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Abstract

The current need for the so-called knowledge society is opposed to the growing
number of students with fear of Mathematics, a psychological state that prevents
them from facing the study of Mathematics adequately, even having the appropriate
intellectual capacities for the study of this science. The aforementioned problem
manifests itself both in technologically advanced countries and in others determined

to achieve their technological development. The present work is a bibliographic
study based on practical experiences, aimed at investigating causes that lead stu-
dents to reject Mathematics, as well as proposing didactic alternatives to positively
influence the attitude of the aforementioned students. Therefore, the objective of
this work is a didactic proposal to help students gain self-confidence in mathemat-
ical work. The methods used are bibliographic analysis, surveys, and verification
of results according to the action research method carried out in practice at the Au-
tonomous University of Santo Domingo, Dominican Republic. The didactic pro-
posal presented is based on the results of different works on the teaching-learning
process of Mathematics with sufficient support in the specialized bibliography.
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1. Introduction

The scientific and technological development of this century demands people with higher qualifications, in which Mathe-
matics plays an important role, but it happens that many students do not choose engineering careers for fear of this discipline.
Although the teaching-learning process of Mathematics is a topic widely discussed internationally, as can be seen from the
different conferences on the subject that take place in different places such as: Psychology of Mathematics Education
(PME), British Society for Research into Learning Mathematics, Congress of the European Society for Research in Math-
ematics Education, Reunion Latinoamericana de Mathematica Educativa (REME), among others; in addition to the con-
siderable number of scientific publications that address this topic; However, students globally continue to have problems
with Mathematics. The fear of Mathematics determines that many students do not choose careers where this discipline has
a weight in the curriculum, which in turn contributes to the reduction of entries to technical careers, particularly in countries
with less scientific and technological development. Mathematics has been feared by the majority of students, and this is
observed in the class where teachers live the saddest reality in which the subject is considered difficult for the majority of
students [1].

The fear of Mathematics begins in primary school, as recognized by the National Research Council's (NRC's) Mathe-
matical Sciences Education Board. In studies carried out on the matter, once children acquire the fear of Mathematics, a
difficult situation is created, to solve it, the most practical thing would be to prevent that from happening, but unfortunately
it is not easy, first of all, it is necessary to have teachers at these initial levels with the mathematical and teaching knowledge
of Mathematics didactics necessary to achieve adequate preparation of the students in this level. An apparently
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inconsequential mistake that many teachers make, not only at the primary level, is telling their students, “Pay attention that
this is difficult,” with which the students conclude: “If that is difficult for the teacher, it will be worse for me.” So they
should tell their students: “If you pay attention and do the tasks I indicate, this will be easy for you.” It seems trivial, but
changing from difficult to easy changes the students' perspective.

The importance of the vision that children have of Mathematics should not be underestimated; if children perceive it as
difficult and unattractive, it will determine that they avoid enrolling in courses or careers with a significant presence of
Mathematics in the future. Teachers must set realistic expectations by guiding students in a scaffolded manner where
knowledge develops gradually. This would allow students to experience a sense of achievement, learning, and understand-
ing, leading to positive self-confidence [2].

2. Development

2.1 Fear, emotions, anxiety

The fear of Mathematics, in students, generates negative emotions towards this discipline, emotions that cause a state of
anxiety that limits their ability to work with mathematical content; the individual's performance in Mathematics would
decrease since working memory is occupied by worry and he is unable to perform the calculation in question, which he
could perform if he felt capable of performing the task [3, 4]. Math anxiety can be defined as “panic, helplessness, paralysis,
and mental disorganization that arises in some people when they are required to solve a mathematical problem” [5]. Of
course, there is a reciprocal relationship that can be considered a two-way relationship between math anxiety and math
performance that would occur cyclically. If an individual experiences anxiety when thinking or doing mathematical work,
this can result in poor mathematical performance. Conversely, if the individual's math performance is poor, this can cause
the individual to suffer from math anxiety, making it difficult to determine which comes first, math anxiety or poor math
performance [6].

Mathematics subjects have been feared by the majority of students, and this is observed in the class where teachers face
discouragement and a lack of interest of their students in the subject being explained. Actually, past experiences with
mathematical content led to the prejudice of judging the subject before they could try it. Based on what happened before,
they conclude that Mathematics is really difficult and that it is a very complicated task to learn. These experiences have
largely contributed to causing the difficulty experienced by the majority of students in higher education [7].

Something that a Mathematics teacher should never do is scare their students with mathematical content in order to make
them study with greater intensity, since this will lead to anxiety and rejection, especially if it is in primary education; You
can say that it is a topic that requires special attention or certain dedication, but that if you do the tasks that will be indicated
you will have no problems learning it. In general, teachers must be careful not to frighten students about learning Mathe-
matics. Your speech in class should be aimed at creating confidence among your students that mathematical knowledge is
achievable if they work properly [8].

3. Resources to make mathematics accessible to students
3.1 Non-ostensive nature of mathematics objects

It is a fact that the way in which the subject is explained and the student's activity is guided is directly related to the success
that students can achieve; for which there are certain things that the teacher must master, such as the ontological and
epistemological characteristics of Mathematics [9]; one of these characteristics being the non-ostensive nature of mathe-
matical objects, the fact that Mathematics exists only at a conceptual level, that is, there are no physical Mathematics
objects to show students, it is only possible to show representations of said objects, thus when talking about triangles,
different triangles can be represented in different ways and with different resources, but it often happens that right triangles
are represented to the students, with a leg in a horizontal position and when they find a right triangle with the hypotenuse
in a horizontal position they do not identify it as such. Based on the work of R. Duval, in the last decades of the last century,
Duval [10], a consensus was generated in the scientific community on the need for changes in semiotic representation so
that students can appropriate a concept, which is manifested in several works, including: Radford [10], Iliada & Panayotis
[11], Mariotti [12], Contreras, A. et al [13], among others.

Given that Mathematical science has a systemic structure [14], this structure is reflected in its didactics, so that aspects
that are treated specifically by different authors are interrelated didactically. We will begin by analyzing the relationship
between changes in semiotic representation and the transition from procedural activity to conceptual appropriation [15].
Procedural knowledge is defined as the knowledge of procedures, algorithms, and a sequence of steps executed to correctly
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solve a familiar task without necessarily involving deep reflection and understanding. Conceptual knowledge is knowledge
of abstract concepts and general principles; it is knowledge rich in relationships, a connected network of knowledge, a
network in which linking relationships are as prominent as discrete pieces of information.

Precisely the changes of representation are part of that procedural activity that leads to conceptual appropriation, taking
into account that the relationship between procedural and conceptual knowledge is bidirectional, which means that con-
ceptual appropriation, in general, does not arise directly from the procedural activity, most of the time it is necessary to
return to the procedural activity so that the students appropriate the concept [16]; but given that each semiotic representation
reveals different aspects of the concept, these changes in representation are part of the procedural activity necessary for the
formation of the concept. Obviously, procedural activity is not simply restricted to changes in representation; it must also
be accompanied by the execution of different work procedures including algorithmic work, all of which is due to the fact
that, as L. S. Vygotsky proposed, the concept in finished form cannot be planted in the mind of the student [17]. The
representation of the mathematical object in different semiotic registers is essential for students to achieve conceptual
appropriation.

The use of Mathematics software is very useful both in the procedural activity and in the changes of representation, also
promoting the students' disposition towards mathematical work; but it must be taken into account that they can limit pro-
cedural activity, when students try to carry out any algorithmic activity through these software, although this can be avoided
by assigning tasks to students, using parameters such as coefficients and not numerical values, that is, instead of asking for
the solution of an equation like 3x*>+ 2x — 4 = 0, you can ask: ax?> + bx — 3 = 0 so that students cannot use a software
mechanically, although It must also be taken into account that tasks with parametric values are more difficult for students
than the same tasks with numerical values.

One, among others, ways to avoid or reduce the fear of Mathematics in students is the grading of the tasks that are posed
to them, so that they can solve them with the guidance of the teacher or with the help of other classmates, since obviously
being able to solve the assigned task, even with some help, helps the student begin to gain confidence in himself and his
abilities to deal with Mathematics. Although the grading of the tasks that are given to the students has two limiting aspects,
on the one hand, the teacher is required to know the real possibilities of his students with regard to Mathematics and, on
the other hand, the time available to the teacher to fulfill the subject program, in addition to the need for the entire group
to advance with relative parity of knowledge.

The use of Mathematics software presents alternatives so that the teacher, to a certain extent, can encourage the attention
of their students, since these can considerably help students in carrying out tasks independently. In the specialized literature,
a notable amount of different Mathematics software is listed [18], with the aim of motivating and helping students in
understanding mathematical concepts, and they also declare it as a valuable tool for students. Students can establish con-
nections between numerical, analytical, and graphic records. Xu [19] states that students do not see clearly how the numer-
ical calculations that are carried out in the application of Newton's method to solve non-linear equations lead to the approx-
imate solution of the equation, but that the situation changes when Mathematics software is used as an assistant in the
teaching of said subject.

The use of Mathematics software or mathematical assistants can help reduce students' anxiety in their mathematical
activities. Since it makes learning Mathematics more enjoyable, also when in the process of solving a problem, they have
to solve an equation complicated, that results from the modeling of the problem, when finding the zeros of the derivative
involves solving an equation with a certain degree of difficulty; but mathematical assistants should not be used to solve
relatively simple problems, they lose utility if they are only used as calculation tools and their potentialities are not taken
advantage of to analyze different characteristics of the concept and its applications, so it is important to avoid the mechan-
ical use of this assistants.

3.2 Epistemological obstacles

The errors that students make are factors that contribute to them feeling incapable or at least afraid of facing mathematical
content, but as G. Brouseau stated, they are not always due to the students' ignorance or lack of care, in many cases, are
knowledge that was effective in a context, and encourage it to be used improperly; a classic example in this regard occurs
when students distribute the power with respect to the sum, which they propose as a" + b" because previously they learned

that: n(a + b) = na + nb; and the same happens with the integral of a product, that is, I f(x)g(x)dx they present it as a
product of integrals since they first learned that: I [ f(x)+g(x)]dx= I S (x)dx +I g(x)dx . The teacher must be able to

identify the causes of the errors that his students make, to explain the cause or causes of them without discouraging his
students, regarding their real possibilities for learning this science; Nowadays, when the student is considered the author
of his or her learning, the teacher's guidance is essential [20].
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For the teacher's guide to be effective, it is not enough for the teacher to have adequate psycho-pedagogical knowledge;
he must also know the contents preceding and subsequent to the content he teaches, so that on the one hand he can identify
errors motivated by the incorrect application of preceding knowledge and explain the need to take context into account
when applying a mathematical result. This is one of the reasons why the teaching of Mathematics is inextricably linked to
Mathematics itself.

3.3 Didactic transpositions

Chevallard suggests that the knowledge designated as “Knowing How to Teach” undergoes a set of adaptive transfor-
mations that will make it suitable to occupy a place among the Objects of Teaching. The Didactic Transposition deals with
and takes a place within this set of transformations [21]. Thus, “the work that transforms an Object of Scientific Knowledge
into an Object of Teaching” (or, the translation of scientific knowledge to school knowledge) corresponds to Didactic
Transposition. In this way, its object of study is knowledge and the transformations that this knowledge undergoes from its
origin to its implementation in society.

Didactic Transposition moves scientific knowledge to school knowledge, which determines different modes of
knowledge. There are various forms of transformations to which scientific knowledge is subjected, thus creating different
ways of knowing, but it must always be socially valid knowledge.

Scientific knowledge is not suitable to be taught as it appears in technical-scientific bibliography, which is why it requires
being transformed into knowledge to be taught, which must be accessible to the corresponding school level. It becomes
knowledge linked to a didactic form that serves to present knowledge to the student. In the transition from scientific
knowledge to taught knowledge, didactic changes of mathematical knowledge occur, but these changes cannot violate the
principles and laws of Mathematics as a science. If this occurs, a didactic transposition has not been made, but rather a
trivialization of knowledge, which should not happen.

Didactic transpositions not only refer to the content that appears in a given curriculum, it is also manifested in the very
conformation of the curriculum, for example, in a Mathematics for engineering curriculum a didactic transposition occurs
when the integral of Lebesgue, since not having “measurement theory” a didactic transposition to bring the Lebesgue
integral to the classroom is not feasible. In this regard, the term “internal didactic transposition” has appeared, which is
used to refer to the transformation of study plans into lesson projects that correspond to the real (taught) study plan. It is
the aspect of the curriculum carried into teaching practice that includes knowledge, skills, and attitudes effectively updated
by the actors involved in the process (teachers and students).

This internal didactic transposition is called by Chevallard “knowing to teach”. That is, each society, according to cul-
turally conditioned assessments, chooses which part of academic knowledge should be transmitted to new generations in
educational centers. This knowledge goes on to shape the curricular content at each school level, thus becoming an object
of teaching. Therefore, the teaching work implies a re-elaboration of the object of study that is brought to the classroom.
This adaptation is necessary for the educational function to be fulfilled, which is mediated by a curricular program that
reaches the teacher so that he can teach it according to the specific conditions of the subject and/or groups of students for
whom said content program has been selected. Even in higher education, the professor in charge of a program must respect
the general guidelines that are stipulated in the respective study plans. Academic freedom does not exempt university
teachers from curricular mediation, since it is a means of exercising social control over what should and should not be
taught in a given society.

However, by respecting the study plans, the teacher can make the necessary adjustments to make the content accessible
to their students. For example, in a calculus program for engineering, where it is stipulated that students must work with
the relationship, £—9 the teacher can choose examples like the following, where there is no complex algebraic work that
is the center of the student's attention and not the referred relationship.

Example:
Show that: lirr51(2x +1)=11

In this case we have f(x) = 2x +1, L = 11 where the question to answer is: how close to 5 must x be if we want to be sure
that f(x) = 2x + 5 differs in less than ¢ from L = 11, for which it must be fulfilled that |f (x) —L| < ¢ then you have to:

|f(x)—L|=|(2x+l)—ll|=|2x—10|=2|x—5| from where concludes that if 2|x—5/<& then we also have:

| f(x) —L| < ¢ For Therefore, the functional relationship & =§ has been found, that allows us to ensure that no matter
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how small be the ¢, taking & =§ it is guaranteed that |(2x+ -1 1| <¢& tobemet.

Didactic transpositions are also applied in solving problems and exercises. When faced with a task that may be compli-
cated for students, a problem of the same type is posed, but with some simplifications that make it accessible to students,
such as the following example:

Prove that the sum of the squares of the diagonals of a parallelogram is equal to the sum of the squares of its sides.

Where the same task must first be proposed, but for a rectangle, which is more accessible for students and gives them
the necessary ideas to solve the problem when it comes to the parallelogram.

3.4 Transition from process to concept

Another resource to help increase students' self-confidence in their possibilities for mathematical work and consequently
lose their fear of Mathematics involves the transition from procedures to concepts, especially nowadays, where computing
means can make the calculations that are required in the solution of a problem, which puts the use of concepts in the
foreground.

Conceptual knowledge constitutes the substance of our knowledge, it is what we think mathematically. The concept is a
generic and generalized abstract idea, clearly, the knowledge of concepts is referred to as conceptual knowledge. This
knowledge is not tied to a particular type of problem and is characterized by its richness of relationships, which can be
thought of as a network of knowledge, where the connections are as important as the segments of knowledge.

Procedural knowledge encompasses all processes and modes of action and execution of mathematical tasks. It includes
a series of steps or actions aimed at an objective, it includes the knowledge of the steps required to achieve one or more
objectives. Procedures are characterized as strategies, algorithms, or internalized actions.

Due to its importance, we return again to Vygotsky's expression referring to the appropriation of concepts by students,
the concept in its finished form cannot be put in the mind of the student, Vygotsky [22], this in Mathematics becomes more
important given the non-ostensive character of mathematical objects, that is, we do not have physical objects to show
instead of the concept, we only have different semiotic representations of said objects, where each of them reveals different
characteristics of the object under study. The fact that a student can repeat the definition of a concept does not mean that
he understands the concept. Said definition is one of the representations of the concept, in this case, a literal representation;
other representations and procedural work with them are required so that the student takes ownership of the concept.

When the student is asked to work with a concept that he barely knows, logically a state of uncertainty is created that
leads to fear of Mathematics; therefore, he is required to work with procedures based on a particular representation that
reflects the characteristics of the concept that will be executed in said procedure.

For example, the concept of function, a fundamental concept in Mathematics itself and of course also in its teaching, can
be simple for the mathematics teacher: a function is a law or application that to each element of a set A, called domain,
makes it correspond to a single element of a set B, called codomain. However, for the student, it is not as clear, particularly
the words “each” and “unique” since in colloquial language they do not have the specific rigor that they have in mathemat-
ical language. For this purpose, an experiment was carried out with thirty high school students, who, after a month of using
the concept of function, were asked to explain the meaning of the definition of the aforementioned words, and only five
students responded with a certain level of precision the mathematical meaning of the same.

This result is derived from the influence of colloquial language as opposed to mathematical language. For many students,
“a single corresponding in B” implies that there cannot be an element of B that has two ancestors in A, and on the other
hand, “each element of A” does not tell them that they cannot keep any element of A that has a corresponding element in
B. Therefore, students need to perform procedural activities, first of all, with graphical representations of functions as in
the following examples:

Figure 1. It is a function. Figure 2. It is not a function.
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Figure 3. It is a function. Figure 4. It is not a function.

Obviously, just the examples indicated are not enough; more examples must be worked on, and even different analogous
graphs must be prepared for the independent work of the students; continue with analytical examples using representations
according to the level of the students.

Another example that illustrates the need for procedural activity is the concept of continuity, since continuous and con-
tinuity are common terms in colloquial language and also with a certain similarity in their meaning with mathematical
language, where a fundamental difference lies in the level of precision with which it is used in Mathematics. For example,
to introduce the topic, many teachers do so by stating that a function is continuous when its graph can be represented

sin(x)

without lifting the pencil; in a way, it is true, but we have the case of the function f (x) = whose graph, repre-

sented by almost all mathematical software, is the following:

/\ o

L 2 1 0 1 2 3 § 7 8

Figure 5. Does not show the discontinuity.

In this case, the procedural activity must begin with the illustration of different graphs that show a variety of discontinuity
situations, so that it allows analyzing how these graphic situations are reflected in the literal representation of the concept,

that is, its definition: a function f(x) is continuous at x, if it is defined at said point and also lim f’ (x) =f (xu) , with
XX,

which students are now in a position to carry out a study of the different cases in which the discontinuity of functions
occurs, including cases of avoidable discontinuity. Of course, here the graduation of the level of difficulty of the tasks
proposed is essential.

What we want to emphasize here is the fact that the student needs to take actions on the concept that is desired to be
appropriated by the students, actions that must gradually increase with respect to the degree of difficulty and must lead to
work with the fundamental characteristics of the concept in question Rittle-Johnson & Schneider [23].

3.5 The use of ICT

Although the usefulness of ICT in the teaching-learning process of Mathematics has already been raised, its current devel-
opment, particularly in software for mathematical work, are invaluable resources to make Mathematics accessible to stu-
dents and consequently ensure that they gain confidence in their abilities to work with it, we consider it necessary to abound
on the subject.

As previously stated, the non-ostensive nature of mathematical objects implies the need to use different semiotic repre-
sentations of the object so that it can be understood by students; In this aspect, ICT and more specifically software for
mathematical work facilitate these changes in representation, and can even make them enjoyable for students, especially
dynamic geometry software such as GeoGebra, among others, for example to explain relative position. of the height in the
triangles using GeoGebra, a triangle is represented and a perpendicular is constructed from the vertex C to the side AB
marking the point P, moving the point P on AB or its extension, the three possible positions of the height are shown in the
triangle, this visualization makes it easier for students to work with problems involving the height of the triangle.
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P B A
Figure 6. Relative positions of the height of a triangle.

When working with optimization problems, the fundamental thing is that students be able to construct the function that
allows obtaining the desired extremes, but the process of determining the optimum of said function often involves laborious
algebraic work, which on the one hand limits the time that can be dedicated to working with different problems and on the
other hand discourages students with less skills, so it is appropriate here to turn to specialized software to do mechanical
work in solving the problem, this allows the teacher to dedicate time and individualized attention to students with difficul-
ties.

Likewise, these types of mathematical assistants are useful for showing students the effect of coefficients on trigono-
metric functions or on their arguments; For example, using Geogebra, two sliders are built to assign values to the afore-
mentioned coefficients, f(x) = bsin(ax), by moving them, students can see the effect they produce on the graph of the
function, which happens when they are greater or less than one, whether they are positive or negative, an important aspect
is that the students themselves can move the sliders and analyze at will the behavior of the functions as the coefficient of
the argument or that of the function varies. The following graph illustrates the result for a =2 and b = 0.5 in the case of the
sine function.

b
ax
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Figure 8. Relationship ¢ - O variable with slider e.
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Another content where mathematical assistants are of great help is in the explanation of the relationship &-0, since it
is not immediate for the students, but from the determination of a functional relationship ¢ -0, a graph like the following
is constructed using GeoGebra, where moving the slider, the values of ¢ and J are changed where it can be seen how
they meet the conditions stipulated in the definition of the limit [24].

It can be seen that in the explanation of the different resources specified to make Mathematics accessible to students,
aspects discussed at different times in the explanations offered are taken up; This is because, as was also expressed, the
systemic structure of Mathematics is transferred to its didactics, so the different topics discussed are interrelated and should
not be treated completely independently.

4. Didactic proposal

According to the study carried out, it is concluded that it is necessary to look for ways to direct the activity of the students
so that Mathematics stops being something inaccessible for them, or an extremely arduous task. For this reason, in this
work we arrive at a didactic proposal based on the analysis developed on the factors that can contribute to creating confi-
dence in students in their personal resources to learn concepts and solve mathematical tasks. An aspect present throughout
the development of the proposal is not to tell the students that the topic that is going to be discussed is difficult, because,
as already explained, it predisposes them to fear and not to study the topic. For example, one can say that it is a topic that
requires special attention, or that needs to be exercised, anything but scaring the students by saying that it is a difficult
topic.

It is essential that the teacher keep in mind the “non-ostensive nature of mathematical objects”, so that he or she under-
stands the need to illustrate each mathematical object studied with different representations so that students can appreciate
the different characteristics of the object studied.

Students, especially those who have difficulties with Mathematics, are afraid of showing their ignorance to their peers
and the teacher, so the teacher must convince their students that “no one is born knowing” and that therefore it is perfectly
normal for them to make mistakes and make erroneous statements, which is necessary so that the students participate and
the teacher can determine the characteristics of the errors committed and be able to identify those of an “epistemological
nature”, since their treatment as explained above is different from the errors committed due to misunderstanding, lack of
study or other causes.

The teaching process must be led from the simple to the complex, which is why it requires the process to the concept;
The student does not understand a concept immediately, so first it is necessary to do very simple actions in which the
concept is manifested, then making them more elaborate, always linking them with the concept being studied. In this
“transition from process to concept”, the different semiotic representations of the concept studied are useful.

This entire process must be supported by “the use of ICT”, given its appreciable usefulness, since it allows dynamic
illustrations that students can manipulate, facilitating the understanding of the object of study, the student's confidence in
their knowledge, and their motivation for mathematical work. Furthermore, it is important that teachers appropriate and
use the epistemological characteristics of Mathematics in directing the teaching-learning process [25].

5. Practical verification of the proposal

The students of the second engineering course at the UASD, Autonomous University of Santo Domingo, were invited to
participate in a study on the teaching of Mathematics. 187 students showed up, and they were asked to mark only one of
the following options:

a) Mathematics is easy for me.

b) Mathematics is not easy for me but it does not give me problems either.

c) It gives me work, but I manage to learn it.

d) I find it quite difficult.

e) I find it overwhelming.

The students who marked items d and e were chosen, which were a total of 39; logically, the majority of the students
who took the announcement did not have problems with Mathematics. The 39 selected students were taught 16 hours of
mathematical activities at a rate of 2 hours per week. The teaching activities were developed by one of the researchers,
based on the points of the proposal, the contents used in the classes were:

(1) Functions and their graphics. The goal here was for students to be able to generalize features of the relationships be-
tween functions and their graphs.

(2) Related variation problems. Starting with very simple problems and helping them build the model, continuing with less
simple problems and giving them more autonomy to develop the mathematical model of the problem.

(3) Geometric demonstration exercises. Same as point 2, starting with simple problems, increasing the level of difficulty
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and including the use of parameters.

(4) Limit calculation using the definition. Limits were set where algebraic work was accessible to students.

At the end of the work sessions, students were asked to mark one of the following options:
a) Mathematics is not as difficult as I thought.
b) Mathematics is within my reach.
¢) I understand better, but it's still a problem.
d) I find it difficult.
e) I find it very difficult.

61.5% of the students, that is, 24, selected option a or b, but if we also include those who selected option ¢, we have
76.9% of the students who have changed their perception of Mathematics. Therefore, it can be inferred that with adequate
didactic-mathematical work, it is possible to improve the students' attitude towards Mathematics.

6. Conclusions

The bibliographic analysis carried out allowed the authors to specify situations and their causes that lead to the fear and
rejection of Mathematics by many students, and the need for mathematical training of students determined by current
scientific and technical development was also emphasized.

As explained, students' fear of Mathematics is something that often has its roots in the first courses, from which students
acquired their fear of Mathematics, so this long-rooted evil is not easy eradicate; but as we see in this work, although it is
not possible to solve the problem for all students, it is possible to get many students to change their attitude towards Math-
ematics, teaching mathematical content with an appropriate didactic-mathematical approach.

For which teachers are required with adequate mastery of the mathematical content they teach, the preceding and con-
sequent content, with knowledge of the didactics of Mathematics and the ontological and epistemological characteristics
of this science, which is essential to develop their didactics.
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