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OBJECTIVES OF THE DIDACTIC UNIT 

At the end of this didactic unit, you will be able to: 

- Understand and take on the concept of inclusive education within ordinary school. 

- Have a greater conceptual understanding of the different special educational needs (SEN) within 
the framework of an inclusive pre-primary school. 

- Identify the barriers of access that students with SEN have in the educational environment. 

- Ground the importance of the use and integration of Information and Communication 
Technologies (ICTs) in pre-primary education. 

- Analyze ICT educational resources that promote communication in students with visual 
impairment 

- Select ICT and digital resources that favor the improvement of teaching and learning processes. 

- Design an action plan with educational and didactic activities to be carried out with students with 
SEN using ICTs. 

 

INTRODUCTION 

Currently, the presence of technology in our daily lives is a relevant fact that we cannot ignore: society 
is changing, we are digitalizing and facing the information society. When society changes, all the 
elements that converge in it also evolve; consequently, if technology is linked to practically all daily life 
activities, its direct use in learning functions is increasingly implanted in the classrooms. The use of ICTs 
as one more element in the learning process and the increasing use of digital educational resources 
make technology one more tool for both teachers and students. 

“We need technology in every classroom 
and in the hands of every student and 
every teacher, because it is the pen and 
paper of our time and it is the lens 
through which we experience much of our 
world.” 

 
- David Warlick 
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However, for students with visual impairment, the use of technologies goes from being just another 
tool to being something extremely valuable if one wants their learning development as a person to be 
at the level of their environment. ICTs and their use in classrooms is a fundamental tool to achieve an 
inclusive school, where the entire educational community participates in the same goal. However, 
technology allows us to carry out many daily tasks, but it can also be a barrier for communication, if 
the used computer systems are not designed for all students. 

Consequently, it is very important, especially for the future students with visual impairment, to 
promote the use and approach of ICTs in pre-primary education. 
  

4.1 ICTs AND INCLUSIVE EDUCATION  

4.1.1 WHAT IS INCLUSIVE EDUCATION? 

For some time now, we have been hearing insistently about inclusive education, but in order to 
approach this concept, we would like to comment or clarify a question prior to the beginning of this 
chapter that we consider important: school inclusion is not the same as school integration. 

There is some confusion when it comes to understanding the concept of inclusion, since there are 
many who understand the school inclusion movement in the same way as the school integration 
movement, when these are two different approaches with different focuses of interest; we have not 
changed the name, it involves a conceptual change and therefore a whole process of re-structuring 
educational systems. 

Note that inclusion is a theoretical construct that appeared in the 90s as an alternative to school 
integration. The inclusive school is the culmination of an upward path in the paradigm of caring for all 
students under the conviction that education is a human right, and therefore, a right for all people. 
From this perspective, “Inclusive Education” means not only to think about children with SEN, but also 
about those who live in poverty and marginality, those who belong to minority ethnicities, those who 
speak minority languages , those who live in remote areas, and those who are marginalized due to 
their gender or sexual identity. Therefore, it is to focus on all students, especially on the most 
vulnerable, those who tend to be excluded from the educational system1. 

As we pointed out, inclusion is not the same as integration, which is very valid at other times in the 
history of education, but implies acknowledging the situation of segregation of the person to be 
integrated, while inclusion implies acknowledging full equality. 

                                                           
1 Referenced in AA.VV. (2017): “Utilización de las TIC en alumnos con necesidades específicas de apoyo educativo 
(NEAE). Diagnóstico y diseño de aprendizaje y evaluación”, MINISTRY OF EDUCATION, CULTURE AND SPORTS, 
Directorate General for Territorial Evaluation and Cooperation, National Institute of Educational Technologies 
and Teacher Training (INTEF).  
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“Including” means going from an individual model -where the problem or limitation is on the 
individual- to a social model -where the problems and limitations are in the society-, in other words, 
assuming full recognition of the individual rights and freedoms of people and the need to consider that 
communities are the basis of any learning, and that education only acquires its true dimension if it 
takes place in relation to other people and in the same contexts for everyone. More than an 
educational, didactic, pedagogical, or psychological current, inclusive education is a true philosophy 
and a frame of reference for educational practices. 

The inclusive school is the currently accepted educational approach to tend to all students from their 
acknowledgement as human beings with the same rights as their peers. Inclusive education means 
taking on the challenge of a quality education that is unique, equitable, and equal for everyone, thus 
establishing new professional, curricular, organizational, and structural practices that can answer 
individually to the particular characteristics of the students. 

Consequently, and in our understanding, inclusive school and inclusive society are two sides of the 
same coin, necessary for each other, with a level of interdependence that cannot be understood in 
isolation. This, perhaps, is the essence of the inclusive school, which makes it clear that school cannot 
educate without the concurrence of the community, and from this new paradigm, the school cannot 
include without an inclusive society. However, we are also aware that there is no clear definition of 
“inclusive school”; the most representative authors in this regard provide different views on the 
inclusive fact and how it impacts educational organizations. 

Considering this fact, and based on the case at hand (attention to children with SEN), in this guide we 
will consider the opinion that students participating more or less in the curriculum is not only related 
to their own problems or difficulties, but it says a lot about the curriculum itself and its level of 
adjustment regarding specific circumstances, the level of sensitivity, or the prognosis. In the same way, 
we take the idea that including does not oppose the need for some students to receive specialized 
attention or leave ordinary classrooms temporarily to receive special attention in support classrooms. 

On the other hand, we know that there are many schools that speak of inclusion in terms of 
integration, and many that speak of integration in terms of inclusion, but as we pointed out at the 
beginning, the main difference lies in the essence of the concept, in the philosophy that refers to one 
and the other. 

It should be remembered that referring to integration requires acknowledging the existence of a prior 
state of disadvantage or segregation of the student to be integrated. However, inclusion comes from 
the premise that students with functional diversity or SEN are part of the school, recognizes diversity 
regarding the different starting points from which learning processes of the students begin, and the 
different points of arrival that can be considered educational goals. The base of the inclusive school is 
configured on equality, equity, quality, cooperation, and solidarity, promoting the appreciation of 
differences and understanding it as an opportunity for mutual enrichment for all agents of society 
(Esteve Mon, Ruiz Agut, Tena Benages, & Ubeda Prades, 2006).  
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But including is not an easy task. The great challenge of inclusion is building a school with enough 
breadth in physical, organizational, and curricular design, to provide an individual response to the 
particularities of all students, without differences. It is not about making adaptations to specific cases, 
it should be the school itself -through its organization and curricular proposals- who must satisfy the 
needs of all students. The essence of the inclusive school is the educational community, who seeks and 
promotes the educational success of all its members, taking as a premise the facilitation of learning 
through the participation of all students (Stainback, 2001). 

Including is, in the words of Huguet Comelles (2006): 
 To modify the contexts so all students participate. 
 To abandon disabling conceptions to recognize the special conditions of some persons, which are 

not an obstacle to offer them the same opportunities as the rest. 
 To acquire a commitment of improvement that impacts both the educational practices -the 

curriculum- themselves and the learning levels or the professional and organizational development 
of the community. 

 Rethink the concept of SEN. 

Inclusion is a coherent evolution of the educational practices that have preceded it, and whose main 
characteristics are the suppression of special education as a concept; the creation of real supports that 
collaborate with teachers in daily educational practices within ordinary classrooms; and rejecting the 
classifications focus on handicaps from the medical point of view as an element for categorization and 
use of broader evaluations that allow the design and development of individualized learning processes 
in the educational field. Likewise, it is also necessary to create a standard curriculum that allows the 
necessary adaptations of resources and organization in each case. Inclusion undoubtedly implies the 
need to recognize diversity as a social fact present in the classroom. To sum it up, we can state that the 
main concern of inclusion is to pursue the transformation of culture, educational organization, and 
school practices. 

In this context, ICTs incorporated in the development of educational projects can play a key role in 
facilitating a qualitative improvement of the teaching and learning processes, developing skills and 
competences, tending to the uniqueness and individual needs of each student, and enhancing 
motivations that make learning meaningful. 
 

4.1.2 THE ROLE OF ICTS  

The relationship of ICTs with Inclusive Education can be perceived from a double perspective: on the 
one hand, their use can favor the achievement of a quality education and eliminate the barriers that 
hinder the approach of all persons to the educational fact, since for some persons technology is the 
only way to access the educational and cultural world; and on the other, that with its design we can 
enhance both the creation of accessible but also disabling environments that do not enable access 
certain groups, thus creating a new form of social exclusion. 
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However, ICT projects aimed at vulnerable groups generally are an interesting educational alternative 
to achieve their inclusion in the society of knowledge, since they allow the creation of enriched 
learning environments that can alleviate the social, school, and cultural deficits of subject, while 
fostering equity in access to the quality of learning and favoring their access to knowledge not located 
in their immediate context. 

Professor Cabero2, at the 1st International Meeting on Inclusive Education held in October 2014 in 
Pátzcuaro (Mexico)3, carried out an analysis of the possibilities that ICTs can bring to Inclusive 
Education from four main perspectives, and to which we are going to refer to in this section: 

 Towards universal design in ICTs. 
 Closing the digital gap. 
 ICTs to promote personalized attention. 
 The use of ICTs for the social inclusion of different groups. 

Regarding the first point, towards the search for a “Universal Learning Design” (ULD), it is important to 
consider not designing them in a way that prevents certain students from accessing them and taking 
advantage of the possibilities that offer. From this perspective we must look for design principles, both 
in hardware and software, that facilitate their use by all users. As has been shown through different 
studies, different ways of designing ICTs can prevent access to them by people with certain physical, 
cognitive, or cultural characteristics, for example: using low contrasts in the combination of colors, or 
the use of images and graphics without a description, hinder the approach to information to people 
with visual problems; not subtitling videos or the description of the commands with audio hinder the 
access to the technologies by subjects with audition impairment; poorly organized pages or screens 
with overflowing information slow down the interaction in subjects with cognitive deficit; small 
buttons close to each other, or not being able to control the time of entry and exit to certain pages 
make access to information impossible for subjects with motor problems; or the resources being in 
just one language prevents interaction for people who do not know it. In other words, not reflecting 
on the design of ICTs can lead us to create disabling environments. 

Recently, one of the movements that is gaining importance in the field at hand is the ULD, which refers 
to the design of products and environments that can be used by every person to the fullest extent 
possible, without the need for adaptation or specialized design, regardless of the person’s age, 
characteristics, or abilities. This perspective began to develop in the field of architecture, but as several 
authors point out, its principles are applicable to any product or environment, including “curriculum, 

                                                           
2 Julio Cabero Almenara is a Professor of Didactics and School Organization at the University of Seville. He is the 
director of the SAV (Secretariat for Audiovisual Resources and New Technologies) of this university and a 
founding member of Edutec. He has published different works on the subject of educational technology and new 
technologies applied to education (Educational Technology. Design and use of media in teaching, Paidós, 2001; 
New technologies applied to education, Synthesis, 2000; The image of the professor and teaching in the media, 
University of Seville, 1998). 
3 Fernanadez Batanero, J.M. y Cabrero Almenara, J. (2017): “Una mirada sobre las TIC y la Educación Inclusiva, 
Reflexión en torno al papel de las TIC en la Educación Inclusiva”. Centro de comunicación y pedagogía. 
http://www.centrocp.com/una-mirada-sobre-las-tic-y-la-educacion-inclusiva/ 
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teaching, employment guidance offices, multimedia, study support centers, conferences, museums, 
microwave ovens, computer labs, work centers, and web pages”. 

The ULD is based on a series of principles such as: 

 Equality of use: the design must be easy to use and suitable for all persons regardless of their 
abilities and skills. 

 Flexibility: the design must accommodate a wide range of individual preferences and abilities. 
 Simple and intuitive: the design should be easy to understand regardless of the user’s experience, 

knowledge, skills, or level of concentration. 
 Easy to perceive information: the design must be capable of exchanging information with the 

user, regardless of their environmental conditions or sensory capabilities. 
 Tolerant to mistakes: the design should minimize accidental actions that can have fatal or 

unintended consequences. 
 Little physical effort: the design must be able to be used effectively with the least possible effort. 
 Appropriate dimensions: size and spaces must be appropriate for the scope, handling, and use by 

the user regardless of size, position, or mobility. 

For the specific case that concerns us, fortunately, a whole field of research and work has been 
developed around the achievement of accessibility by persons with visual impairment. All those 
devices, programs, hardware, and software, specifically designed to make information technology 
accessible to blind persons or with low vision are called “tiflotechnology”. 

Tiflotechnology 

It bases its research and development on resources that facilitate the access of blind and visually 
impaired persons to the computer and any devices and autonomous systems with their own utilities, 
specifically developed for blind and visually impaired persons. Linked to it, we see how more and more 
attention is being paid to the issue of accessibility, from the field of educational research. Regarding 
the digital gap, the greatest exclusion from ICTs that can be made to a person is that they cannot 
access them for economic, social, or educational reasons, and unfortunately one of the problems we 
find today is that ICTs that can facilitate the approach of persons to a state of cultural, leisure, and 
economic well-being, are serving in some cases to prevent people from accessing them, since it is 
complex -or impossible- to use them. 

The digital gap 

In a simple way we can say that the digital gap refers to “the differentiation produced between those 
people, institutions, societies, or countries that can access the web and those that cannot; it can be 
defined as the inequality of possibilities to access information, knowledge, and education through new 
technologies. Consequently, these persons are marginalized from the possibilities of communication, 
training, economic impulse, etc. that the web enables” (Cabero, 2004). 
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We cannot forget that there is no one single digital gap -linked to economic conditions- which prevents 
certain regions and groups from accessing the web and the possibilities that it offers, but different 
types of digital gaps, like the physical and cognitive characteristics of people, their gender, language 
proficiency, culture, educational level, and age. We also can consider that the concept of digital gap 
has expanded nowadays: it does not just refer to having access to technologies, but also accessing 
them, that is, not having enough competences and capabilities to use them in a specific way. 

Regarding ICTs, they favor personalized attention, and as authors such as Cabero, Córdoba, and 
Fernández (2007) already point out, and help to overcome the limitations derived from cognitive, 
sensory, and motor disabilities of students, specifically: 

 “They favor the autonomy of the students, being able to adapt to the needs and demands of each 

student in a personalized way. 

 They promote synchronous and asynchronous communication with the rest of the classmates and 

the teaching staff. 

 They save time in the acquisition of skills and abilities in students. 

 They favor the diagnosis of the students. 

 They support a multi-sensory communication and training model. 

 They promote individual training. 

 They avoid marginalization and the digital gap, which includes being deprived of using the 

development tools of the society of knowledge. 

 They facilitate the social and labor insertion of students with specific difficulties. 

 They provide moments of leisure. 

 They promote the approach of these persons to the scientific and cultural world, and help being 

up-to-date with the knowledge that is constantly being produced. 

 They favor the decrease of the sense of academic and personal failure”. 

Hence, policies for incorporating ICTs in schools favor the development of Inclusive Education, but 
again, this happens not only due to the presence of ICTs in the classroom, but also by reflecting on 
their design and the skills the teacher has for their use. 

To finish, we would like to add a series of factors pointed out from “Center for Communication and 
Pedagogy” that can favor the incorporation of ICTs in Inclusive Education: 

 “Establishing clear policies for the use and incorporation of ICTs for Inclusive Education from the 

administration. 

 Clear support of the heads of educational institutions for their incorporation. 
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 The presence of ICTs in classrooms in a way that favors their “invisibility”, and the existence of 

teams that favor their adaptation to the characteristics of the students. 

 Clear training and support policies for teachers for the incorporation of ICTs for Inclusive 

Education. 

 The organization of transfer policies of good practices and collaborative work between teachers. 

 The incorporation of subjects to the initial training plans for teachers that favor the incorporation 

of ICTs for Inclusive Education. 

 Boosting the research for new proposals for media design and the search for teaching strategies 

and methodologies for subjects with certain characteristics.” 

In conclusion, the incorporation of ICTs must go through teacher training (teachers have to know social 
reality and the historical moment that serves to promote student reflection and take responsible and 
prosocial positions as future citizens), the transformation of the organizational structure of schools, 
and the adaptation of measures to enhance the visibility of ICTs in schools. 
 

4.2 ICTs AS AN INCLUSIVE RESOURCE IN EARLY EDUCATION 

As we have pointed out, it is undeniable that ICTs are becoming increasingly important in our society 
and consequently generate greater dependency. We are immersed in the “society of information”, 
although sometimes, we don’t realize it, and even more on pre-primary school. Wanting to get out of 
it would only reduce our chances of moving education positively toward new expectations. The school, 
as an educational agent, must use ICTs to train and prepare its students, so educational institutions 
must be open and flexible in the face of advancements in society, to introduce and adapt them to the 
needs of students. 

Over the last few years, the educational system has been promoting digital literacy and introducing 
more changes in classrooms that make ICTs an everyday tool for educational purposes, which we must 
promote from early ages. However, the introduction of ICTs in the classroom must be coupled with 
training for teachers, since the philosophy of work by competences -and specifically the one in this 
section- involves a methodological change in our daily practice.  

4.2.1 ICTs IN EARLY EDUCATION CLASSROOMS  

Currently, children assume the presence of technology in society as normal, they live with it and adopt 
it without difficulty for their daily use, so teachers must promote an up-to-date education for our 
times, making new didactic proposals and introducing the necessary tools for this purpose. 

It is at three years old when most children have the first contact with school, but this chapter will also 
speak of pre-primary education, meaning from 0 to 3 years. In the past, there wasn’t a great 
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importance attached to this stage, but we now know its relevance, since it is there that the 
foundations for future learning are laid, behavioral and coexistence habits are acquired, and great 
changes of intellectual growth take place, acquiring great capabilities for learning, etc. These and other 
characteristics mean that education in this period is essential for subsequent development, and should 
consider the use of ICTs as a resource adapted to the rest of the curriculum, to promote: 

- The stimulation of creativity. 

- Experimentation and manipulation. 

- Respecting the learning pace of the students. 

- Working in groups, favoring socialization. 

- Curiosity and spirit of investigation. 

Thus, we consider that the knowledge and use of ICTs in preschool age is important to allow children 
to develop different tactile, auditory, and visual skills while accompanying the cognitive development 
of boys and girls. We also must not forget that the use of technologies in the classroom is a 
motivational element, since it allows to look for information and generate strategies, making small 
decisions to choose, filter, and select. 

Schools with ICTs integrated into pre-primary classrooms are becoming increasingly common, 
especially from 3 to 6 years old: PCs, tablet devices, projectors, digital whiteboards, digital cameras… 
There are many chances to use ICTs in pre-primary education, due to the contributions they offer: 

- Creating autonomy in the student, with the help of an adult. 

- Promoting cooperative and collaborative use among students. 

- Improving motor skills. 

- Helping to develop content systematically. 

- Facilitating the understanding of concepts. 

- Stimulating new learning. 

- Motivating communication, both among peers and between teacher/student. 

ICTs can also be worked on in the 3 areas of the pre-primary curriculum: 

 Self-discovery. 

 Discovery of the environment. 

 Intercommunication and languages. 

However, we have to point out the aspects that may be negative if they are misused or overused: at 
the pre-primary stage, education based on play and real experiences with objects, the contact with 
others and with nature, reading stories, and emotional and social development is also essential. 
Although social, cooperative, and collaborative development can be promoted through the use of 
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technologies, we must not neglect face-to-face socialization with physical contact. As teachers, we 
have the responsibility and duty to teach how ICTs work and are used, but we must also educate in 
their critical and responsible use. 
 

4.2.2 THE USE OF ICTs WITH STUDENTS WITH S.E.N.  

Since children are born, they are immersed in a fully technified society, so the presence and use of ICTs 
in the classroom is an extension of daily life for them. ICTs are therefore technological and audiovisual 
language tools, pedagogical and didactic resources that offer us endless possibilities to develop work 
strategies in the school environment too. This emerging change in the educational context means that 
ICTs are not complementary tools, but in fact are necessary for learning and knowledge nowadays. 
They also improve the quality of life, normalization, and social and occupational integration of people 
with visual impairment. This is why the use of technologies with people with SEN provides us with the 
resources to overcome specific difficulties and with benefits in the field of communication between 
the student and their environment, while facilitating their incorporation into the society of knowledge. 

Thus, ICTs are an innovative medium that considerably expands the current supply of materials to 
work in learning contexts. In order to acknowledge diversity, we must also have diversity in our 
materials and resources, to help us carry out our educational work in a context of individualized 
education. According to Gutiérrez, Yuste, and Borrero (2012), new technologies can be regarded as 
elements to facilitate access to the curriculum for the different types of students and their different 
difficulties or disabilities: 

- Visual ones: with image amplifiers, text converters, etc. 

- Motor ones: with adapted tables, writing supports, etc. 

- Hearing or speech ones: with headphones or earphones, accessories to stimulate the speaking 

apparatus, voice control, communicators, etc. 

ICTs also have a series of advantages to work with students with SEN, which the same authors specify: 

- They help overcome limitations derived from cognitive, sensorial, and motor disabilities of the 

students. 

- They favor the autonomy of the students. 

- They favor communication with the rest of the students. 

- They promote individualized training. 

- They facilitate insertion. 

- They provide moments of leisure. 

- They save time in acquiring skills and abilities. 

- They diversify play and discovery experiences. 
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- They promote problem solving with different levels of difficulty. 

- They favor personal and social development. 

- They develop expression and therefore communication. 

- They enhance interaction with the environment. 

- They facilitate the development of autonomy, expression, and communication. 

We can also state that ICTs facilitate certain tasks for teachers, especially for pre-primary education 
teachers: planning, systematization and presentation of information in a more organized way, 
adaptation of technical/ technological means to developed projects, and enhance interactive 
communication with the student. Therefore, students benefit on a personal level through ICTs, with a 
notable increase in self-esteem, autonomy, independence, confidence, motivation, and increasing 
their self-concept, leading to their social inclusion. 

Lastly, and for all this to be possible, the use of ICTs will depend on the type of each educational need: 
visual, auditory, cognitive… For example, for visually impaired students -the case study that we are 
dealing with in this guide and which we will therefore deal with in greater depth in the next section- 
the use of digital technologies in the classroom may mean the possibility of accessing many curriculum 
activities that were previously impossible or seriously difficult for them: access to information in real 
time and selecting what they need, taking it to their computer and printing it, and following the 
teacher’s explanations, which was previously a serious problem for students with low vision and was 
practically impossible for students with total blindness. 

Although it is true that progress has been made in this area in recent years, the limitations that this 
type of technological material has are also true, such as the fact that it is usually standardized and 
does not cover all the existing diversity needs, the need of having prior computer knowledge for its 
correct management, etc. Thus, teachers must know how to guide resources towards the contents and 
attitudes they want to work on, and properly select the tools they will use. 
 

4.3 DIGITAL RESOURCES FOR STUDENTS WITH VISUAL IMPAIRMENT  

For teachers with visually impaired students, working in a digital classroom involves a double 
challenge: on the one hand, adapting the work methodology to the new tools, and on the other, 
making the methodology flexible enough for it to be followed by all students in the class. In this sense, 
we again point to the same topic: accessibility. 

Currently, teachers have two options when locating digital resources: either resort to the different 
platforms organized by the Ministry of Education or territorial governments, publishers, or private 
entities, or develop their own resources with copyrighted tools. In the first case, the resources that 
exist in educational platforms are often still scarce and have a low level of accessibility; and in the 
second and in general, in the development of its own resources they lack knowledge to make them 
accessible. Teachers with a student with a disability in their classroom must have basic accessibility 
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knowledge, both to search for resources on the Internet and to be able to adapt or develop their own 
resources. 

Nowadays in Spain, the Autonomous Communities and ONCE are providing students with visual 
impairment with a series of typhlotechnical tools -by age and course- to adapt the study position and 
help the student solving certain computer access problems. ONCE Digital Educational Content 
Accessibility Group (Grupo Accedo) -comprised by teachers, professors, typhlotechnical instructors, 
technicians in relief adaptations, computer scientists, and psychopedagogues- works on the 
investigation of the use of other tools of general use that, on their own or combined with any of the 
above, can provide special support -both to the student and teachers and family- when working with 
digital educational resources. 

Other functions of Accedo Group are the study and evaluation of accessibility in digital educational 
resources, providing advice -in terms of accessibility- to public entities and private companies in charge 
of developing this type of resources, and to professionals, teachers, and families. It also trains teachers 
in accessibility and in the use of support tools, in the evaluation of students, and in choosing which 
support tools are the most adjusted to their needs and tasks to perform, both at school and at home. 
For more information see the following link: 
 https://educacion.once.es/informacion-general/grupo-accedo  

Support technologies currently being implemented in digital classrooms for students with low vision or 
with a remaining functionality are, in general terms, the following: 

 Digital whiteboard (0 to 6 years old): a system generally made up of a computer and a video 
projector, which allows showing digital contents in a format suitable for group viewing. One can 
interact with the images using the computer peripherals: mouse and keyboard. The projection 
surface can be a whiteboard (recommended), a projection screen, or even a white wall. Interaction 
is necessarily carried out with the computer peripherals, which should be wireless, such as using 
Bluetooth. 
 

 Interactive digital whiteboard (0 to 6 years old): like the digital whiteboard, this allows digital 
contents to be projected onto an interactive surface in a format suitable for group viewing, and 
allows direct interaction with the projection surface. The added value compared to the digital 
whiteboard is that it allows to interact directly on the projection surface using a stylus or with your 
fingers if it is tactile; the projection surface is usually a whiteboard that includes the pointer control 
device. There is a version in which the transportable external box can be attached to any 
whiteboard, called “portable interactive whiteboard”, and another that allows it to be moved from 
one place to another with a foot support. 
 

 Vega 1.0 prototype (3 to 6 years old): a system designed so persons with low vision can follow a 
lesson, lecture, or presentation via a portable device anywhere in the room. It consists of a camera 
system and software designed for this purpose, which allows three simultaneous signals to be sent 
in real time (without latency): the speaker’s image with real-time monitoring, the signal of the 
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presentation projected by the speaker (the screen of the speaker’s computer) and the image on the 
whiteboard (if there is one for the speaker to write something on it). 
Attendees with low vision receive these three signals and can alternate any of them on the screen. 
The software also allows them to zoom in on any of them, enlarging as much as necessary any area, 
and increasing screen contrast until the image turns to black and white. This system is fully 
portable, requiring no installation (just plugging it into a power outlet). 
 

 AbleCenter® (3 to 6 years old): it allows to zoom-in any content in the classroom using a camera 
and a computer; a camera installed on the ceiling sends images wirelessly to the devices of the 
students, making it easier for them to read any text or view any content. 
 

 Individual monitor of the digital whiteboard (0 to 6 years old): the use of digital whiteboards has 
revolutionized teaching, but for persons with or aniridia albinism these are still whiteboards 
inaccessible to them, so the use of an individual monitor connected to the whiteboard may be the 
solution. It allows students to stay on their seat and have access to the information in the 
whiteboard, and is an integrating element in the classroom. For the monitor to be a useful tool, the 
activity to be carried out in the whiteboard must always be zoomed-in, checking that the students 
can perceive it well with that zoom or if it is insufficient. 
 

 Laptop (3 to 6 years old): for students with visual impairment, screens are recommended to be 
larger than 20 inches, both on desktop computers and tablet devices. The use of mini-computers, 
with 9- or 10-inch screens supposes an accessibility problem in most cases, even using adaptations 
such as screen magnifiers, since its size does not allow enough information to be able to work. The 
choice of a computer depends on the size of its screen and the characteristics of the student’s 
vision, so it will be the result of the exploration of visual functionality and the decision of the 
measures that guarantee its accessibility. 
 

 Tablet devices (0 to 6 years old): these have been beneficial for students with severe visual 
problems, since their size, weight, and location and handling possibilities allow students great 
flexibility when working. Students with severe visual impairment can choose the inclination of the 
screen, its proximity, control its brightness, etc. They also offer the possibility of working directly on 
the screen using a pencil that doubles as a mouse, favoring hand-eye coordination and increasing 
ease of use and motivation. 
There is a great introduction of this technology in schools, providing all students regardless of their 
educational needs with a tablet device -usually 9.7 inch screen, which has evidenced the need to 
change them for larger ones, since these are not functional enough-. In schools where students 
have been provided with tablets whose screens are not functional for them, they have been 
diagnosed -after evaluation- with the use of larger screens, typically 13-inch screens are being used. 
 

 Screen Reviewers (3 to 6 years old): this software allows students with severe visual impairment to 
access the different functions of the computer, facilitating its use. It has two main functions: allows 
users to detect the elements displayed on-screen at all times, and allows them to interact with the 
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applications, filling in edit boxes, selecting elements from lists, reading -either by voice synthesis or 
in braille through a braille line- text boxes, or any other actions carried out to operate an 
application. This interaction is done using the keyboard, since a blind person cannot use the mouse. 
There are currently different screen reviewers, some of them for free. 
 

 Touch screen (0 to 6 years old): this monitor connected to a computer allows to work on it directly 
with finger presses on the screen itself. Clicking, right-clicking, dragging, and activating links can be 
done with one’s fingers, just as with the mouse. 
 

 Interactive digital screen (0 to 6 years old): another type of screen to be used with one’s finger or 
with a magnetic pencil. Found in different sizes, the most common being 15, 17, or 19 inches, with 
a glass screen, flat, and with adjustable inclination, allowing visually impaired students to adapt it 
to their lighting needs, and as a computer screen, it can be configured to their needs. It must be 
connected to an image source, either directly to a computer or to a projector. 
They include specific software -like whiteboards- that allow to better use their functions, like 
recording (audio and video) everything executed on them, allowing students to re-watch any lesson 
when needed. This type of screens allows students not only to follow the lesson from their seat, but 
also to work on their screen and have their work shown on the classroom screen. 
 

 Virtual platforms (3 to 6 years old): the maximum introduction of digital technology in schools has 
continued with the implementation of virtual platforms as the basic context for curricular materials; 
printed books disappear and become part of these virtual platforms to be consulted, studied, and 
work on by students. They host teaching materials and learning activities in a logical and organized 
manner, according to the structure of an academic program, to make them available to students 
and teachers and establish educational relationships. Although this has been a great economic, 
ergonomic, time, and educational quality advantage, it has meant a setback in the accessibility for 
persons with visual impairment, since basic applications allow just a x3 magnification (generally in 
iPads), which is not enough to be functionally accessible for students with severe visual 
impairment, like persons with albinism or aniridia. Until virtual platforms do not solve these 
obstacles, we will defend the alternative use other file formats with proven accessibility, which 
have been a breakthrough without any extra costs for the publisher, the school, or the family: 
books in PDF format. 
 

 Software (3 to 6 years old): both PC, laptops, and tablet devices usually include software that 
allows the recording of screenshots or everything done on the whiteboard, so students can repeat 
all or part of the lesson without having to take notes, promoting their understanding of the 
explanation. The accessibility functions developed in the operating systems are also useful, allowing 
to modify parameters like the size of icons, menus, cursor bars, and color contrast. But this is not 
enough for students with severe visual impairment, even the virtual platforms introduced in 
schools replacing books and other printed materials with the purpose of accessibility and inclusion 
have not been able to solve this obstacle. To date, the PDF file format has been the best response. 
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The different publishers, not always with the desired speed, have provided the materials for visually 
impaired students as PDFs, which has allowed access to the same materials and at the same time as 
their peers. They can be used to consult and even write on any device (tablet device, PC, and 
laptop) as long as you have the appropriate software (Adobe Acrobat, Adobe Reader, and PDF 
Annotator all of them developed by Adobe Systems). The Portable Document Format (PDF) displays 
text in a neat visual design, allowing large magnification without a loss of visibility. It is very popular 
and has versions for the most used operating systems: Microsoft Windows, Mac Os, iOS, Android, 
and Windows Phone. Through the PDF Annotator application, students would have all the 
aforementioned benefits, in addition to being able to write with a magnetic pen and with their 
finger on a digitalizing screen. In all cases the final document, with the added annotations, could be 
saved and printed. 
Directive 2014/26/EU of the European Parliament and Council of February 26th 2014, and with 
Directive (EU) 2017/1564 of the European Parliament and Council of September 13th 2017 in its 
Article 31 “Accessibility for people with disabilities” has meant a great advance in the accessibility 
of students with visual impairment. According to its 2nd point, “in those special cases that do not 
conflict with the normal exploitation of the work, and that do not excessively harm the legitimate 
interests of the owner of the right, the authorized entities established in Spain that produce copies 
in accessible format of works for the exclusive use of blind persons, the visually impaired, or with 
other difficulties to access printed texts, may carry out the acts of the previous section in the 
manner referred to therein, for the exclusive use of said beneficiaries or an established authorized 
entity in any member state of the European Union”. 
 

 Screen readers (0 to 6 years old): a software that reads both the text and individual elements in the 
computer screen. It reads aloud and can be heard through speakers and/or headphones, if 
connected. Among other possibilities, they can describe icons and graphics. They were initially 
intended for students with total blindness, but are also useful for students with visual impairment 
as they help reduce eyestrain. 
 

 Digital books (e-books) (0 to 6 years old): reformatting devices respond to the specific needs of 
visually impaired students, as they have the ability to change the size, contrast, font, background, 
and color. The two most common reformatting e-book formats are Mobi for Amazon Kindle and 
epub for all other major devices including Apple iPad and iPhone, B&W Nook, Kobo, Google Play, 
and OverDrive (a reformatting document is a document that can automatically rearrange its layout 
to fit any output device). 
E-books can be read with audio assistance, both with a smartphone and a tablet. 
 

 Smartphones (from 8 years old): some smartphones and tablet devices have default accessibility 
options like zoom, color inversion, audio output, etc. Apple devices especially are equipped with an 
integrated screen reader called Voice Over pre-installed in smartphones, tablet devices, televisions, 
and smart watches. 
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Android OS devices have a similar app called Talk Back, which is often pre-installed or can be 
installed manually. The Daisy format enhances the particular features that enrich the reading 
experience, like navigation, bookmarks, spelling, notes, etc. 
 

 Voice synthesizer (from 6 years old): a software that converts text from an digital document into 
audio using a synthesized voice very similar to the human voice. Speech synthesis software is 
available in multiple languages that can coexist in the same device, making it easy for students 
studying a foreign language to convert long texts into audio. Some text readers also combine 
zooming with voice synthesis, enabling both visual and auditory perceptions to be activated. 
 

 Robo-braille service (from 6 years old): it converts digital materials into accessible alternative 
formats for visually impaired students; free to access via email and its website 
(http://www.robobraille.org). It can convert educational materials and other texts into a variety of 
accessible formats, including mp3 files, e-books, digital audiobooks, and Daisy, and is also useful for 
converting scanned images and PDFs into more accessible formats. It offers visually impaired 
students the ability to convert Word documents and Math Thype to Daisy (audio), e-book, EPUB, 
EPUB3, Mobi Pocket (e-book), and other documents that would otherwise be inaccessible, such as 
image files (gif, tiff, jpg, bmp, pcx, dcx, j2k, jp2, jpx, djv) and PDFs with just images, all kinds of PDFs, 
doc, docx, Word xml, xls, xlsx, csv, text, rtf and html. Word and rtf files are converted to PDF files 
according to the format specified by the user in the Subject field, for example, txt or pdf. The 
knowledge of this service comes from Italy, where its use is more frequent, and may be useful in 
other European countries since its conversion service includes high-quality voices in -among others- 
English, Italian, Danish, Spanish. As of today it does not include Norwegian. 
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4.4 ACTIVITIES 

Reflect on the following statements and try to answer correctly. 
 
1. The development and evolution of technologies should follow the principle of: 

a) Programs with adaptations. 
b) Design for everyone and universal accessibility. 
c) Everything can be adapted. 
d) Accessible hardware. 

 
2. What implies that digital resources are not accessible to everyone? 

a) It is not a problem, adaptations can always be made. 
b) Persons with visual impairment can communicate with the classic writing and reading 

methods. 
c) It limits social and educational inclusion. 
d) Technology advance cannot stop for persons with disabilities. 

 
3. Which tiflotechnology elements could the adaptation of the study place have for a student with 

residual vision? 
a) A PC with zoom test. 
b) They depend on the residual vision. 
c) Screen readers. 
d) A tablet device. 

4. What is the digital format of documents/materials that is having a better response to the 
educational needs of students with visual impairments? 
a) .doc and .docx. 
b) rrt and html. 
c) .jpg and .tiff. 
d) .pdf. 

 
5. ICTs are a relevant element for the inclusion of persons with visual impairment in the field of: 

a) Education. 
b) Social and labor. 
c) Leisure. 
d) All of the above. 

 
Design a study station adaptation for a 3-year-old student with Aniridia or Albinism (residual 
visionder of 20%) who is starting the second cycle of pre-primary education. What materials would 
you recommend for tiflotechnology and what benefits could they provide him/her? 

Send us your adaptation proposal through the e-learning platform, and the partner entities and 
experts of the tutoring team will evaluate, correct, and help you in the adaptation. 
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PDF - BENEFITS OF THE INCLUSION OF STUDENTS WITH S.E.N. 

Although the many existing investigations cannot yet establish generalized results, there is no true 
evidence that the results obtained by separating students with SEN in segregated contexts are better 
than those obtained in integrated classrooms; however, it seems a consistent reality that the high 
quality in the design of the programs is a guarantee of successful integration or inclusion. 

The education of students with SEN in inclusive educational environments provides obvious benefits to 
both these students and the educational environment itself, and these same benefits can be seen from 
the point of view of students with SEN and from the perspective of those who do not have them. The 
reasons that boost inclusion can be determined as follows (McGregor & Vogelsberg, 1998): 

For students with SEN: 

 Children with disabilities show higher levels of social interaction with peers who do not have SEN 
when comparing inclusive to segregated environments. 

 The skills related to the social and communicative competence of children with functional diversity 
correlate positively with inclusive environments, undoubtedly due to the greater frequency and 
quality in the situations of communication between equals that inclusive environments provide. 

 Children with disabilities in inclusive environments often have more rigorous curricular schedules 
than the rest of their peers, which favors the improvement of the acquisition of skills and academic 
contents. 

 The social acceptance of children with functional diversity is favored by the frequent situations of 
work in small groups that naturally happen in inclusive classrooms. 

 More frequently in inclusive environments, situations of friendship are generated between 
students with disabilities and those without, showing that the networks of friendship generated in 
situations of inclusion are more durable than others. 

For students without SEN: 

 The development of students without SEN is not compromised with the presence of students with 
them in their classroom. 

 There are no works in educational literature that support that classrooms with students with 
different abilities hinder the learning process. 

 All the students in an inclusive classroom can benefit from the specific educational technologies 
implemented to adjust the educational response given to the students, and can also use them 
when they are not being used by the students that need them. 

 Students without SEN can benefit from the extraordinary endowments, both material and personal, 
that can be made in inclusive classrooms. 

 The curriculum of these classrooms can be enriched with extraordinary contents like Braille or Sign 
Language. 

 Students taught in inclusive classrooms value diversity, from the consideration and respect for all 
people, as a quality of human groups. 




