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Abstract: 

The present article is an excerpt of a developed research about Mathematics teaching 

and the inclusion of students with visual disabilities in regular education. It deals 

specifically with one possibility of methodological and didactic adaptation for the 

Notable Products teaching. It presents a qualitative approach, using the case study as a 

strategy. Its main objective is the development of methodological and didactic 

procedures that enable students that are visually disabled and are included in regular 

education to appropriate mathematical knowledge, together with other students. It was 

based in the plans of Vygotski´s historic-cultural theory for the development of a 

pedagogical intervention in an 8th grade class of basic education in a public school in 

Parana, when some mathematical concepts in Geometry, Algebra and Quantities and 

Measurements were approached, with inference to the Notable Products. The activities 

were carried out from the teaching stages proposed by Galperin. It was possible to 

verify that the proposal allowed the students to elaborate the mathematics concepts 

involved during the didactic sessions, and mainly, that it is possible to teach 

Mathematics to students that are visually disabled together with the others and that all 

of them, despite their limitations, are able to organize necessary concepts in order to 

achieve autonomy and practice their citizenship. 

 

Keywords: mathematics teaching, inclusion, visual disability 

 

 

http://www.oapub.org/edu
http://dx.doi.org/10.5281/zenodo.55074


Lúcia Virginia Mamcasz Viginheski, Sani de Carvalho Rutz da SilvaElsa Midori Shimazaki,  

Cleverson Sebastião dos Anjos –  

AN APPROACH FOR THE TEACHING OF NOTABLE PRODUCTS IN AN INCLUSIVE CLASS:  

THE CASE OF A STUDENT WITH VISUAL DISABILITIES 

 

 European Journal of Special Education Research - Volume 1 │ Issue 2 │ 2016                                                            25 

1. Introduction 

 

Nowadays, it is common for teachers in classrooms of regular education to find 

students with disabilities; however, for a long time it was believed that the education of 

such people was responsibility of the Special Education, through specialized education, 

which replaced the regular one (BRASIL, 2008).  

 The Special Education National Policy in Perspective of Inclusive Education 

(BRASIL, 2008) was developed with the objective of forming public policies that 

promote, in regular education, an education of quality for all students, including those 

with disabilities.   

 This document lists others that have been elaborated in the pursuit of effective 

inclusive education, such as the Federal Constitution of 1988, which states access to 

education to be a fundamental right; the Statute of Children and Adolescent, which 

assigns parents the obligation to enroll their children in regular education and the 

National Educational Bases and Guidelines Law - LDBEN 9394/96, which assigns to the 

education system the responsibility to ensure the curriculum students, methods, 

resources and adaptations to meet their specific needs, among others. Nevertheless, 

excluding practices are found in schools, when the specific needs of disabled students 

are not taken into consideration, when the opportunity to participate actively in the 

activities is not given to them, leaving them aside of several situations inside the 

classroom.   

 Upon contact with math teachers who taught students with visual impairment, it 

was possible to notice different attitudes towards inclusion, most often, unfavorable.  

For many teachers the difficulty in teaching included students occurs by a number of 

factors, such as the lack of specific training, both in academic and continuing education, 

the difficulty to address the students with disabilities in the midst of overcrowded 

classes and the lack of resources, materials, teaching aids, among others.  

 The issues raised by the regular school teachers led the researchers to choose as a 

backdrop of this research a classroom with a student with visual impairment, in order 

to develop a research that met the wishes of the teachers, that contributed to the 

teaching practice of mathematics, that respected the diversity of individuals in the 

classroom and promoted an approximation between research and practice.  

 The presence of students with visual impairment in the classroom makes the 

teacher wonder how to teach mathematics to them, so they can actively participate in 

the knowledge development process. From this survey, the research presents the 

following problem: What didactic and methodological procedures are needed so 
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students with visual impairment included in regular education, as well as other 

students, take ownership of mathematical concepts?  

 By considering that the school has the function to promote access to knowledge 

to all those who seek it, this research aims to verify whether the development of 

educational and methodological procedures tailored to the particularities of visual 

impairment enables students with this limitation and the other students of regular 

education to appropriate mathematical knowledge, more specifically, the mathematical 

knowledge associated with notable products. 

 

2. Literature Review 

 

Since the earliest times, man seeks ways to relate to nature, their peers, and, in order to 

address their basic needs, created instruments and developed strategies and actions, 

which were passed down over time. 

 This knowledge, built historically, was systematized in different areas of 

knowledge, the sciences. Schools are the institutions responsible for the dissemination 

of this knowledge and the development of others, through formal education. To 

Leontiev, Apud Núñez (2009, p. 67), "…the school is an important pathway in which the 

child experiences a set of different experiences of everyday life context that makes it possible for 

them to appropriate scientific knowledge." 

 School education is a process of internalization and appropriation of historically 

constructed and systematized knowledge; it is an intentional action, and in addition to 

allowing everyone access to this knowledge, it should open paths to the exercise of 

citizenship. ”R“SIL, 6  D’ambrósio, 996  Saviani, 9 . 
 For Vygotski (1998), the interaction among people is an important factor in the 

development of the human being, thus justifying the education of these people with 

others. In order to achieve this, it is necessary to recognize and respect their differences, 

contributing to their training as participating citizens in the society in which they 

belong. 

 Among people with disabilities attending regular education, are the visually 

impaired, which are divided into two groups: blindness and low. 

 According to the World Health Organization - WHOi, from the review 

performed in 2006, visual levels came to be classified into four levels, namely:  

 

                                                           

i World Health Organization – WHO. Visual impairment and blindness. Available in: 
http://www.who.int/mediacentre/factsheets/fs282/en  Accessed in 03/15/2016.  

http://www.who.int/mediacentre/factsheets/fs282/en


Lúcia Virginia Mamcasz Viginheski, Sani de Carvalho Rutz da SilvaElsa Midori Shimazaki,  

Cleverson Sebastião dos Anjos –  

AN APPROACH FOR THE TEACHING OF NOTABLE PRODUCTS IN AN INCLUSIVE CLASS:  

THE CASE OF A STUDENT WITH VISUAL DISABILITIES 

 

 European Journal of Special Education Research - Volume 1 │ Issue 2 │ 2016                                                            27 

1) normal vision;  

2) moderate visual impairment;  

3) severe visual impairment and  

4) blindness.   

 The term low vision is used to describe the moderate and severe visual 

impairment levels. As well as other disabilities, blindness can manifest in people from 

birth or later in life, from organic or accidental causes. It is a severe or total change in 

the ocular structures, affecting the ability to perceive color, size, distance, shape, 

position or movement (Sá et al, 2007).  

 Regarding low vision, the same authors (2007 p. 16) consider that the definition 

of low vision (amblyopia, low vision or residual vision) is complex due to the variety 

and intensity of visual function impairment. These functions range from simple light 

perception to the reduction of the acuity and the visual field that interfere or limit the 

execution of tasks and overall performance.   

 Students with visual impairment, included in regular education, present specific 

conditions for the appropriation of knowledge. Thus, the recognition and the attitude of 

the teacher as an educator promoting an education that respects the different paces of 

learning and considers other aspects besides the cognitive one, can contribute so that 

qualitative changes may happen in the educational setting.  

 By considering the dialectical process among men, the action and instruments in 

the building of knowledge, social life contributes to the formation of concepts. Thus, a 

concept is socially formed by the activity of the intellectual process, the use of the sign 

or the word and it contributes to the communication, understanding and problem 

solving.  

 The concepts are formed not only by a specific point of view, but also by a 

particular system determined by action, which, together with the operations, represent 

the psychological mechanism of the concepts. Without the actions and operations, the 

concept cannot be assimilated, nor later used in problem solving. (Talizina, 2009)  

 Galperin noted that the formation of concepts by different students happened at 

different levels. Some performed the action mentally; others only through speech and 

others even by making use of materials or materialized situations. For this theoretician, 

the action orientation determines the formation of mental actions and the formation of 

concepts. Each type of orientation corresponds to a given process of action formation 

and to a specific quality of the final product. (Galperin, 2009c)  
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Núñez (2009) and Talizina (2009) stress that Galperin's theory considers the study a 

system of certain targeted activities that lead students to new knowledge, skills, habits, 

attitudes, values, or their improvement. 

 The action shifting process from external into internal, according to the teachings 

of Galperin, happens through the following steps:  

1) motivation; 

2) establishment of the action guiding basis (BOA); 

3) action shaping on the material plane or materialized; 

4) action formation in the external language and  

5) action on the mental plane.  

 In the motivational stage, the motivation of students is necessary, both externally 

and internally. The BOA scheme establishment stage is constituted by the visualization 

of the subject’s action, the action project, the final product’s image  it refers to the 
procedures and the condition system required by the action. It involves orientation, 

execution and control.  

 It must ensure understanding (meaning) and motivation (sense) of the students 

to prepare the learning object and promote the student's conscious reflection in this 

process. According to Talizina (2009), during this stage, the students become familiar 

with the new activity and knowledge involved in it.  

 The action formation on the material or materialized plane is constituted as 

another stage. The difference between material or materialized refers to the 

representation mode of the study subject; in the material form, it makes use of the 

subject itself, while in the materialized form, we use the representation of the subject, 

considering its essential aspects. “t this stage, the student’s action over the object 
begins, in pairs or in groups, mediated by the teacher (Núñez, 2009; Talizina, 2009). The 

formation stage in the maternal language plan is constituted as a medium that promotes 

interaction between students and teacher.  

 According to Núñez (2009, p. 111): 

 

 …while learning, language is an important condition for mental development, because 

 the content of the historical experience of man, the social-historical experience, is not 

 consolidated only in material things, but is also distributed and reflected in verbal 

 language. 

 

 Still, according to the teachings of Galperin, language, transposing the exterior 

plane, allows operation with signs on the mental plane, allowing people to reflect, 
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establish connections and complex relationships, form concepts, draw conclusions and 

solve activities. Lastly, in the mental stage, the communication turns into internal 

language, which has the function to provide the students new means for thought. The 

action at this stage is internal, allowing the student to solve the activities independently, 

revealing externally only the final product, the result of the activity. 

 The actions, in its different forms during the process of knowledge 

internalization, are not eliminated; they are preserved by establishing a link between 

the stages, from the initial one to the final one. This way, from external to the internal, it 

is possible to reverse the direction, i.e., from the abstract and internal plane to the 

external plane. The teacher, by providing a teaching where knowledge is being 

prepared by the different stages, in which the student participates as an active subject in 

this construction, being guided and interacting with peers and teacher, contributes so 

that the student will take ownership of the knowledge. 

 Thus, a methodology based on the steps of teaching proposed by Galperin (2009) 

was chosen seeking the inclusion of a student with visual impairment in all proposed 

activities, along with the other students in the class. 

 

3. Methodology 

 

This research had a qualitative approach, being case study used as a strategy. The 

educational sessions were developed in an eighth grade class of a public elementary 

school in the State of Paraná, Brazil. There were 41 students enrolled in the class and a 

student with visual impairment, which will be referred here as T. A. At the time the 

intervention was developed, T.A. presented no light perception in the right eye and less 

than 10% of vision in the left eye, registered by an ophthalmological report. 

 

3.1  Procedures 

In order to conduct the research, in which the content discussed was Notable Products, 

lesson plans were developed following the teaching stages proposed by Galperin.  

 In the motivational stage, it was sought to raise the interest of students to carry 

out the activities through the use of games. The game contributes to the development of 

mathematical concepts in a playful manner and according to the teachings of Mendes 

(2009), there is a mathematical structure to be discovered by the action of the student at 

the time they play. The guiding basis for action was established from the overall 

analysis of mathematics itself, in a historical-cultural approach, of the ownership by the 

students of their generalized relations and the grasp of the new action procedures, in 
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order for them to recognize themselves as historical-social subjects capable of 

transforming reality, as well as the application of knowledge in specific tasks: 

perimeter, area, volume, notable products and the formation of the special action with 

the execution of particular tasks. 

 The action formation in material or materialized plane took place from the use of 

concrete materials and their representations as tools to establish the link between 

Geometry and Algebra. For the verbal stage, activities were offered that promoted the 

externalization of language, oral or written, providing them with reflections on their 

actions, how to design concepts, draw conclusions, and also contributing to the 

transformation of the verbal into mental. 

 In order to facilitate understanding, ownership and generalization of algebraic 

concepts by students’ knowledge relating to Greek geometry was used, which 
developed demonstratively, constituting itself as a binding instrument between the 

arithmetical and algebraic knowledge involved in the studied content. 

 The lesson plans were executed in eighteen classes. The activities were divided 

into two blocks, named Block A and Block B, as shown in Table I: 

 
Block Contents 

Addressed 

Motivation Goals 

A Perimeter 

Area 

Square of the sum 

Square of the 

difference 

Product of the sum 

and the difference 

Prenda o Rei  
game. 

Explore the area and perimeter concepts. 

Calculate the areas of squares and rectangles from a 

chessboard. 

Establish a relationship between the change in the 

dimension of a geometric shape and the resulting area. 

Explore situations of increase and decrease in the 

dimensions of squares and rectangles. 

Calculate areas with algebraic dimensions. 

Recognize and calculate the square of the sum, square of 

the difference and the product of the sum and the 

difference between two terms. 

B Volume 

Cube of the sum 

Cube of the 

difference 

Nunca dez 
solto  game. 

Explore the concept of volume. 

Calculate the volume of polyhedrons such as 

parallelogram and hexahedron. 

Establish a relationship between the change in the 

dimension of a polyhedron and the resulting volume. 

Calculate volumes with algebraic dimensions. 

Recognize and calculate the cube of the sum and the cube 

of the difference between two terms. 

Table I: Activity Blocks 
Source  researcher’s collection 
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Before the beginning of the activities, an initial test was applied, in order to assess the 

knowledge the students had on the geometric concepts area and volume, with the 

following questions: 

 
 1. How do you define area? 

 2. According to the Department of State Health (SESA Resolution n. 0318, 07/31/02), a 

 classroom must have an area of 1.20 m
2

 per student, and a height of 2.80 m. 

 Considering a 42 student class, determine:  

a) What should be the classroom’s minimum area?  
b) Which dimensions could the classroom have? 

c) Given the suggested dimensions, what is the volume of the classroom? 

 

Upon completion of the educational sessions, this evaluation was reapplied and it was 

established a comparative parameter among the results to measure the conceptual 

changes in the students. 

 

3.2  Material Adaptations according To T. A.’S Needs  

  

For activities of Block A, shown in Table I, the pre-chess game Prenda o Rei , of 

unknown origin, was used in order to explore the perimeter and area concepts and,  

subsequently, the development of notable products square of the sum, square of the 

subtraction and the product of a sum and a difference. 

 In this game, played in pairs, it was necessary to use the chess board, kings and 

chips. In the game Prenda o Rei , the king’s movement is the same as in the regular 
chess game, one house at a time, in any direction. The player moves their king and 

places a chip on the board, covering a cell, which can no longer be occupied by kings, in 

order to lock the opponent's king. 

 Following the guidelines of Reily (2004) and Sá et al (2007) for material 

adaptations for students with visual impairment and considering T.“.’s visual residue, 
a chessboard, rectangles and squares were made using Ethyl vinyl acetate, or EVA, 

which, when added to the board, formed a new square  with contrasting colors such as 

black, white, yellow and red. 

 The geometric shapes that make up the total square had a checked side and one 

without it. Figure I represent the material developed. 

 

http://www.oxforddictionaries.com/pt/defini%C3%A7%C3%A3o/ingl%C3%AAs-americano/ethyl#ethyl__2
http://www.oxforddictionaries.com/pt/defini%C3%A7%C3%A3o/ingl%C3%AAs-americano/vinyl-acetate#vinyl-acetate__2
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                                         Figure I: Chess board adaptation 
Source  researcher’s collection 
 For the development of the concept of volume and the development of activities 

in Block B, shown in Table I, we used the Golden Beads developed by educator and 

Italian physician Maria Montessori apud Fernandes, et al (2006), which is made up of 

smaller cubes, representing the units, bars, worth 10 units, cards, whose value is 100 

units and the largest cube with 1,000 units. 

 The material has graduated measurements, constituting an alternative to work 

measures with students with visual impairment, it can also be used to work the decimal 

numbering system, potentiation, root extraction, area, among other concepts (Fernandes 

et al, 2006). 

 Another game used in teaching sessions was Nunca Dez Solto  used as a 
motivational tool for the activities in Block B. The game needs the Golden Beads and a 

numbered die. The next player throws the dice and picks up the number of units that 

were drawn. When the player accumulates ten units, they will trade for a dozen, ten 

tens must be exchanged for a hundred and ten hundreds should be replaced by a 

thousand units. Wins the game who first conquers the thousand unit. 

 To address the concept of volume in different solids, the researchers crafted 

solids made out of wood, which together formed the cube of the Golden Beads material. 

For the algebraic stage, the solids were adjusted with textures and contrasting colors, so 

meeting the T.“.’s visual needs, represented in Figure II 
 

 
Figure II: Solids 

Source: researcher’s collection 
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The adapted materials used in the research were made for all students in the class, 

providing them the same opportunities for the development of the worked concepts, 

because we believe that in inclusion, the teacher can develop the same activity for all 

students, making the necessary adjustments to the student with a disability and the use 

of adapted materials will also be of benefit to the other students, given that, for 

Galperin (2009c), they constitute the teaching material stage, as important as the other 

stages in the teaching process and content learning. 

 

4. Results and Discussions 

 

From the results obtained in the initial evaluation, it was possible to verify that the 

students had as grasp of the concept of area. Some of the definitions given by students 

to area were: a measurement of a place, a marked space, the measurement of things, a space or 

place that can be measured in squared meters.  

 Other students made use of expressions such as width x length, height x side, 

these expressions are specific to the area of some quadrilaterals and not the concept of 

area of any surface. Among the students, some of them failed to conceptualize area. 

 T. A. defined the concept of area as: area is used to define something straight, is it 

straight ??? The entire half of 360°.ii This answer was probably associated with other 

content covered by the class’ mathematics teacher, which used only orality to teach it. 
According to the document Knowledge and Practices of Inclusion (BRAZIL, 2006), 

using only this method affects the assimilation and understanding of content by 

students with visual impairment, given that it is insufficient for concept appropriation. 

However great the student effort, gaps can arise between what is taught and what is 

learned. 

 Similarly, it was possible to notice in the students’ answers that the concept of 
volume was not consolidated for many students. Several of them, including student T. 

A., made use of terms such as tall, small and large, to define volume, which led to the 

understanding that they referred to volume as intensity of sound rather than its 

mathematical concept. 

 It was assessed in the initial evaluation that it was not just the T. A. student who 

had difficulties in appropriation of mathematical concepts, but the vast majority of the 

students. To Talizina (2009), the fact that the student has the knowledge of a definition 

does not mean that this knowledge was assimilated and internalized by them. 

                                                           
ii
 The question marks are used to replace a word that was not understood in the student’s handwriting.  
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Pavanello apud Fernandes and Healy (2010) believes that for the elaboration of the 

concept of area, the student needs to realize that the area can be measured from the use 

of a square unit, checking how many times this square unit fits on the surface and also 

by comparison between surfaces, by superimposing or decomposition/composition of 

the image, without making use of the area unit. 

 Following the guidelines of Galperin (2009c) in the material or materialized stage 

the concept of area was approached by the game Prenda o Rei , in which the colored 
chips being placed on the board by the students during the game constituted the area 

units. 

 The addition of rectangular, checked and non-checked pieces, which increased 

the area of the board, allowed students the elaboration of the concepts related to notable 

products, namely, square of the sum, square of the difference and the product of a sum 

and a difference 

 These pieces were used as a means for the abstraction of the concept of area, 

since its dimensions could take any value, allowing the generalization of the concept. 

The results obtained by the actions of the students in the activities were justified and 

discussed through the external language and, subsequently, transformed into internal 

language, which allowed students to solve individually written exercises related to 

these notable products, according to the teachings of Galperin (2009b). In addition to 

the concept of area, it was also addressed the concept of volume. The volume of a prism 

can be calculated by the method of parallel cross sections, which breaks down the solid 

into equal portion areas. 

 According to Dolce and Pompeo (2005), the mathematical sentence V = A b .h, 

where Ab is the prism’s base area and h its height, can be justified through Cavalieri’s 
Principle. To the authors (2005, p. 93), 

 

 For any data prism, we can consider a rectangular parallelepiped which is based on the 

 same plane and has the same area of the prism base, with a height equal to the prism 

 located in the same half-space where the prism is, relatively to the considered plane. 

 If the basis of the given prism and rectangular parallelepiped are in the  plane, every 
 plane  parallel to , when intercepts solids, determines into them sections that have 
 areas equal to the bases. Therefore, by the Cavalieri principle, the two solids have equal 

 volumes. Since the volume of the rectangular parallelepiped is given by V = A b  . h, we 

 conclude the volume of the prism is also given by V = A b  . h. 
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The Nunca dez solto  game, executed in ten groups, with four students each, allowed 
students to develop the concept of volume from Cavalieri's Principle, since the solid 

hexahedral was built in the game for portions of equal areas. From the calculations for 

the cube volume formed by all the solids, the cube of a sum and sub of a difference 

notable products were covered. 

 The groups were asked to record the strategy used to calculate the volumes, 

promoting the forming stage action in the external language plane (Galperin, 2009b). 

The texts represent the records of the groups. The answers are presented as the students 

wrote them, including the spelling: 

  

 Calculate how many times the number of the area of a side could fit. (Group 1). 

 Using the edges, adding by the volume, and reacting summing the sides joining the 

 cubes. (Group 2). 

 Using our mind: doing all the multiplications, adding all the cube and parallelepiped 

 shapes and making observations with big cube and small cube and big and small 

 parallelepiped (Group 3). 

 Side x Side (Group 4). 

 One side times the other (Group 5). 

 Multiplying one side by the other and the result by the height (Group 6). 

 We calculated the value of the base multiplying it by the number of sides (Group 7). 

 Counting each little square and then multiplying it by the number of sides (Group 8). 

 Taking the result of number 1’s question ” and multiplying it by the side number. 

 (Group 9). 

 Multiplying the numbers from one side and multiplying by 6. (Group 10). 

 

It was observed through the records made by the students the difficulty in expressing 

their actions, even though they correctly calculated the solid’s volume. This difficulty 
was also observed in other activities. This may be due to the fact that the students are 

not used to express through oral or written language their mathematical actions. 

According to Núñez (2009), when the students get the opportunity to verbalize their 

actions, one of the pathways of the formation of the logical consciousness degree and of 

the action structure is instituted and, to Galperin (2009b), the absence of this step 

undermines knowledge development.  

 It was observed that T. A. actively participated in all the activities that were 

proposed in the material or materialized stage, i.e., in determining the size of the 
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chessboard and the calculation of the perimeter, area and volume of the material that 

was used.  

 However, when it was asked of the students individually to develop the notable 

products algebraically, T.A. failed to do so. This difficulty may have been the result of 

an education based on orality, where the operations with monomials and polynomials 

were only exemplified orally by the class teacher in teaching activities previous to the 

application of this research, as well as the lack of opportunities where she could register 

these operations in some way, either through extended writing or braille code.  

 Another difficulty presented by T. A. referred to the calculations. She presented 

skills for mental calculations with up to three digits integers. However, in some of the 

activities proposed in the intervention, she could not perform operations mentally even 

by making use of the written algorithm. 

 Such difficulty is associated with her visual limitation; however, it was found 

that other students also presented difficulties in operations, especially with decimal 

numbers. 

 According to Viana (2010), these difficulties can be a consequence of a 

mechanical teaching of rules that must be memorized and do not provide the students 

with an understanding of the actions in the algorithm. In the algebraic stage, other 

students also presented difficulties related to that content, such as sign errors in 

multiplication and errors inside the multiplication itself.  

 The difficulties presented by T.A. as well as  by the other students were 

discussed, providing them moments where they could make use of oral language, 

reporting and justifying the procedures used by the groups formed in the classroom to 

carry out the activities, constituting so the action formation stage in the external 

language, according to the studies of Galperin (2009b).  

 At the beginning of the activities, it was observed that students had a common 

sense knowledge about the concept of area, which was not consolidated for the majority 

of the class and many of them found it difficult to conceptualize volume.  

 At the final evaluation, 26% of the class considered area as a measure of the size 

of a space or a place. To 41% of the students, the concept of area was still associated 

with specific formulas that calculated the area of certain shapes and not as measure in 

square units; 33% considered area as a measure of a place in square units. T. A. came to 

define area as the school is a place that has a space in height and width and length . 
“lthough the concept isn’t yet consolidated, it can be noticed in her answer the 
presence of elements related to the concept. Just as the concept area, most students 

showed changes related to the concept of volume.  
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Establishing a comparison between the initial and final evaluation, it was found that, in 

the final evaluation, 49% of students correctly calculated the volume of the classroom, 

while at the initial evaluation, 6% of them performed different calculations in an 

attempt to find the volume, whose results were not approximated to the correct result, 

and only 14% tried to multiplicate the room area by an arbitrary value, different from 

the room height.  

 According to Núñez (2009, p. 95) "…qualitative changes take place in a series of 

moments whose logical replacement is the process of the external, material, in psychic and 

internal activity." The conceptual changes indicate qualitative changes in the learning of 

mathematics.  

 Thus, conceptual changes about the concepts of area and volume were observed 

in the students. The concepts of notable products between two terms were approached 

from concepts of area and volume developed by the students from discussions between 

them and the teacher and by the use of instruments, such as games and other materials. 

Answering the initial question that led to this investigation, i.e., which didactic- 

methodological procedures are required to teach mathematics to students with visual 

impairment so they can take ownership of scientific knowledge, for this research 

specifically, concrete materials were used, adapted by the researchers to meet the needs 

of the student T.A., which were also made available to the other students  It was 

possible to verify that usage of these resources by all the students contributed to the 

learning/teaching process of the contents covered.  

 By proposing a methodology for the teaching of mathematics that included 

students with visual impairment, it was possible to verify conceptual changes in the 

students, from the interaction between the researchers and the students, the prepared 

material and the activities developed by them. The use of assimilation stages of 

knowledge proposed by Galperin, for the organization of educational process, 

contributed to the process of internalization of the external activity. 

 

5.  Final Considerations 

 

Frequently, the teacher, when faced with a student with visual impairment in his class, 

may feel unprepared. It must be known that visual impairment does not prevent the 

student’s development of knowledge with the other students. The limits are usually 
determined by the teaching practice, by not considering the diversity in the classroom 

and by developing activities believing that all students learn in the same way.  
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The concepts of education and, mainly inclusive education, lead to the need of offering 

all students, regardless of social, cultural, physical and intellectual backgrounds, 

favorable conditions for the appropriation of knowledge. The school becomes inclusive 

from the moment it believes that everyone can and should learn together, respecting the 

individuality and needs of their students and ensuring them an appropriate 

curriculum.  

 The inclusion of students with visual disabilities in regular education requires 

from the teacher a plan of activities to be developed and which methodological 

resources will be used, so that the necessary adjustments are made in advance, and the 

visually impaired student has the material available simultaneously with the other 

ones, participating in the actively in the process of knowledge development.  

 Thus, an inclusive teaching of mathematics depends on the performance of the 

teacher as a mediator between students and knowledge, providing opportunities for an 

active participation of the students in the process of appropriation of knowledge, 

promoting the necessary adjustments and the use of specific educational resources. The 

teacher, in some way, may feel alone in process of inclusion. When they encounter any 

students with disabilities, they must request aid to the teaching staff and management 

team, the professionals of Special Education and the public agencies responsible for 

inclusion.  

 Special Education support services are present in many cities, and people 

working in this area are available to help them as needed. However, even provided 

with the support of Special Education, it is necessary to clarify the function of teaching 

mathematics in regular education is, specifically, of the math teacher. From this 

research, others may be developed in order to contribute to education, so that students 

with visual disabilities have the same opportunities as the others in the classroom, 

making effective their inclusion in the educational setting, as well as supporting 

teachers by providing them specific knowledge required for the teaching of 

Mathematics.  

 For this research, teaching materials adapted to address concepts of area, volume 

and notable products were developed. Similarly, other suitable materials can be 

developed to teach other types of content to students with visual impairment. 
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