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ABSTRACT 

Mathematics education for the visually impaired presents unique challenges that require specialized 

instructional materials and assistive technologies to ensure accessibility and effective learning. This 

paper provides a retrospective analysis of the development and use of assistive technologies and 

instructional materials for mathematics education of the visually impaired in Mexico. It examines the 

evolution from traditional tactile and braille-based resources to modern computer-assisted tools, 

including screen readers, audio-based learning systems, tactile graphics, and interactive software. The 

study highlights key educational initiatives, institutional efforts, and technological advancements that 

have contributed to improving mathematical understanding and inclusion for visually impaired 

learners. By analyzing past practices and technological progress, the paper identifies strengths, 

limitations, and gaps in existing approaches. The findings emphasize the importance of integrating 

pedagogical design with technological innovation to promote inclusive mathematics education. This 

retrospective aims to inform educators, policymakers, and researchers about effective strategies and 

future directions for enhancing mathematics learning opportunities for visually impaired students in 

Mexico. 
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I. INTRODUCTION  

Ensuring equitable access to mathematics 

education for visually impaired learners 

remains a significant challenge worldwide, as 

mathematical concepts often rely heavily on 

visual representations such as symbols, graphs, 

and spatial layouts. To address these 

challenges, specialized teaching materials and 

assistive technologies have been developed to 

support alternative modes of learning. In 

Mexico, efforts to provide accessible 

mathematics education for visually impaired 

students have evolved over several decades, 

reflecting broader advances in inclusive 

education and educational technology. 

Early approaches to teaching mathematics to 

visually impaired learners in Mexico primarily 

relied on tactile and braille-based materials, 

including embossed textbooks, tactile 

diagrams, and mechanical devices such as 

braille typewriters and abacuses. While these 

tools enabled foundational learning, they often 

posed limitations in conveying complex 

mathematical structures and required 

substantial manual effort from both students 

and educators. Nevertheless, these materials 

laid the groundwork for inclusive 

mathematical instruction and established the 

importance of tactile learning strategies. 
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With the advancement of computer 

technologies, new opportunities emerged to 

enhance accessibility and learning efficiency. 

Screen readers, audio-based mathematical 

notation systems, refreshable braille displays, 

and interactive software have increasingly 

been integrated into mathematics instruction 

for visually impaired students in Mexico. 

These technologies have expanded access to 

advanced mathematical content, facilitated 

independent learning, and improved 

communication between students and teachers. 

This paper presents a retrospective 

examination of teaching materials and 

computer technologies used in mathematics 

education for the visually impaired in Mexico. 

By reviewing historical developments and 

technological innovations, the study aims to 

identify effective practices, highlight existing 

challenges, and inform future efforts toward 

more inclusive, accessible, and technology-

enhanced mathematics education. 

 

II. METHODS AND OBJECTIVE  

A systematic and thorough search was 

conducted for data collection in printed data 

bases, Internet, scientific journals, graduate 

and postgraduate university thesis, newspaper 

articles, etc. The objective of this work is an 

exploratory bibliographic review of teaching 

materials and computer technologies in 

Mexico for teaching mathematics for visually 

impaired. 

III. LITERATURE REVIEW  

According to Costa (2004) the term visual 

disability refers to an irreversible state of 

reduced visual capacity of a person, caused by 

congenital (pathogenic) or environmental 

factors (pathologies, injuries, tumors, etc.). 

Even applying clinical procedures (therapies) 

and/or surgery, or even using conventional 

optical elements (glasses, contact lenses), the 

deficiency remains. The decrease in individual 

visual capacity can be classified as mild, 

moderate, severe, profound (those that make 

up the group of subnormal vision or low 

vision), reaching the total absence of vision 

(blindness). 

The teaching of mathematics for visually 

impaired students has been the subject of 

debate in recent years. Studies show the 

importance of using manipulative teaching 

material or concrete material for teaching 

mathematics to students with or without visual 

impairment (Mello, Caetano & Miranda, 2017; 

Pereira & Oliveira, 2016; Silva, Carvalho & 

Pessoa, 2016; Shimazaki et al, 2015; Vita, 

Magina& Cazorla, 2015; Uliana, 2013; Vita, 

2012; Lorenzato, 2008; Ferronato, 2002). 

In recent years there has been a lot of 

discussion about the inclusion of people with 

disabilities, however, there are still few 

alternatives for a truly inclusive process, since 

we still face many difficulties, both structural 

and formative. We know that the inclusion 

process that is faced in schools is not an easy 

task, it is necessary for the teacher to be 

prepared, understand the type of disability 

with which they will work and look for 

alternatives so that they can develop the 

process in the best possible way. (Silva, 2015). 

Development of a programable scientific 

calculator, that is activated in the text editor of 

a free program known as DOSBox, made 

specifically available for use by people with 

special needs. 

Table 1. Mathematics for the Visually 

Impaired, Teaching Materials and Computer 

Technologies in the World 
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Campos (1995) reports that in Mexico there is 

no textbook for the visually impaired that 

contemplates the optometric characteristics of 

typography for letters, numbers, signs and 

others that are appropriate to our social 

context, so it proposes concrete actions that 

will serve as the basis for the elaboration of 

these. 

Escalante (2018) describes the didactic 

proposal of the problems that people with 

visual disabilities face in the mathematical 

classroom, it seeks to solve one of these 

problems, which is the learning of some 

analytical geometry contents with a proposal 

of didactic material, the mathematics table for 

the blind (MPC) of low cost, in which some 

Analytical Geometry contents can be taught 

such as: lines and parabolas, students can 

make approximations of the graphs of 

functions which are observable, however, they 

can only perceive them through of touch and 

thus know the characteristics that these graphs 

present such as: maximum, minimum, 

concavity, increase, decrease, continuity, 

distance between two points, intersection with 

the axes, angles with respect to the axis. 

Mathematics can be a great obstacle in the 

school education of students with visual 

disabilities (blind or low vision people), this 

due to various factors, highlighting the time 

they require to perform a task, and the 

difficulty of mathematical language in Braille. 

The complexity of mathematical literacy 

coupled with the imposition of arguments, 

procedures and meanings by the School 

Mathematical discourse excludes students with 

visual disabilities from the construction of 

mathematical knowledge. This may be one of 

the various reasons why no evidence of any 

student with this condition was found in 

Mexico. (Cantoral, 2021). 

Due to the complexity posed by algebraic 

literacy through Braille, Moreno (2021) 

proposes different strategies for the inclusion 

of people with visual disabilities in the 

mathematics classroom. For this, an 

exploratory situation was designed with 

transversal categories for each of the degrees 

of interest, that is: 1) multiplicity of the root, 

2) sign-root relationship, and 3) coefficient-

root relationship. The situation is posed from 

the graphic context, which allows addressing 

elements such as root, ordered to the origin, 

slope, concavity and inflection point through a 

set of non-visual sensations. This context was 

chosen due to the importance of the haptic 

sense on the part of the visually impaired 

population, since it is the main means of 

interaction with their reality. 

Torres, J. (2020) Concluded that visually 

impaired students can learn the concept of a 

linear equation of one variable, from a didactic 

sequence as a whole with a didactic material 

that promotes the necessary mental 

constructions in the students with DV. 

Likewise, the cognitive model for 

understanding the concept of linear equation of 

a variable based on the APOE theory (Action-

Process-Object-Scheme), allowed to develop 

activities and a material specifically, so that 

students who are blind or have low vision can 

develop mental structures and mechanisms 

similar to those of someone with normal 

vision, and therefore have the same 

possibilities of acquiring the expected 

knowledge. 

Moreno (2018) founded that the use of 

materials that favor the use of the haptic sense 

makes it easier for visually impaired students 

to achieve the acquisition of geometric themes, 

specifically in this research, volume. 
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Moreno &Cantoral (2021) from a 

socioepistemological perspective, presents 

reflections on how exclusion by School 

Mathematical discourse is reflected in students 

with visual disabilities from various branches 

of mathematics commonly studied in STEM 

careers, in addition to particularizing a 

mathematical topic that is studied from 

education secondary to higher level. 

Moreno (2014) investigated, with a multiple 

qualitative methodology, based on promoting 

elements based on practices for the 

construction of the notion of root of 

polynomial or, of solution of a polynomial 

equation of small degrees, 1 to 3, in young 

people with visual disabilities. For this, an 

exploratory situation was designed with 

transversal categories for each of the degrees 

of interest, that is: 1) multiplicity of the root, 

2) sign-root relationship, and 3) coefficient-

root relationship. The situation is posed from 

the graphic context, which allows addressing 

elements such as root, ordered to the origin, 

slope, concavity and inflection point through a 

set of non-visual sensations. 

Espinoza (2015) presents the development of 

three-dimensional Learning Objects developed 

using virtual reality technologies assisted by 

haptic systems. 

IV. CONCLUSIONS 

This retrospective study highlights the 

progressive development of teaching materials 

and computer technologies used in 

mathematics education for the visually 

impaired in Mexico. From early tactile and 

braille-based resources to modern digital and 

computer-assisted tools, each stage of 

advancement has contributed to improving 

accessibility and learning outcomes for 

visually impaired students. The integration of 

assistive technologies such as screen readers, 

refreshable braille displays, and interactive 

software has significantly expanded 

opportunities for independent learning and 

engagement with complex mathematical 

concepts. 

Despite these advances, challenges remain in 

terms of resource availability, teacher training, 

and the consistent integration of technology 

into classrooms. Addressing these issues 

requires continued collaboration among 

educators, technologists, and policymakers to 

ensure equitable access and effective 

implementation. Overall, the findings 

underscore the importance of combining 

pedagogical innovation with technological 

development to support inclusive mathematics 

education and to further enhance learning 

opportunities for visually impaired learners in 

Mexico. 
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