students at school, which is made up of the articulation between
language and thought. Besides, it can generate learning.

According to Vigotski (2004), learning means using the contents found in the
school, which is a social-cultural environment. Development, in its turn, concerns the
inner reconstruction, at an intra-psychological level, of what was learnt from such
contents. Marilene (Flash 5) highlights that the addition of a new content about the
subject to be taught, as stated by Vigotski (2004), shows that the teacher is in charge
of focusing its guiding actions on what students do not know yet, but the new content
must start from what students already know.

These concepts point out essential aspects for the process of learning a content
and promoting students' development. However, in order to turn these contents
into agents of development, it is necessary that teachers' actions take into account
information that represents current events based on different aspects of culture or the
use of techniques for immediate use. It is essential to redeem historical processes for
the elaboration of such acquisitions, as it can be observed in the speech by Yann (Flash
3). So, itis fundamental to analyze the very essence of the socio-historical knowledge,
so that students can appropriate material and ideal elaborations. Therefore, selecting
and identifying the content to be taught at school, as well as defining the appropriate
conditions to materialize the teaching actions in the pedagogical activity forces
teachers to understand the importance of movements in the teaching and learning
processes.

Based on this movement of assimilation of the value of the content as an
element of Mathematics teachers’ pedagogical activity, teachers follow the process of
enlightening and criticizing their personal and collective elaborations throughout the
formative experiment, which they are part of. They also realized other relevant matter:
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the importance of the didactic process as the way to have a formative encounter
between the student and the content to be taught. This process is shown by the
activities conducted by the undergraduates themselves. Thus, this is the way to enable
the amplification of their ability to think according to the analysis and synthesis process
applied to individual and collective actions based on the rise of new synthesis about
the complex composition of the pedagogical activity. These questions are discussed
in the scene described below.

Scene 2 -Theimportance of the pedagogical process: the formative meeting
between the student and the content to be taught

Location and scenario for the effectiveness of Scene 2 — This scene was observed in
the twentieth meeting of the formative experiment, during internship in the University.
The scenario is composed of discussions that took place during the activity to choose
a content from the plane figures field.

1: Tiago: During my vacation I looked at the list of contents and | thought about what we are going to do.
2: Joel: Sodo l.

3:Vanusa: Me too.

4:Vivian: So today we'll choose the content.

5 (1): Gabriela: The biggest problem is that it's not just choosing the content, but that we have to find
out how to organize the teaching process, and | think that part of this problem relates to the graduation
program, as we didn't have enough classes on didactics, but instead on how to teach the Mathematics
content.

6: Yann: Do you feel better now, Gabriela?

7: Gabriela: It is not about feeling better, but telling the truth.

8: Vanusa: Gabriela is right, in order to change issues linked to teaching of Mathematics contents there
should be a change here in the University first.

9 (2): Luciana: Here in the university what we mostly see is the teaching of Mathematics content in the
most traditional way possible, like, the follow-the-example type. Contents are important, the school
makes no sense without them but the way we teach has to change. It seems that, mainly in public schools,
they want student to go to school so that we can babysit them.

10: Bruna: That's true.

11: Joel: If we are going to teach geometry, so let’s do it differently.

12: Gabriela: Talking about content, in my opinion, the primary goal of the school is to teach content, and
this is something private schools do well.

13: Vanusa: You know that because you studied in a private school.

14: Joel: Yep, there is a huge difference.

15: Tiago: We basically don't teach geometry in public schools.

16: Bruna: So now, it is our turn to give our contribution to these students.

17: Joel: Let me ask you something: when you say that here in our course we do not have classes on
didactics, | got a little lost, what were you talking about?

18: Bruna: | guess it was Gabriela who mentioned that.

19: Vivian: Yes, that's right.

20 (3): Marilene: When she mentions that we don't have the didactics to teach Mathematics contents,
she is referring to the fact that our program doesn't express concern about courses to allow studying how
to enable a real encounter between the student and Mathematics content.

21 (4): Tiago: Teacher education don't value didactics, so it seems that the student does not meet the
content, as Marilene said.

22: Bruna: The problem is that the program does not have much time to discuss the reality of the schools.
23: Luciana: They teach us the hard contents but forget the contents we have to teach at basic education.
24: Vanusa: That's true.

25: Luciana: We had a hard time turning percentages into decimal numbers.

26 (5): Aline: It happens due to the same reason why students do not learn the Mathematics contents:
there is a gap between teaching and learning, here in the university | sense, by the view of our professors,
that teaching and learning are two different things. | am not saying that teaching a content and learning
it are the same thing, but that there is a strong link between them.
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27: Marilene: Itis a huge challenge.

28: Bruna: Right?

29: Gabriela: But we have to try.

30: Tiago: There's so much concern with the content we’ll teach and how we're going to do it, but the
school, especially those public, as well as students and parents do not care about what they're learning.
They just care if the child is at school.

31: Joel: And when they learn a content it seems that it'd just sprouted from the ground, that it didn't
come from somewhere.

32: Vanusa: But it also happens here, for example, Mathematics contents are taught in a disconnected
way from Mathematics itself. Let's be honest, we just realized such a relations when we got to know the
theory, when we needed to make the historical synthesis before a task.

33: Marilene: Just now, almost at the end of our graduation course, we were introduced to a specific
methodology to teach Mathematics.

34: (6) Vivian: You know what? | think that it is not just the internship that was wrong, it is almost the
entire way our course is organized, because when we talk about little or no didactics to teach Mathematics
contents, | believe we didn't have anything on didactics at all, because only now we understand a
little about it, what is didactic for, and we ended up finding out that a discipline that was not taught
throughout the course is so important, it could have helped us to understand that there is no learning
without teaching, therefore, we would have understood why the theory has this name, because it guides
the teaching process, because teaching has to be guided, and such guidance is learning.

35: Joel: So, if now we are guided by the teaching guiding activity and by the professor, let’s choose a
content and get to work.

36: Vanusa: That's true.

37 (7): Yann: The good thing about it guys is that we are learning contents taught at basic education,
because here they just worry about hard contents such as Calculus and then we are in charge of the
basic contents for the internship. At least at this time things are working out just fine, because equations,
interest calculations and geometry are basic education contents.

Graduation institutions and Brazilian basic education schools are facing new
demands about how to teach Mathematics contents (D'AMBROSIO, 2007; FIORENTINI,
2009; LIBANEO, 2004; MOURA et al., 2016). These studies point out the need of
individuals to learn such contents. The perception about this issue is highlighted in
the speech by Gabriela (Flash 1) and Tiago (Flash 4).

The problem that arose in the flash refers to the hard times teachers face to
realize goals, functions and ways to teach Mathematics contents in the classroom. In
this sense, there is a huge loss both during planning and execution of the activities.
This becomes clear when we look at Mathematics graduate programs in Brazil: different
course guidelines depending on the institution; dichotomy between academic
knowledge and didactic knowledge; precarious specific knowledge, didactics and
theoretical-methodological teaching propositions. Libaneo (2008) also highlights
the lack of organization about pedagogical activities and the lack of clarity about
theoretical and conceptual milestones by teachers-educators.

The speeches by Luciana (Flash 2) and Tiago (Flash 4) are based on the concepts
by Libaneo (2008), when he states that the prescriptive and instrumental didactics
in most teacher education courses in Brazil are followed by traditional teaching
methodologies. This goes in the opposite direction of the idea that teaching and
learning are surrounded by a growing complexity, hence demanding other types of
organization and relationships.

The flashes by Luciana and Tiago also rose the question highlighted by
Libaneo (2008) about the often mismatch among teachers, managers, politicians and
researchers regarding aims, functions and functioning of public schools in Brazil. It
is quite unclear and there is minimal consensus about quality criteria of plan actions
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in the school system and in the teachers’ education process. Such issue can be better
understood by taking into account the impact of internationalization of education
policies in developing and poor countries. Consistent studies (FRIGOTTO; CIAVATTA,
2003; SHIROMA; GARCIA; CAMPOS, 2011) show the growing influence of international
organisms on Brazilian educational policies, which has a clear influence on content
teaching, affecting schools and dynamics in classroom environment.

Such influence leads to the mediocre teaching of Mathematics contents based
on a school substantiated by welcoming behaviors and social experiences, with
clear intentions to harmonize social relationships. This is about combining teaching
practices based on results to social protection, but it leads to a visible emptying of
Mathematics contents. This policy results in schools that provide knowledge to rich
students and social protection to the poor. And this is quite the situation in Brazil
(LIBANEO, 2008), where issues such as teaching maintenance and content learning
are not taken into account. "[...] Content is important not as facts to be memorized,
[...] but because without it students cannot acquire concepts" (YOUNG, 2011, p. 614,
our translation). Thus, human development only occurs through the appropriation of
socio-cultural human experiences acquired through learning contents. Such learning
process must take place under concrete material and social conditions that must mostly
happen at school. But, to make it come true, this process called didactic process must
be organized; it must allow the formative meeting between student and the content
to be taught.

Marilene (Flash 3) and Tiago (Flash 4) encouraged the discussion about
teachers’ education, about the role of didactics in Mathematics teachers' learning
process. According to Danilov (1978), didactics studies the teaching process according
to which development opens room for a systematized knowledge. In other words,
"[...] didactics must allow the convergence to the unity of the teaching/learning
process" (DANILOV, 1978, p. 46, our translation). Thus, the object of study of didactics
is neither the teaching process nor the learning process separately, but teaching and
its intentions, such as learning. Despite the understanding about the learning process
of undergraduate Mathematics teachers in training, they still show that significant
antinomies do persist, as shown in the speech by Aline (Flash 5).

The educational process highlighted in this flash should assure unity between
learning and teaching and their relationship with knowledge. It should be so in
situations in which students are guided in their learning process by the teacher in
order to appropriate the product of human experiences and to achieve development.
It is necessary to point out that the appropriation process consists in the subjective
re-elaboration of knowledge and in abilities and capacities socially acquired from
socially developed cultural tools (school content). Therefore, "[...] appropriation results
from the activity apprehended by the individual when he/she learns to dominate the
socially developed method by dealing with the world of objects and to change this
world, which often gradually becomes the means for activities characteristic of the
individual" (DAVIDOV; MARKOVA, 1987, p. 5, our translation).

Authors such as Libaneo (2008) and Fiorentini (2009) highlight the duality
between teaching and appropriation of most of Mathematics contents in Brazilian
public schools. They also draw attention to the discrepancy between public and
private schools in Brazil, since the private ones invest in Mathematics teaching, which
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becomes a structuring element for learning. On the other hand, most students in
public schools are guided to the fulfilment of social and assistance subjects. Such
fragmentation results in a lack of bond between basic didactics and discipline
didactics or, yet, between didactic knowledge and specific knowledge in Mathematics
licensures in Brazil. The perception about this fragmentation is clear in the speech by
Vivian (Flash 6), who highlights the lack of understanding about the importance of
pedagogical knowledge in courses in this field.

Overcoming thisfragmentation mentioned by Vivian depends onacknowledging
the social character of teaching, which brings along the intention to guide students’
activities. With the objective, contents must be seen as a set of scientific knowledge
about a given subject, in the present case, Mathematics. Therefore, they are socially
and historically constituted, becoming a product from human social and historical
experiences — considered essential to promote the subject-student’s development.
As stated by Davidov (1988, p. 172, our translation), "[...] the teaching process plays
the main role in individuals' development, most of all, through the content about the
knowledge to be appropriated"”. Still, according to Davidov (1988), contents are the
means for the formation of human mental processes, and this is one of the reasons
why didactics should be extremely valued in teachers' education processes.

If, by organizing Mathematics teaching, one does not understand theimportance
of the didactics process as capable of promoting the formative meeting between
students and the content to be taught, the object of study of didactics is lost. This
object encompasses peculiarities of the teaching and learning processes, which focus
on organizing the contents according to teaching levels. In that direction, teaching
Mathematics contents should mean using the abstract features of the general laws of
a given content; which means, finding the concrete in all its complexity, assuming that
such move is not possible when didactics is not taken into account for organization of
teaching and, consequently, learning.

The logics behind the argument about the importance of content as an aspect
composing the pedagogical activity of Mathematics teachers, as well as of the role of
didactics in the establishment of a unity between teaching and learning, leads to the
understanding that the Mathematics teachers' education system in Brazil needs to
unite in the sense that the education process so that the inter-relationship is assured.
Such search for unity implies acknowledging that the preservice education of these
teachers needs to set more solid theoretical and practical bonds with didactics, so
that it will be possible to break barriers between specific knowledge and didactical
knowledge. Being aware of such fact is the main point in Yann's speech's (Flash 7).

Therefore, based on the indicatives of the comprehension process of seeing
content as an element of the development of pedagogical activities, we analyzed how
such process reduced the object to its abstract universal expression. The proposition
to understand such abstract universal relations in a theoretical way means providing
researchers with the conditions to rise from abstract to concrete. However, we are
not saying that it is certain that acting this way — going from abstract to concrete -
means reproducing all the details found in the investigation, mainly because such
question would bring along impossibilities. That is why each flash was used to help
understanding the way that the thoughts of each participant had appropriated the
contents as elements of their pedagogical activity. "[...] This investigation is not a
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systematic progression, as it is a complex and entangled movement, so it progresses
non-linearly” (ILYENKOV, 2008, p. 165). This concept relies on the idea that a full
description of a phenomenon is not seen in ordered and categorized stages, free from
unexpected events and contradictions. Instead, it is covered by the idea of movement,
which was kept in the analysis.

Concluding Remarks

During writing of this manuscript, we sought to build knowledge about how to
understand Mathematics contents as elements to change the pedagogical activity of
undergraduate teachers.

Thereby, this investigation focused on the pedagogical activity of Mathematics
teachers, on understanding how teachers in training appropriated the Mathematics
content as an element to change their pedagogical activity in such a fashion that
it would go beyond the apparent development of an education process, in a way to
consolidate as an essential trace for their pedagogical activity. This way, by organizing
the formative experiment, we managed to create conditions for undergraduate
teachers to face selection of contents, so that these would be addressed in their
teaching activity as part of their pedagogical activity.

All methodological principles proposed for planning, re-elaboration and
development of these tasks by the undergraduate Mathematics teachers express
the theoretical perspective underlying the present philosophical approach, namely,
teaching Mathematics contents in order to accomplish the omnilateral development
of the individual to their maximal potential. It implies recurring to the human aspect,
which means that the reference to promote development for the teacher-individual
and the student-individual must be the higher possibilities of development historically
generated by the human aspect.
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