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“Everyone smiles in the same language.” 
 

      George Carlin  
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RESUMEN 

Cuando oímos hablar de analfabetismo, tendemos a pensar en personas que no 

saben escribir ni leer, pero en el analfabetismo hay que hablar de dos términos. El 

analfabetismo absoluto comprende a las personas que no saben leer ni escribir, y el 

analfabetismo funcional, a las que saben leer y escribir frases sencillas pero no las 

dominan o bien personas que sabiendo leer y escribir no son capaces de hacerlo por 

motivos físicos (como tener problemas de visión o temblores por motivos de edad) 

 

Hace tiempo que se intenta resolver este problema, pero aún hoy en día hay unos 

750 millones de analfabetos. Deben enfrentarse a muchos problemas por no saber 

leer ni escribir y, además, el analfabetismo puede estar asociado a problemas 

sociales, sanitarios y económicos. 

 

El analfabetismo debería ser curado por los gobiernos, y lo están intentando poco a 

poco. Sin embargo, podríamos hacer algo para mejorar sus vidas, las tecnologías hoy 

en día están disponibles casi para todo el mundo, y las tecnologías deberían utilizarse 

para mejorar la vida de las personas. Por ello, en esta tesis de máster, se ha 

propuesto estudiar su experiencia de usuario, de manera que podamos aplicar los 

conocimientos adquiridos para adaptar algunas aplicaciones desarrolladas dentro de 

TEDECO(grupo de cooperación al desarrollo de la Universidad Politécnica de Madrid 

entre cuyas líneas de trabajo está la inclusión digital). También se ha puesto como 

objetivo desarrollar una aplicación de mensajería adaptada específicamente a las 

necesidades de usuarios analfabetos. 

 

Se ha realizado un análisis de las aplicaciones desarrolladas en TEDECO, gracias a 

lo cual se han identificado algunos problemas, y se han propuesto algunas 

soluciones que se incorporarán a las futuras mejoras de las citadas aplicaciones. La 

aplicación de mensajería desarrollada se ha realizado a partir del código abierto de 

Telegram, por lo que nuestros usuarios (con sus limitaciones funcionales por ser 

analfabetos) podrán comunicarse con usuarios alfabetizados (que usen las 
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funcionalidades completas ofrecidas por Telegram). Tras la fase de pruebas, hemos 

observado que todos los usuarios han sido capaces de realizar todas las tareas, y 

que cuanto más utilizan la app, más fácil les resulta su uso, pero se han encontrado 

algunos pequeños problemas que se proponen para futuras mejoras. 

 

Las conclusiones del análisis de las apps han sido que están bien diseñadas para 

ser sencillas de uso y accesibles, aunque se pueden hacer algunos cambios para 

adaptarlas a analfabetos. La aplicación de mensajería para analfabetos es un campo 

bastante inexplorado hasta ahora, y en esta tesis hemos podido crear un primer 

prototipo de aplicación como muestra del camino que tecnológicamente se puede 

recorrer para la inclusión digital personas no alfabetizadas o con dificultades 

funcionales para usar teclados para escribir y ser capaces de leer por sí mismos. 
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ABSTRACT 

When we hear about illiteracy, we tend to think of people who can neither read nor 

write, but there are two terms for illiteracy. Absolute illiteracy includes people who 

can neither read nor write, and functional illiteracy includes people who can read 

and write simple sentences but do not master them or people who can read and write 

but are unable to do so for physical reasons (such as vision problems or tremors due 

to age). 

 

Attempts have been made to solve this problem, but even today, there are still about 

750 million illiterate people. They face many problems for not knowing how to read 

and write, and illiteracy can be associated with social, health and economic 

problems. 

 

Illiteracy should be cured by governments, and they are slowly trying to do it. 

However, we could do something to improve their lives, technologies today are 

available to almost everyone, and technologies should be used to improve people's 

lives. Therefore, in this master thesis, it has been proposed to study their user 

experience so that we can apply the knowledge acquired to adapt some applications 

developed within TEDECO (development cooperation group of the Polytechnic 

University of Madrid whose lines of work include digital inclusion). It has also been 

set as an objective to develop a messaging application specifically adapted to the 

needs of illiterate users. 

 

An analysis of the applications developed in TEDECO has been carried out, thanks 

to which some problems have been identified, and some solutions have been 

proposed to be incorporated into future improvements of the mentioned applications. 

The messaging application developed has been made from the Telegram open source 

code, so our users (with its functional limitations for being illiterate) will be able to 

communicate with literate users (using the full functionalities offered by Telegram). 

After the testing phase, we have observed that all users have been able to perform 
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all tasks and that the more they use the app, the easier they find it to use, but some 

little problems have been found and are proposed for future improvements. 

 

The conclusions of the analysis of the apps were that they are well designed to be 

easy to use and accessible, although some changes can be made to adapt them to 

illiterates. The messaging application for illiterate people is a relatively unexplored 

field so far. In this thesis, we have been able to create a first prototype application 

as a sample of the technological path that can be taken for the digital inclusion of 

illiterate people or people with functional difficulties to use keyboards to write and 

be able to read by themselves.
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1 INTRODUCTION AND OBJECTIVES 
 

1.1 Context 
 

“Persons who were incapable of understanding the kinds of written instructions that 

are needed for carrying out basic military functions or tasks.“ 

United States Army during World War 2, the first definition of illiteracy. 

“Lack of elementary education in a country, referring especially to the number of its 

citizens who cannot read.” 

Royal Academy of Spanish Language. 

"In Quantitative terms, the standard of attainment in functional literacy may be 

equated to the skills of reading, writing, and arithmetic achieved after a set number 

of years of primary or elementary schooling." 

UNESCO, Paris, 1962. 

 

 

These are some of the many definitions that the term illiteracy has taken on through 

history. Nowadays, when we talk about it, we have to talk about two types of illiteracy 

[6] [11], the absolute illiteracy, which means that this person can not read or write, 

and functional illiteracy, those who can read and write simple phrases but who does 

not master the technique of reading and writing and is, therefore, unable to use it 

for his benefit or that of his community. The levels of illiteracy are decreasing through 

the years because UNESCO included this as one of the bullet points for the 2030 

agenda of sustainable development. However, also with this importance, the levels 

continue being high, around 750 million people continue being illiterates. 

 

Now that it is said the definition and the levels of illiteracy in the world, we should 

know what illiteracy means, but we do not know it. Illiteracy means social inequality 

because if you take a look at where those illiterates live, you can see that they live in 

areas associated with extreme poverty and margination such as Africa, Latin 
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America, the Caribbean, and Southeast Asia [14]. Furthermore, some studies 

concluded that those cases where both parents were illiterates have a high chance 

of raising an illiterate child. Illiteracy means male chauvinism; if we take a look at 

the numbers, illiterates women are almost double the number of men. The numbers 

of parity are deficient. 

 

Also, if we talk about the problems these people have to face only because they are 

illiterate, we have a few [12]. First of all, they suffer from health problems because 

illiteracy produces many limitations when it comes to understanding knowledge or 

messages about self-care. Secondly, in the economic field, these people tend to earn 

less money because of the jobs they can apply for and also, they have many problems 

trying to find a job because of their knowledge and low specialization. 

 

1.2 Motivation 

 
On the one hand, the motivation for this master thesis comes after finding all these 

problems that they must face, and we wanted to provide them the most help that we 

could give them because if we could do something to improve their lives, we are going 

to do it. 

 

On the other hand, during this pandemic, we know about many people who could 

not communicate with their families just because the only way to do it for them was 

face to face. Technology is available for everyone, and developing something for 

letting them communicate with anyone or allowing them to learn anything will lead 

them to be happier. 

 

1.3 Objectives 

 
For this master thesis, we have few objectives that are related to illiterates users. 

Firstly is to understand the usability patterns and problems that they face and how 

we could fix them. Then, after obtaining this knowledge, it is going to analyze two 

applications developed inside of the TEDECO group. Also, it is going to create a new 

messaging application adapted to illiterate users applying what has been learned 
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before. This application will be created using the current open-source application 

Telegram because the users will be able to communicate with other people who are 

using the telegram app from our developed app. Once the application has been 

developed, we reach a critical point which is the testing phase where we will be able 

to understand what are our mistakes or what we have done well so we can improve 

them. Last, but not least, it discusses the conclusions from this master thesis and 

what will be the next step to take. 

 

1.4 Overview 
 

This dissertation is organized as follows: 

● Chapter 2 is about previous works inside the field of illiterate people 

usability. This includes their problems and solutions. 

● In chapter 3 it is going to analyze two applications, and there will be 

suggestions to improve the usability. 

● Chapter 4 talks about the new application developed in order to provide 

illiterates a way to message other people. 

● In chapter 5 discusses the results from the tests taken to know how the 

developed application works. 

● Chapter 6 describes the conclusions obtained during this thesis 

● In chapter 7, there is the future research after this thesis. 

● In chapter 8, you can see the bibliography used to develop this master 

thesis. 
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2 STATE OF ART 
 

In this chapter, we need to talk about our illiterate users, what are the things that 

make them different from literate users and what are the usability problems that 

they face when they use technologies, and some ways to avoid them.  

 

2.1 User Analysis 
 

The principal difference that illiterates have is the one that gives them their name, 

they can not read or write, or they can barely do it so when they need to do one of 

these things they can not advance in that task. 

 

But let us go and try to think about which are the most essential abilities that 

someone must have in order to use new technologies [13], as we can see in the study. 

First of all, language processing skills because all of these new technologies have text 

in them in order to use them. Another skill is memory, everyone learns how to use 

an application by using it a lot, so this is very important. Spatial orientation is always 

fundamental when it comes to developing an interface. And from my point of view, 

one of the most important skills is abstract thinking because this skill leads the user 

to understand images, icons, etc. 

 

This study tried to find the difference between the memory, spatial and abstract 

thinking skills of illiterate people against literate ones. The results were very 

productive for applying them in the development of any application. 

 

In the field of spatial orientation, there is a big difference between these two groups, 

so when we develop an interface, we have to take into account this information. In 

their memory skills, there were not any significant differences, and it could be 

because illiterate people tend to obtain their knowledge by using long-term ones, but 

they may have problems in the short term because it is a skill learned while going to 

school.  When it comes to abstract thinking skills, there is a significant difference 
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between these groups, and that is why we should be careful when using icons or 

images that are not realistic because something that from our point of view which 

can be understandable for them can be something very different or they may not 

even understand what could be. 

 

Now that we know the cognitive difference between illiterates and literates, it is going 

to be discussed the main characteristics of them when they use new technologies 

such as smartphones. 

 

They are used to rote memorization[10]. Rote memorization is a technique based on 

learning to do something by repeating. This means that when they know how to use 

an application, they must do it several times before they learn how to do it. This is 

related to the memory skills talked about before, so the tasks must be easy to 

memorize.  

 

Visual stimuli are beneficial for them in order to recognize things. For example, in 

case they use an agenda, they will look through the names without understanding 

it, but if they see something that they relate with someone, they perfectly know what 

the word is written there is about that person. 

 

When they have no help at the moment they start using something new, they become 

timid, and they are afraid of doing something that could lead them to do something 

wrong, so they need to be confident to use it. 

 

2.2 Usability Barriers 
 

The first barrier which has been found may sound a little bit obvious, but it is the 

text [3][5]. All the interfaces based on text are not comprehensive for illiterate people, 

and the use of long texts is something that we have to avoid. However, the use of text 

on the interfaces is recommended by using short words, so other people who are 

helping the user can read it and understand easily what is happening on screen. 
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Also, alphabetic keyboard input can not be used because our users can not write, 

but when it comes to using the numerical keyboard input, there is no problem using 

it. 

 

When using icons, it has to be taken into account that our users have problems with 

abstract thinking [4][7], and they may face problems trying to recognize some 

abstracted icons. Also, we need to know that one icon in a specific culture can mean 

something totally different in another one. 

 

Hierarchical menus [2] are a very problematic point because the use of sub-menus 

directly affects the discoverability of the task. The tasks that are inside the lowest 

layer tend to be harder to find rather than the topmost layer. 

 

The first time that they see a scroll bar they do not understand how to use it [10], 

because they see what it is on the screen, but they do not know that they can see 

more things if they scroll down. It is something that only happens once, but if they 

learn it, there is no big problem using them. 

 

The use of the soft keys is a problem [4] because all the applications can map these 

buttons differently, with the users finding it very complicated to understand what 

their functions are depending on the screen that they are on. 

 

2.3 Usability Solutions 
 

There are a lot of different solutions and recommendations that are needed if we want 

to create an interface for illiterates people: 

 

● Audio-feedback. [1][5][7] It is highly recommended to add voice feedback to 

the users so they can understand what they can or can not do in the interface. 

If the user clicks on a specific button, the voice feedback can be used for telling 
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our users what this button does, but we can not use this like in the adaptive 

user interfaces for blind people that when you put your fingers over 

something, it tells you what you are doing because it is redundant. Instead of 

using this, we can think of using this feedback after long clicking a button. 

● The use of icons [1][3][4] is very important for these interfaces because an icon 

can say without words what a button does. The problem of using them is the 

one commented on the usability barriers point. If we want to avoid it, we must 

consider realistic icons so the user can associate them with real-actual life 

actions. We should follow the apple methodology called skeuomorphism that 

consists of creating icons that imitate objects whose function is the same in 

real life. 

● Text may seem something that we must avoid, but it is essential for those 

cases where while an illiterate starts using an application [8], a literate one 

helps the other, and the text helps him to understand how it works. There is 

no problem with having short texts in the interface, and the problem comes 

when long texts are included. 

● If hierarchical menus are used [2], we must consider reducing the structure 

so it is the most simple that it can be. 

● Avoiding scroll bars is recommended [10] because the first time that the users 

see it, they can not understand how to use it., but if it must be used, it can 

be placed in the interface. 

● Try not to map functions on the soft keys [10] so users can not be confused 

when using them. 

● Adding tutorials for teaching the users how to use the application is very 

useful [10] so they can memorize the steps that they have to take to use the 

application and understand the functions of the different buttons and screens. 

● There is no fear of letting the user use the numerical keyboard input [10] 

because they have no problem using it. 

● If entering text is needed, we have to take into account that our users can not 

use the alphabetic keyboard, so we have to find another way to do it. One way 

is to include speech recognition so the user can write something by using his 

own voice. 
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3 APPLICATION ANALISIS 
 

TEDECO (Technology for Development and Cooperation) is a development 

cooperation group of the Technical University of Madrid (UPM), made up of professors 

and students from the Faculty of Computing of UPM and external collaborators. 

 

As its name suggests, TEDECO is a specialized group in information and 

communication technologies (ICT), whose initial objective was to use new 

technologies to equip centers (mainly educational centers) in developing countries 

with the infrastructure necessary to be able to develop and improve their situation. 

 

Inside TEDECO there were created two different apps in order to provide help with 

new technologies. TeachPeopleCare is an application whose objective is to teach and 

train people to use new technologies. VideoLlama.me is a video conference app for 

older people. 

 

It is very interesting to analyze the usability problems that illiterates may face while 

using these apps. That is why it will be using the knowledge acquired during this 

thesis to do it and propose some solutions if any problem has been found. 

 

3.1 TeachPeopleCare App 
 

3.1.1 Description 
 

The TechPeopleCare application arises from the need to create an environment that 

facilitates the digital literacy process of a person without the need for a face-to-face 

teacher.  
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In order to solve these problems, the TechPeopleCare Android App was developed. It 

provides a video player with a simple and intuitive interface, in addition to facilitating 

the downloading and updating of courses, all while adapting the interface to the 

language corresponding to the installed course. 

 

This app has been developed thinking that the users will be using tablets. 

 

3.1.2 Interface Analysis 
 

This application tries to be as simple as it can be. It only has three different screens. 

The first one is the following one: 

 

 

Figure 1: TechPeopleCare select curses screen 

 

Here, the user can select from the multiple curses that are active. After clicking on 

one of them, they will do it. The problem here is that there are only words and not 

audio feedback, so the user can not understand what to do. The icons used here are 

well selected because they are real-life actions. 
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Figure 2: TechPeopleCare select lessons screen 

 

At this screen, the user can select from any of the multiple lessons that compose the 

chat. Here the problem is the same as in the previous screen, there is much text 

without audio feedback, so the user can not understand what they should do. 

 

 

 

Figure 3: TechPeopleCare lesson screen 

 



 

11 
 

There are no problems with this screen. Maybe, icons can be messy because they are 

something abstract because these icons belong to the multimedia area, and if the 

user has never used multimedia, you will not understand it, but from my point of 

view, these are the best options. Furthermore, the functions of this icon are explained 

in the second lesson, so there is no need to add audio feedback for these buttons 

 

3.1.3 Improvements 
 

The improvements that should be included are the following ones: 

● In the first and second screens, it must include an audio message at the 

beginning of launching them explaining what they can do there. 

● In both screens, one and two, it could be a good idea to add audio after keeping 

pressing one lesson/curse cell, so the app can read what is written there. 

 

3.2 Videollama.me  
 

3.2.1 Description 
 

This application tries to be the simplest way to do video calls with other people. It 

was developed during the pandemic thinking in those people who can not use any 

technology to see their relatives. It can be used on computers and mobile phones. It 

is suggested to be installed by someone who knows how to use this technology, so 

the final user only has to press one button in order to use it. 

 

The version that will be analyzed is the mobile version. 

 

3.2.2 Interface Analysis 
 

This app only has one screen, the installation one. The other screen is the video call. 

The screen is the following one: 
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Figure 4: Videollama.me screen 

 

This screen has a few problems: 

 

● It has a lot of text. It can use a little bit of text if we want that other person 

who can read will be able to understand what to do, but this amount of text 

can be overwhelming to illiterate people. 

● There are no icons so the user can be guided by them.  

 

3.2.3 Improvements 
 

Taking into account these usability problems, they can be fixed with three minor 

adjustments: 
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● We must reduce the amount of text. It should be removed from the text 

situated at the bottom of the screen because it has no importance for the use 

of the app, and it should be removed the first or the example paragraphs, so 

only one remains, which is the one that describes how to use the app correctly. 

● Audio feedback must be provided explaining how to use the application if we 

want illiterate users using it. This is the only way they can understand how 

this app works. 

● The button that must be pressed if we want to do the video call should be 

changed with an icon. It should be something familiar related to calls, so it is 

proposed to use a circular green circular button with a white telephone inside. 

This icon is one of the most used icons to call other people so that it will be 

very familiar for our users. 
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4 APPLICATION DEVELOPMENT 
 

When we started this master thesis, we did not know that we were developing this 

application. It was at the first meeting that we came up with this idea. After talking 

about videollama.me, we thought about creating a new messaging application 

adapted to illiterate people because we saw that there were no applications that could 

be used for them. That is a big problem because they are being excluded from using 

one of the most important communication methods. 

 

4.1 Risks Evaluation 
 

First of all, we had two ways of developing this application. Creating a brand new 

app where we could add from the beginning whatever we want, or starting the app 

from another open-source one. The problem with the first solution is that if we create 

it from zero, the number of users will be minimum because no one has it, but the 

good point is that it will be easier to develop because the architecture of the app will 

be created for us and adding changes will be easier. However, if we use an open-

source one, we must understand the complexity and the architecture of the app. This 

task could be complicated depending on his size. Nevertheless, from another point 

of view, we should consider that these open source applications have a huge number 

of clients so our users could communicate with them. 

 

Knowing all of these risks, we decided to realize the development of our applications 

starting from the open-source app. The problem of understanding the open-source 

one is less important for us than the benefit of letting our illiterate users 

communicate with other literate users who will be using the other app whose 

complexity is more significant. Furthermore, in the case of one of our illiterate users 

learning how to write and read, this user will be able to use the other application and 

start using a more complex one and still have the conversations and contacts from 

the other app. 
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Now, knowing that we were going to use an open-source messaging app, we took a 

look at them. We found some of them but in the end we had to decide between Signal 

and Telegram [17]. 

 

Telegram [16] is a messaging app focused on speed and security, and it is super fast, 

simple and free. Users can use Telegram on all their devices simultaneously, and 

their messages sync seamlessly across any of their phones, tablets or computers. 

Telegram has over 500 million monthly active users and is one of the world's top 10 

most downloaded apps. The problem with using Telegram is his size. It is an 

enormous application very well created but whose complexity is giant. 

 

Signal is a free and open-source instant messaging and calling application with an 

emphasis on privacy and security. It can be used to send and receive SMS, MMS and 

encrypted data messages. Signal has 40 million active users compared with the 500 

million from Telegram. Moreover, after seeing the code we considered it to be easier 

to understand than the Telegram one. 

 

After studying the pros and cons of these applications, we decided to use the 

Telegram code. It was the reason that we valued the most when deciding between 

using open-source or creating it from zero that was determinant in this decision. The 

number of users using Telegram is much more oversized than the one using Signal. 

Moreover, there are a lot of cool features in Telegram that could be very useful for 

us. These reasons are more important than the complexity, even after knowing that 

there are files with around 30 thousand lines that must be understood. 

 

4.2 Requirements 
 

4.2.1 Specification 
 

Taking into account that our users are going to be illiterate people, we must follow 

the usability guidelines studied during this master thesis: 
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● We should remove the amount of text used in this application. We will leave 

text because in case that a literate person helps our user to understand it, we 

must help him to help. 

● Audio feedback is the key to explaining and helping our users to understand 

what is happening on their screens and what they can do. 

● Alphabetical keyboard input must be avoided because this is a tool which our 

users can not use. However, the numerical keyboard is something that we 

could use because this tool, unlike the alphabetical one, can be used for them. 

● We have to be careful if we use menus and sub-menus. In case they can be 

avoided, we must do it. 

● The use of icons is essential for providing the users images that they could 

associate with actions. We need to change the abstracted ones and use 

realistic ones because our users may face problems trying to understand 

them. 

 

4.2.2 Integration 

 
After seeing all of these specifications that are needed to be followed, we should 

integrate solutions in the new application, these are the one that it has been 

implemented: 

● The amount of text has been reduced to the minimum necessary. It only has 

text on the sign-in and sign-up screens. Also, in the contact creating screen, 

the text is used indicating the field's name to introduce. As we know that our 

app can communicate with Telegram, whose users can write, we have 

included the option of reading automatically by the phone text messages by 

touching them. 

● The audio feedback is used to read messages like it has been commented 

before. It has been used to read the name of the user that our user will be 

talking to. Also, when they enter a new screen, information about what they 

can do is provided. Finally, audio feedback is used in case the user must write 

something so they can hear what they have written. 
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● A numerical keyboard is only used when they have to include a number when 

they register a new contact or for the sign-in and sign-up. The alphabetical 

keyboard has been removed from the app. They must use alphabetical input 

twice in the app. The first time is when they sign-up that they must introduce 

their names, and the second one is when they create a contact. The way of 

solving this is by using speech recognition, and after using this, audio 

feedback about what they wrote is used. 

● Menus and submenus have been removed from the app in order to reduce the 

complexity related to them. The most important functions inside them have 

been moved to buttons outside them. 

● Some of the icons used by telegram are abstracted ones, and they have been 

replaced. Instead of following the new patterns of icon designs that tend to 

use minimalist and abstract icons, we used Skeuomorphism, the old design 

technique that uses icons whose object in real life that they are imitating has 

the same function in real life. 

 

4.3 Implementation Details 
 

4.3.1 SIMPLEgram 
 

It was decided to call the application SIMPLEgram [18] because we wanted a name 

that could remember the user that they are using Telegram, but also knowing that 

this is a more uncomplicated application. 

 

The two apps will be compared in order to be able to compare both of them. The first 

screen is the following one: 
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Figure 5: SIMPLEgram intro    Figure 6: Telegram intro 

 

This screen has only to change. The first one is the logo, and it has been changed to 

another with speech bubbles that remind us of a conversation using the same colors 

that Telegram uses. The second one is an audio feedback message telling the user to 

click on the rectangle to start using the app. 
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Figure 7: SIMPLEgram permissions  Figure 8: Telegram permissions 

 

When Telegram launched the first permission, we changed to launch all the 

permissions at the same time so the user does not have to accept the other 

permissions while using the app, because this could lead them to deny them and 

worsen their experience using it. After launching all the permissions, another audio 

feedback is used talking about what buttons they must click to accept them for a 

better experience. 
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Figure 9: SIMPLEgram phone number       Figure 10: Telegram phone number 

 

This screen has similar changes to the first one. Visually only has one change, the 

arrow to press it in order to advance to the next screen is bigger, and audio feedback 

is displayed reading the text in the screen so the user will introduce his phone 

number. We let the user here introduce his phone number with the numerical 

keyboard. 
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Figure 11: SIMPLEgram and Telegram sign in 

 

This screen is the same for both applications; we could not change anything because 

in case the user is registered, they send a message to the telegram app with a code 

or if the user presses in the blue text, a phone message with the code is sent. 
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Figure 12: SIMPLEgram sign-up         Figure 13: Telegram sign-up 

 

On this screen, several changes have been made. First, it was changed, like in the 

previous screen, the size of the arrow. Instead of having a first name and last name, 

there is only one field, the first name. This has been done in order to reduce the 

complexity of having to introduce two different texts having the possibility of doing 

this with only one. The alphabetical keyboard input method has been changed. Now 

the user will have to talk loud and say his name. His speech will be recognized and 

translated into words. Audio feedback is used here too, explaining that the user must 

click in the first line and talk out loud his name. After introducing the name, the app 

will say it so the user can know if the app has written the name correctly. 
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Figure 14: SIMPLEgram dialogs          Figure 15: Telegram dialogs 

 

In this screen, the menu button has been removed because menus and submenus 

are something that affects a lot to the discoverability of some functions. Instead of 

using menus, we have added the two most important and essential actions for the 

users, adding a new contact and changing their profile picture. After clicking on one 

of these buttons, a voice message is displayed talking about their function so the 

user can comprehend what is happening. We removed the pencil button and the 

search button too, because they grow the complexity of the application because it 

requires text input. Instead of searching, they will have to look for the profile picture. 

We used scroll view for the chats and contacts even after being something not highly 

recommended because it was considered to be a problem that they only face the first 

time that they see it. Last but not least, there is a new help button on top that 

provides audio feedback about all the things that the user can do on this screen, so 
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when the users do not know how to do something, this feedback tells them what they 

must do. 

 

 

 

 

Figure 16: SIMPLEgram profile picture change 

 

This new button has been included in the dialogs screen because it is the main one. 

Now, after clicking on it, the app tells the user that here they can select any picture 

so other users can recognize them. 
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Figure 17: SIMPLEgram new contact          Figure 18: Telegram new contact 

 

Like in the sign up screen, it has removed the last name field for reducing the 

complexity. The input method on both screens is different too. In SIMPLEgram 

speech to text recognition is enabled when the user touches the first line while in 

Telegram a keyboard is shown. In the phone number field the numerical keyboard is 

displayed on both screens. The audio feedback starts when we enter in this new 

screen, it says that the user must press on the first line for writing the name of the 

contact. After writing it, the name is repeated so the user knows if it is written well 

and it is said that if it is okay they must provide us the phone number by clicking in 

the second line. 
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Figure 19: SIMPLEgram chat   Figure 20: Telegram chat 

 

This screen has several changes. First of all, when the users enter the chat, they will 

hear the name of the contact they are talking to, so they will know if the contact they 

are talking to is the one they wanted to talk to. 

 

In the top bar, there are three new buttons. The submenu button has been removed 

to reduce the complexity because of the discoverability factor of the buttons there. 

Now we have the same button that was in the dialogs screen so the user 

automatically can associate it with helping; if they press on that button, the audio 

feedback with all the things they can do on this screen is displayed. Next to it, there 

are two buttons, the phone button whose function is to realize calls and the video 

camera button that does video calls. 
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On the screen, if a text message is displayed, the user can touch it so the app will 

read it out loud. 

 

At the bottom bar, there are now four buttons. It has been removed from the text 

message field because they are unable to use it. Now, if the user wants to 

communicate, they must use the emoji button where they can send emojis, gifs and 

stickers, the microphone button where they can send voice messages, and the 

camera button where they can send video messages. In the emojis sub screen that 

appears when they press the button, there was a search field that has been removed. 

The attached button for sending pics in Telegram is a clip, but it is considered to be 

an abstract icon, so it has been changed to a picture icon so the user can associate 

it with sending pictures. 

 

Another characteristic of this app is its multi-language functionality. The way that it 

has been developed lets us change the language of everything depending on the local 

language. The languages included are Spanish, English, French, German, Italian, 

Korean, Portuguese, Netherland and Arabic. 

 

These are all of the implemented screens and buttons. There has been written a User 

Guide and a Developer Guide in the appendix so users can understand how the app 

works and future developers can understand where the changes are implemented. 

 

4.4 User experiences  
 

4.4.1 Pilot 1 
 

The first testing group that we are going to work with is the illiterates. These are the 

principal users of our app. Our users can be illiterate and semi-illiterates, those who 

can barely write and read. 
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4.4.2 Pilot 2 
 

The second testing group is the seniors, a group of people who tend to have visual 

problems and who usually have problems while using modern technologies. They 

can be considered functional illiterates. 
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5 RESULTS 
 

Validation is a crucial point in the development of an application. It is here where we 

can really understand what the problems are or what has been done well. 

 

At this point, there have been two branches for doing this. The first one is the creation 

of a validation test where we will be able to see our users using the app and how they 

interact with it. The second one is a validation where it is proved that everything 

works correctly by myself; there are no users implied in this validation. 

 

In the second validation, it has been seen that the sign-up and sign-in works 

correctly, that in the dialogs screen, all the contacts appear, the create contact 

button works, and that screen does it too, the button that lets the user change his 

profile picture works, and the audio feedback button works. Finally, at the chat 

screen, all the buttons at the top and the button have been tested, and all of them 

work correctly, and the message text to speech functionality works too. 

 

5.1 Validation tests 
 

The validation test with the users must follow this routine: 

1. It will be asked to complete the sign-in or in case the user is registered in 

Telegram, the sign-up. 

2. When the user reaches the dialogs screen, we will ask to search for a help 

button and press it. 

3. A text message will be sent to the user in order to be easier to enter in a chat 

with us. It will be asked to enter in our chat and read the message. We have 

to contemplate here that the user can click the help button in order to know 

what they need to do. 

4. The user will have to do a video call with us. 

5. After doing the video call, the user must send us a voice message. 
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6. Now, the user must go to the dialogs screen again and change his profile 

picture. 

7. Finally, the user will be asked to create a new contact. 

 

We will need to measure five things in a table, the amount of time that it is required 

to complete a task, the number of clicks done for completing the task, how many 

wrong clicks have been used, the number of times that the users have asked the 

interviewer for help and if the user has been able to complete the task successfully 

or not. 

 

 

Task Time Nº Clicks Nº wrong clicks Help Complete 

      

 

Table 1: Validation table 

 

5.2 Discussion 
 

After the validation tests, we have obtained the following results:  
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Task Time Nº Clicks Nº wrong clicks Help Complete 

1 04:10 11 0 Si Si 

2 01:40 3 2 Si Si 

3 05:06 3 6 Si No 

4 00:11 1 0 No Si 

5 00:51 3 2 Si Si 

6 02:22 4 0 No Si 

7 02:11 3 1 No Si 

 

Table 2: Validation table pilot 1 user 1 

 

Task Time Nº Clicks Nº wrong clicks Help Complete 

1 02:28 11 0 No Si 

2 00:15 1 0 No Si 

3 00:59 3 0 No Si 

4 00:05 1 0 No Si 

5 01:50 8 6 No Si 

6 01:25 5 3 No Si 

7 00:31 4 0 No Si 

 

Table 3: Validation table pilot 1 user 2 
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Task Time Nº Clicks Nº wrong clicks Help Complete 

1 03:23 11 0 Si Si 

2 01:30 1 2 No Si 

3 02:26 3 0 No Si 

4 02:20 1 0 No Si 

5 00:45 1 0 No Si 

6 00:36 2 0 No Si 

7 01:50 4 0 No Si 

 

Table 4: Validation table pilot 2 user 1 

 

 

Task Time Nº Clicks Nº wrong clicks Help Complete 

1 02:37 11 0 No Si 

2 00:12 1 0 No Si 

3 01:50 4 0 No Si 

4 00:09 1 0 No Si 

5 00:50 2 0 No Si 

6 01:04 3 0 No Si 

7 02:43 4 0 Si Si 

 

Table 5: Validation table pilot 2 user 2 
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The app could have been only tested by four different people, two from each group, 

for timing reasons. Nevertheless, the results obtained show us positive feedback. The 

users have been able to finish all the tasks, but occasionally they needed some help. 

 

In the sign-in / sign-up phase, all of them needed some help because at the step of 

grabbing a number from the text messages, they had problems. Maybe this problem 

can be fixed if we are able to grab it automatically when we detect that it has arrived. 

 

Another problem detected, when they were creating the user, they were able to finish 

the task, but sometimes, they experienced problems looking for the button to 

conclude the creation. The problem is that the button is not as big as it should, so 

we should make it bigger. 

 

The last problem is found in the most crucial button for these users. It is the help 

button, the one that provides them feedback about what they can do. The problem 

for them is that the audio message can be too long, so we lose their attention. Also, 

this message is generated by the internet, so if the message is too long, sometimes if 

the connection is not too good, it may take some time to appear, and the user tends 

to think that this does not work. This problem can be solved by reducing the number 

of words used in these descriptions, but the content of the message must be the 

same. 

 

These tests have been very productive for us, but it should be better if we do it to 

other users because the more users that test it, the better results we will have. They 

have highly appreciated the simplicity and the visual and audio aids. 
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6 CONCLUSIONS  
 

During the realization of this thesis, several conclusions have been made. First of all, 

while analyzing TechPeopleCare app, it has been noticed that due to the simplicity 

of the app and how it is designed, there are only a few problems with the illiterates. 

This app has been developed thinking about literate seniors, so the menus have 

much text, and the only improvement is to add audio feedback so illiterates can know 

what is written. 

 

After the analysis of videollama.me, it has been discovered a few problems for the 

illiterates. Even having only one screen, the problems was that it has plenty of 

nonessential text that must be removed, it should provide audio feedback so the user 

can understand what they must do, and the button to do the video call should be 

changed to an icon; it is proposed to be the icon with a white telephone in a green 

circle. 

 

Related to the developed application, a messaging app for illiterate people based on 

Telegram, at the sight of the results obtained, it is clear for us that we are on the 

right track towards a fully autonomous messaging app for them. We have found 

problems such as the sign-up / sign-in must be used with some help, the icon to 

finish a task was challenging to find, and the help button provides long feedback 

audio that can be difficult to keep the attention. 

 

The general goals for this thesis were the analysis of the user experience from the 

illiterates and analysis of the applications developed in the TEDECO group, and the 

creation of a messaging application using the knowledge acquired. The first task has 

been made thanks to several studies and papers from people around the world. The 

second task has been a difficult one. Thanks to the evaluation of the risks, it has 

been developed an application specialized to illiterate people and whose development 

let them talk with other literate users who use another more complex application, 

Telegram, that has around 500 million users. 
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7 FURTHER RESEARCH 
 

At the ending of this thesis, we have several branches to follow. The closest is to 

modify the applications developed in TEDECO in order to adapt them to illiterate 

users, following the improvements recommended during this thesis. 

 

Regarding SIMPLEgram, the developed application, we should continue doing tests 

on more people because due to timing reasons, we have tested it with a few users. 

Furthermore, we have noticed that there were a few problems that must be fixed after 

the testing phase included in the thesis. We could include those fixes in the new 

testing phase so that we can advance more and faster. 

 

Knowing that we have an application like TechPeopleCare app that lets our users 

understand how to use the new technologies, we should include a new course 

explaining how to use SIMPLEgram so we can learn it effortlessly, and also we will 

improve the number of users using our application. 

 

Lastly, one idea came to my mind in the last phases of the development of 

SIMPLEgram. I was reading about gamification; this is a learning technique that 

transfers the mechanics of games to the educational environment. I am passionate 

about video games, and in all of them, there is something in common. They have 

tutorials where you are introduced to their mechanics and where the only things that 

you can do are the ones that the designers want you to do. Let me provide an 

example, there is a game where you must click on a coffee machine to earn money, 

so the tutorial will put shadows on all the screen except in the area where the coffee 

machine is placed. Now the user can only click there and will hear an explanation 

too, and the user will perfectly know what this coffee machine is for. Now, why do we 

not transfer these tutorials to all of the applications that we have talked about during 

the thesis, so the users can do a little tutorial to understand what is on screen and 

what they can do. 
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Appendix 
 

Appendix SIMPLEgram user guide 
 

Hello new user. SIMPLEgram is a new messaging application created from the 

Telegram app. With this application, you will be able to communicate with other 

users around the world without needing to know how to read or write. Those users 

can be using this application or the Telegram one. 

 

 

Figure 21: Intro screen description 

 

First of all, as you can see, you will have to click on the blue square situated at the 

bottom of the screen so you will start the sign-in / sign-up phase. 

 

 

Press to start 
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Figure 22: Permissions screen description 

 

On the next screen, you will have to accept the permissions, so your experience while 

using this application will be better. To accept these permissions, you will have to 

click on the top button if the buttons are in the vertical position, but if they are in 

the horizontal position, you will have to click on the right ones. 

Press to accept 
the presmissions 
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Figure 23: Your number screen description 

 

After doing this, in this screen, you will be asked to write your phone number in 

order to sign in if you are registered or to sign-up if you are not registered. 

 

Press to write your 
telephone number 

Press advance 
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Figure 24: Sign-in screen description 

 

In the sign-in, there will be a code sent to your SIMPLEgram or Telegram app. You 

will need to select it and write it down on this screen. The code can be sent to you by 

phone messaging in case you click on the blue text button in the middle of the screen. 

If you have pressed this button and you have not introduced the code in the app 

after a few minutes, you will receive a phone call to complete your sign-in. 

 

Write here the Telegram 
code that has been sent 

Press here to receive the 
code by phone messaging 
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Figure 25: Sign-up screen description 

 

In case of signing up, you will be asked to click on the top line and to talk out loud 

your name, so the app will recognize it and write it down. After writing it, you will 

hear what has been written; in case it is incorrect, click again on the top line. 

 

Press here and say 
your name out loud 

Press here to advance 
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Figure 26: Dialogs screen descriptions 

 

Now, after the sign-in or sign-up, you will be on the dialogs screen. Starting from the 

top, you will see three icons. The one with the question mark will tell you all the 

things that you can do on this screen, so if you get lost, you can click it for help. The 

icon with a cross and a person will let you add a new contact. After clicking on the 

person in the circle, you can change your profile picture so your contacts will 

recognize you easily. Now, on this screen, you only can click on the different chats. 

If you click on a chat, you will enter the conversation, but if you keep pressing the 

chat, a trash can will appear on top. If you click on him, you will be able to delete a 

conversation. 

 

Press to 
receive help 

Press to add a contact 

Press to change 
your profile picture 

Press to enter in 
this chat 

Keep pressing 
so the delete 
button apears 
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Figure 27: Create contact screen description 

 

If you have clicked on the add contact icon, you will be here. Here you will be asked 

to click on the top line and say the name of the contact. Now, the app will write it 

and say it out loud like in the sign-in phase. After introducing the name, you will be 

required to write the phone number and finish it. 

 

Press here to finish 

Press here introduce the 
contact name 

Press here 
introduce the 
number 
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Figure 28: Chat screen description 

 

After clicking on a chat, you will enter in it. The first thing that will occur after 

entering here is that you will hear the name of the contact you are talking to, so you 

will know if you are talking to the contact you want. 

On this screen, at the top, there are three icons. The question mark has the same 

function that in the previous screen, it tells you all the things that you can do. Then, 

there is a telephone and a videocam whose functions are to do a call and a video call, 

respectively. 

At the bottom bar, there are another four icons. The face icon lets you send emojis, 

gifs and stickers, so you can send them to the other user. The image icon function 

is to send pictures from your gallery or even doing pictures and sending them. The 

Press to receive 
help 

Press to do a 
video call 

Press to call 

Press to 
read a 
message 

Press to send an 
emojii 

Press to send a 
picture 

Press to send 
a video 
message 

Press to send 
a voice 
message 

Keep 
pressing so 
the delete 
and re send 
option 
appears 
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icon with a microphone will let you send a voice message to the other user while 

pressing the button; after releasing it, the voice message will be sent. The last icon 

is the camera one, it works the same way as the microphone one, but instead of 

sending a voice message, you will send a video message. 

In the chat section, in the middle of the screen, you will see the message that you 

and the other user are sending. In case the other user sends a text message, if you 

press on it, you will hear what is written there, so you will not have to read it. Also, 

if you keep pressing on any message, a trash can will appear on the top so you can 

delete a message, and an arrow will appear on the bottom so you can re-send that 

message to anyone. 

 

Appendix SIMPLEgram developer guide 
  

This is a developer guide redacted in order to explain the code files which must be 

changed in order to add anything to the application. It will be commented the 

function of the files and the other files that have any relation with it: 

 

 
 

Figure 29: Essential files 

 

● Intro Activity. This file corresponds to the first screen that we can see in the 

app and it communicates with the Login Activity. 

● Login Activity. The function of this file is to do the sign-up and sign-in phases. 

This activity has some views controlled by a variable called “currentViewNum” 

which indicates the actual view watcher on the screen. From this activity, the 

app goes to the dialogs screen. 
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● Dialogs Activity. This activity controls all the things on the dialogs screen. 

Here the programmer can change the function of all the top buttons or of the 

chat cells. This activity can carry us to the create contact or chat screen. 

● New Contact Activity. This screen lets the user create a new contact. 

● Contact Add Activity. This file has the same function as the previous one. The 

only difference is that you can only come here from the chat activity when the 

user talks with someone who does not know. Another difference is that the 

user does not need to introduce the phone number because it was saved 

before. 

● Chat Activity. This is the chat screen. Here you can add any changes from the 

top until the bottom bar, but this last one is not included here; it is in another 

file. 

● Chat Activity Enter View. This screen implements the bottom bar included in 

the chat activity. Here you can modify all of the four buttons included. 

● Profile Activity. This screen corresponds to a screen which was finally not 

included in the app. This is a screen that appears after clicking on the contact 

in the chat activity and shows information about it. This was removed due to 

simplifying the experience of the user but was adapted before. 

 

These are the most critical files from the app. However, I need to talk about two of 

the essential methods used in the app: 

Figure 30: Text to speech 

 

● TextToSpeech. This method lets us transform a string text into a voice 

message. It must be initialized with an argument that automatically obtains 

the language of the user and lets the app talk automatically in that language. 
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Figure 31: Speech to text 

 

● SpeechToText. This one provides us a way to record the voice of the user and 

translate it to a string. Like in the previous method, it must be initialized in 

order to be able to recognize the user language automatically. This method 

launches first the recognizer and must have another part implemented in an 

onResult method which awaits the result of it and grabs the text for writing 

it. 

 

Last but not least, all the images that are used are in the res folder. If the developer 

needs to add any image or icon, it has to be added here. Also, in the res folder, there 

are included all the translations to different languages. All the strings used in the 

application are here, and if the developer wants to add anything must be here. 
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