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AREA 1: DEVELOPMENT OF COMMUNICATIVE COMPETENCES - 

LITERACY 

D.U.1 – THE IMPORTANCE OF BEING UP-TO-DATE: Understanding, using, 

and analyzing written texts to achieve personal goals, develop one’s own 

potential and knowledge, and fully participate in society. 
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PILL 1 – WHAT DO YOU READ? 

 

Let’s start by analyzing our reading habits. We read every day, to a greater or 

lesser extent: from a sign on the street, our interactions in social networks, to 

the prospect of a drug, or even more careful and recreational readings like a 

novel. Reading is a common and necessary activity in our highly technical 

societies, but beyond recurring reading, you may or may not be a person with 

reading habits. We suggest that you analyze your level of reading competence 

in a general way by answering some questions: 

▪ Do you like to read regularly? 

▪ What was the last book you read? 

▪ How many books do you have at home? 

▪ Are you a user of public libraries? 

▪ Do you discuss your readings and what you would like to read with other 

people? 

▪ Do you ask for help or advice on readings that might interest you? 

▪ What topics and questions do you like to read about? 

▪ When do you usually read? 

▪ Do you regularly look for information online? 

▪ Do you settle for the first web page you find or do you contrast the 

information by reading on other pages on the same topic? 

▪ Do you find the reading process difficult? 

▪ Does reading bore you? If so, why do you think it bores you? 

▪ When you read a text, how often do you resort to looking for the meaning of 

words that you do not understand? 

H
E

L
P

 

You don’t need to write down the answers; this exercise is about test 

yourself so you can self-assess your reading competence. 

You have to answer sincerely and also ask yourself other parallel 

questions consistent with those we ask you. For example: if you find 

reading difficult or if it bores you, ask yourself about the causes and try to 

solve these problems. 

By answering these questions you will have made a first assessment of 

your reading skills. Its level is proportional to your ability to search for, 

understand, and analyze texts. 
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FINAL REMARKS 

The reading competence goes beyond the simple mechanical exercise of 

reading. It has to do both with the ability to understand texts and relate them to 

previous experiences, being able to synthesize them by understanding their 

globality, drawing conclusions, and the ability to approach them, identifying 

those that are interesting or necessary for the goal we set ourselves; the 

reading competence goes beyond and includes reading comprehension. 

The main key to working on it is motivation: curiosity or simple entertainment; 

and the way to increase it is simple: by reading. Our reading habits directly 

condition our ability to learn; people with everyday reading habits find it easier 

to acquire new knowledge and reinforce or change those already acquired. 

Although it is important to acquire the habit of reading at an early age, it is never 

too late to do it; there are always readings that we will find interesting, curious, 

instructive, appealing, or entertaining. We can always find moments to read, to 

grant ourselves a parenthesis to enter a text that makes us come into contact 

with disappeared or fantastic worlds, with unknown or challenging concepts, 

with possible or improbable futures, with authors that make us dream or stir our 

thoughts, and they even do so through centuries since the time they wrote. 
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PILL 2 – IS EVERYTHING FOUND ONLINE? 

 

Although the amount of information that is added to the internet every day is 

huge, and although it seems that we can find all kinds of things on all kinds of 

topics there, not all public information is on the internet. There is information 

you can only find in libraries, so we suggest that you find out the closest public 

libraries to your home, their opening hours, available books, and services they 

provide. The ideal complement to this pill would be for you to visit one of them 

and spend some time touring its facilities to appreciate and understand the 

services it can offer. 

H
E

L
P

 

It will be easy for you to search the internet for the location and links to the 

pages of the public libraries closest to you. 

If you are looking for libraries, you will find specialized ones belonging to 

both academic institutions (educational centers, universities) and other 

types. You might be surprised of how specialized libraries can be. 

 

FINAL REMARKS 

You can find a whole lot of information online, but sometimes of uneven quality. 

You can also get many literary or audiovisual works both for free or paying, but 

not everything is on the internet yet. You can still resort to public libraries to get 

monographic and specialized information, as well as to consult or view freely -in 

situ or by loan- works subject to copyright. There you can also find other help 

and advice services that their staff will gladly provide you, to find what we are 

looking for or simply to guide our spirit of curiosity. Even when a library does not 

have the material we are looking for, it can provide it to us via services like 

interlibrary loan or by acquiring new books at the request of users. 

Libraries have been treasuring and spreading humanity’s knowledge for 

centuries, and they haven’t lost that function despite technological changes. 

They have also adapted to incorporate new formats and ways of making their 

inventories and services known; they have their own information search 

systems which, in most cases, we can also access online to check if the book 

we are looking for is in their collection. The author-title reference is basic for 

this, but we can also turn to specialized publishers, place and date of 

publication, and other characteristics to search for. 
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On the other hand, traditional bookstores can also provide us not only with a 

place to purchase books, but also a lot of information about them, their 

production, and how to find them. A developed reading competence cannot be 

established outside the world of books, both in traditional and new formats. 
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PILL 3 – KNOWING THE CONTENTS OF A BOOK BEFORE 
READING IT 

 

The best way to know the contents of a book is clearly to read it. But before 

doing so, there are ways to find out not only what it is about in a generic way, 

but also to approach the issues it covers. This is why we suggest you to look for 

three books that you have not read but want to, and depending on the 

information you can get from their title, covers, introduction, etc. Summarize 

both its contents and the main references of its author. 

Book 1 

 

 

 

Book 2 

 

 

 

Book 3 

 

 

H
E

L
P

 

The main and first definer of the contents of a book is its title, although it is 

not always explicit, especially in literary works. On their covers, the editor 

includes texts to inform about its contents and biography of the author, to 

invite to purchase and read it, so these texts can show us its context. 

Within the book itself you can find sections with substantial information 

about its contents. On the one hand, there is the introduction, that can 

contain several sections written by the author himself or by other people 

invited to write it. The index is equally important, where the main plot and 

the possible collateral issues and details are highlighted and developed. A 

possible final part of conclusions is also important to know the contents of 

the book, and the bibliography and other indexes will also provide you with 
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more information. 

You can also use the internet to find out even more information about the 

contents of a book than what you can directly get from reading the title or 

covers of a physical copy; for example you can look online for opinions 

and reviews of other readers. 

 

FINAL REMARKS 

In order to train and develop our reading skills, we can implement a series of 

strategies before reading a book to strengthen our motivation. In most cases, 

the recommendations of others about a book are the best and most common 

motivation to read it. However, we have the capability to evaluate to what extent 

a book can meet our expectations for ourselves through certain elements that 

tell us about its subject and contents. 

Publishers include texts and illustrations along the title and name of the author 

in the book’s covers to spark our curiosity and make us take it and continue 

exploring its contents. In this first approach, they include information on the plot, 

and content or favorable reviews published in the media, and maybe also a 

short biography of the author. All these elements help us set the context in 

which the book is placed. The introduction and conclusion, as well as the index, 

bibliography, and illustrations are a powerful source of information on the 

contents and scope. The index does not only serve to guide us to the pages 

where each chapter begins, but more importantly to know the general structure 

of the work and the issues developed in it in detail. Of course, the index does 

not have the same importance in novels as in treatises on specific subjects or 

monographs; in the latter they are essential to appreciate to what extent it is 

necessary for us to know the work to satisfy our curiosity about the subject of 

interest. 

Through this exercise of anticipating the contents of a book or a specific work, 

we can anticipate the subject, discover the author, and submit our previous 

knowledge to review, while also allowing us to make predictions about its 

contents and conclusions. 

  



 

12 

  

PILL 4 – SEARCHING, ANALYZING, AND SINTETYZING 
INFORMATION 

 

It is a fact that humanity does not have any conclusive evidence of the 

existence of intelligent life outside our planet. However, many people assume 

its existence and even the possibility that beings from outside Earth reached us 

in the past; it is not difficult to find texts, videos, and images that claim to prove 

it, but they never provide conclusive evidence. 

Try to answer the following question: Why is it so difficult to find out if there is 

life outside of our planet? 

H
E

L
P

 

To answer a question, you must first analyze it and look for secondary 

questions. On this basis, seek and evaluate information: identify 

appropriate texts to find answers, access them, and evaluate them 

regarding their adequacy to our needs and their reliability. 

Before answering the main question, answer the secondary questions you 

have posed by reading, understanding, comparing, and evaluating the 

information found. If you have considered the possible causes of the 

difficulty in finding life outside our planet, look for information about them 

and find out about distances between planets, stars, or galaxies, about the 

structure of the universe, and about traveling speeds and their limits. 

Finally, to solve the initial question, we must synthesize the information 

that we have consulted, preparing a specific product, that is, a logical and 

justified answer in truthful and contrasted information. 

 

FINAL REMARKS 

Solving complex questions requires formulating a research strategy to answer 

them. Starting from our previous knowledge, we can analyze the question 

posed to us and ask secondary questions about it to know what information we 

have to look for. Previous knowledge helps us ask ourselves questions about 

possible causes, develop hypotheses, and infer solutions. 

The information that we can look for on secondary questions, hypotheses, and 

possible solutions requires a selection and evaluation process. Not everything 

that you find will be useful, either because it does not adhere to what you need 
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or because it lacks rigor or the necessary data. You need to first develop a 

comprehensive effort of the information, of what the text tells you, while you 

interpret its contents based on what you know and need. Identify its main idea 

and sub-questions, understand the meaning of every word, and even make 

predictions as you read about other possible answers to your questions. 

As you develop your reading competence, you learn to interpret different texts, 

considering the intentionality of its ideas, the author’s points of view, the 

arguments that he/she develops, and the validity of their reasoning. Once you 

are able to establish relationships between the different texts you read, you can 

say that you have developed good reading skills. 

Surely you have been able to answer the question posed at the beginning. 

There are important clues in the help table to know where/how to look for 

information. The important thing here is the starting point, the answer we ask 

you, and the process to find it. The universe is so huge and the distances 

between star systems are so vast that it is extremely difficult to study them, and 

approach them if we consider the limit imposed by the speed of light, the 

maximum speed known this far. 
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AREA 1: DEVELOPMENT OF COMMUNICATIVE SKILLS – LITERACY 

D.U.2 – CRITICAL READING: knowing how to read from an analytical way. 

This means that in addition to understanding what is said in a certain text, an 

attempt will be made to analyze what is expressed to verify its successes, its 

errors and the ways in which the information is presented. 
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PILL 1 – WHAT IS CRITICAL READING? 
 

The concept of reading is very clear, but what does “critical reading” mean? 

Find information about this concept and try to understand and assimilate it. 

H
E

L
P

 

You will easily find various websites that explain the concept of critical 

reading. Don’t settle for the first one, review more of them and compare the 

information they have. 

The key is to understand and assimilate the techniques used to perform the 

critical reading of a text. 

Examine the questions and tests we ask a text we intend to read critically. 

 

FINAL REMARKS 

Critical reading is intended to achieve the full understanding of a text, 

developing our abilities to interpret, analyze, and reflect both on what is 

explicitly said and what is inferred, deduced, or even deliberately hidden. Based 

on your knowledge, experience, and through the use of your own critical 

thinking techniques, you can generate your own value judgments on any text. 

Critical reading is learned and developed by exercising it, and is the best way to 

study and learn, since by deeply understanding a text you can elaborate your 

own summaries, diagrams, mind maps, reasoning opinions, and values, among 

others. 

Critical reading is based on questioning a text; asking and answering a series of 

questions and testing it to assess it. Through critical reading we can: 

▪ Identify the author’s purpose, intentions, and points of view, and also ours 

when reading it. 

▪ Assess the originality of the text. 

▪ Place it in the context it was written, not only the temporal, but also the 

geographical, cultural, etc. one. 

▪ Check the information it contains, its veracity and the sources used. 

▪ Assess the consistency of its arguments and interpretations. 

▪ Logically relating the text to our own knowledge, trying to notice omissions. 

▪ Find success or errors in its content, logic, structure, precision, or relevance. 
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Critical reading implies directly questioning what we read, to understand it 

better; evaluating while reading and questioning to capture ideas, their 

implications, and interrelationships are basic mechanisms to assume and 

correctly evaluate a text. In short, critical reading is more like a dialogue with 

the text through the questions we ask. 
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PILL 2 – PREFACE TO THE UNIVERSAL DECLARATION OF 
HUMAN RIGHTS 

 

Make a critical reading of the text. To guide you, try to answer the following 

questions, among others that you can ask yourself: 

▪ What is the intention or purpose of the text? 

▪ Is it an original text? Does it have background information? 

▪ In what historical context was it written? 

▪ Is the information on it true? 

▪ What arguments are used in it? 

Considering that freedom, justice, and peace in the world are based on the 

recognition of the intrinsic dignity and the equal and inalienable rights of all 

members of the human family; 

Considering that ignorance and disregard for human rights have led to 

outrageous acts of barbarism for the conscience of humanity, and that it has 

been proclaimed, as the highest aspiration of man, the advent of a world in which 

human beings, liberated from fear and misery, enjoy freedom of speech and 

freedom of belief; 

Considering it essential that human rights be protected by a system of law, so 

that man is not compelled to the supreme recourse of rebellion against tyranny 

and oppression; 

Considering also essential to promote the development of friendly relations 

between nations; 

Considering that the peoples of the United Nations have reaffirmed in the Chart 

their faith in the basic rights of man, in the dignity and worth of individuals, and in 

the equal rights of men and women, and have declared themselves determined 

to promote social progress and raising living standards within a broader concept 

of freedom; 

Considering that the Member States have undertaken to ensure, in cooperation 

with the United Nations, the universal and effective respect for the basic rights 

and freedoms of man; 

and Considering that a common conception of these rights and freedoms is of 

the greatest importance for the full fulfillment of said commitment; 
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THE GENERAL ASSEMBLY proclaims this UNIVERSAL DECLARATION OF 

HUMAN RIGHTS as a common ideal for which all peoples and nations should 

strive, so that both individuals and institutions, constantly drawing inspiration from 

it, promote, through teaching and education, respect for these rights and 

freedoms, and ensure, through progressive national and international measures, 

their universal and effective recognition and application, both among the peoples 

of the Member States and among those of the territories placed under their 

jurisdiction. 

 

H
E

L
P

 

Understand the text through several readings; a first reading will help you get 

closer to the content, a second reading should allow you to understand it. 

Further reading will help you verify your correct understanding and interpret 

the information and value the judgments that underlie it. 

Look for additional information on the Universal Declaration of Human Rights 

to contextualize it correctly and to correctly answer the questions we ask you. 

Pay attention to the arguments used; you can infer very interesting things from 

them. 

 

FINAL REMARKS 

The Universal Declaration of Human Rights was adopted by the General 

Assembly of the United Nations in Paris in 1948. The atrocities experienced 

during World War II led to its approval, despite the existing dissensions among 

member countries of the UN. The Cold War period prevented it from acquiring 

the international treaty level at first, but its approval was a fundamental 

milestone and today many countries incorporate the rights of this declaration 

into their own legislation. 

It has significant historical antecedents, such as the British Bill of Rights of 

1668, or the Declaration of the Rights of Man and the Citizen, promoted by the 

French Revolution in 1789. 

At its time of adoption, the UN General Assembly had just 58 member states; 

more and more countries were added later, as the decolonization process that 

led to the independence of dozens of countries in Africa and Asia advanced in 

the following years after the end of the War. 
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The Preface of the Declaration is not part of the operative text itself, which is 

comprised of 30 articles, but it serves to analyze and interpret them. Curiously, 

the Preface was written after the articles, when they were already known. It is 

comprised of seven recitals and one proclamation paragraph. 

The 1st of them establishes the primacy of Human Rights (HR) as the basis for 

the full exercise of universal freedoms, justice, and peace. 

The 2nd recital alludes to the immediately preceding historical context: the 

atrocities experienced by humanity during the most devastating war in history, 

which had ended just three years earlier; and the aspiration embodied by the 

UN that such conflict would never happen again. The allusion to the ignorance 

of human rights is significant, given that the defense assumed by the war 

criminals in the trials to which they were subjected was based on their 

compliance with both the orders received and the legislation in force in their 

respective countries. The Declaration positively establishes the pre-existence of 

these Rights. 

The 3rd recital appeals to the establishment of states of law in which the 

application of the Law that incorporates human rights prevails, as opposed to 

the arbitrary exercise of power. It also alludes to the legitimacy of the rebellion 

against the tyrannical and oppressive regimes that assume them. 

In the following recital (4th), friendly relations between nations are referred to as 

a consequence and condition of respect for human rights, although this 

paragraph was not developed further precisely due to the differences between 

the different UN member states at that time, which led to the Declaration not 

being approved unanimously, but by majority and without votes against. 

The 5th recital refers to the Charter of the United Nations, signed in San 

Francisco (USA) in 1945, and reaffirms the pre-existence and prevalence of the 

rights, dignity, equality, and value of human individuals as fundamental basis of 

the Charter itself. It also introduces an important reference to social rights linked 

to the development of freedoms, by referring to social progress and raising the 

living standards of people. 

The last two recitals (6th and 7th) refer to the commitment of the member states 

to assume, respect, and develop human rights. 

Lastly, the proclamation paragraph establishes the subject that carries it out 

(the UN General Assembly), while qualifying it as an ideal, linking individuals 

and institutions to promote human rights. The allusion to the educational path is 

very important for its development and knowledge. 
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PILL 3 – A SHOCKING OPPINION 
 

In 2018, The Guardian’s columnist Owen Jones published an opinion piece 

titled “Food banks shouldn’t exist, let’s not normalize them” 

(https://www.theguardian.com/commentisfree/2018/apr/24/food-banks-new-

normal-benefit-cuts-thousands-hungry). The headline is undoubtedly surprising 

and invites you to know the content and reasoning used to defend such a 

thesis. With what you have learned in previous pills, make a critical reading of 

the article. 

H
E

L
P

 

Read the text as many times as you need for its complete understanding. 

Remember that you have to identify the author’s purpose, his intentions, and 

his point of view. Does he really want food banks to end? 

Verify some of the data it offers; the reliability of a text depends largely on its 

accuracy. Remember to also value arguments and interpretations. 

It also analyzes the internal logic. Is the text coherent? 

 

FINAL REMARKS 

In the journalistic environment, the headline of an article aims not only to inform 

about its content but, above all, to become an invitation -sometimes a 

provocation- to encourage its reading. Thus, you should take headlines with 

caution and separate them, on many occasions, from the real content and the 

intentions of the information or opinion they lead to. 

This is an opinion piece, in which the opinion itself comes from information and 

data that we can contrast and assess for ourselves. The intention of the author, 

contrary to what would emerge from the isolated reading of the headline, is not 

to put an end to food banks directly, but to highlight the enormous social 

inequalities caused not only by anti-social policies of the British conservative 

government, but mostly by an unfair social order that, after more than 70 years 

after having a so-called “welfare state”, has failed to achieve one of its main 

objectives: to end extreme poverty. 

The author argues logically about the injustice of a system that combines the 

accumulation of huge masses of wealth in very few hands with the existence of 

huge pockets of poverty and marginalization. The main criticism of the author is 

https://www.theguardian.com/commentisfree/2018/apr/24/food-banks-new-normal-benefit-cuts-thousands-hungry
https://www.theguardian.com/commentisfree/2018/apr/24/food-banks-new-normal-benefit-cuts-thousands-hungry
https://www.theguardian.com/commentisfree/2018/apr/24/food-banks-new-normal-benefit-cuts-thousands-hungry
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devoted to how the system places subsistence aid as something normalized 

and integrated in society, and his main thesis is that we should not assume 

such a situation, since it constitutes a manipulation of reality to hide the intrinsic 

injustice of an ever-increasing system that generates greater inequality. 
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PILL 4 – OPEN CONTROVERSIES 
 

Regarding activism and social networks, there is a public controversy between 

different positions. Now that you know the tools for critical reading, to apply 

them with the following four articles, which show divergent positions on activism 

and social media. The objective is for you to value each text, draw your own 

conclusions, and form your own opinion about it. 

Can couch activism change the world? [Adriana Cárdenas, 2013. Idealista.org]. 

7 things that make you a couch activist [Alonso Martínez, 2017. 

Culturacolectiva.com]. 

The pajama revolution: truths and myths of couch activism [Mª José Carmona, 

2018. euqualtimes.org]. 

No more couch activism [Nayeli Hurtado, 2019. Animalpolitico.com]. 

H
E

L
P

 

Remember that you should read a text several times to achieve a correct 

understanding, and to identify the purpose and point of view from which the 

text has been written. Evaluate if data or only opinions are offered, if the 

sources are reliable, its accuracy, clarity of understanding, and internal logic. 

Take notes when you read, especially of the arguments used. Do it in your 

own words, using summaries that help you remember the content and your 

evaluations. 

Lastly, state your own conclusions about what you have read. 

 

FINAL REMARKS 

By reading these texts you will realize that they are four opinion articles that go 

from the most skeptical position about cyber (couch) activism, to the most 

favorable. The key is to assess each one of them by looking at their arguments, 

so after contrasting them you can form your own opinion about them. 

You have surely seen how some include links to the studies and data that they 

use to support their arguments; click on them to check the sources and 

corroborate the data they provide. You will also have noticed that some article 

https://www.idealist.org/es/accion/puede-activismo-sofa-cambiar-mundo
https://culturacolectiva.com/tecnologia/7-cosas-que-te-convierten-en-un-activista-de-sofa/
https://www.equaltimes.org/la-revolucion-en-pijama-verdades-y?lang=es#.YxdJFHZByUn
https://www.animalpolitico.com/el-blog-de-lexia/no-mas-activismo-de-sofa/
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does not incorporate them and does not support its arguments on specific data, 

but rather on generalizations and stereotypes that are not possible to verify or 

support logically. However, even this type of text can contain arguments and 

concepts that are true and verifiable, but instead of supporting the opinion held 

by the author, they can precisely serve to counter-argue their point(s) of view. 

When reading critically, it is important to take notes, to underline the text where 

appropriate, making it our own in a certain way, since will allow us to both 

highlight what we consider important and to be able to express the author’s 

concepts in our own words. 

Lastly, it is useless to do a critical reading if we are not able to form our own 

opinion and learn about the subject we have discussed. The best way to do this 

is by drawing up our own conclusions, basing them on the arguments and ideas 

whose solidity we have been able to verify by using our own logic and words, 

extracting knowledge and taking advantage of it even if it comes from points of 

view that we do not share. 
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AREA 1: DEVELOPMENT OF COMMUNICATIVE SKILLS – LITERACY 

  

D.U.3 – ANALYSIS AND EXPRESSION OF THE CONTEXT: building 

coherent, adequate, and cohesive sentences or texts according to the intention, 

situation, and the underlying communicative function. 



 

25 

  

PILL 1 – WHAT ARE YOUR CONCLUSIONS? 
 

In the last pill of the previous unit, you were able to read about and form an 

opinion on digital activism, so you will probably have reached your own 

conclusions. In this unit, we are going to start by asking you to write them. Draft 

some lines expressing your position regarding digital activism in your own 

words: 
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Before you start writing, reflect on the ideas you want to convey. First establish 

your main idea and then try to explain it; also pose an example or some. A 

good practice is to also look for a metaphor or analogy of what you mean. 

When writing your conclusions try to do so clearly and precisely. You can start 

by expressing what you have learned, to establish what your purpose is and 

even try to convince your readers. 

In the process, think about how some sentences are related to others and how 

you group similar ideas and their development in paragraphs. 

 

FINAL REMARKS 

When writing we must make a special effort to show clarity and good reasoning, 

and to do this, it is necessary to analyze and evaluate what we are writing. 

Before starting, analyze the logic of your position, paying close attention to your 

purpose, what we want to convey, and the information you need to support your 

position. 

You have to structure the ideas you want to convey, differentiating the main 

idea from secondary and peripheral ones. And as you write, evaluate the result 

to see if you are being clear, giving correct examples, being precise or 

ambiguous, and if you are linking our chain of reasoning in a logical way. 
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Each paragraph must contain and develop a main or secondary idea. That is 

why we have to clarify beforehand which are the most significant concepts we 

want to use. Showing an impartial point of view based on multiple previous 

information will provide our writing with higher quality and the ability to convince 

our readers. Once your text is finished, proceed to read it critically, as if you 

were reading another author.  
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PILL 2 – TEXT PROPERTIES 
 

When drafting any text, it must have a series of certain characteristics, the so-

called “textual properties”. Find out what they are, what they imply, and how you 

should use them when writing. Then, write some lines synthesizing the basic 

information about them. 
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Look for information on the Internet. You will find many websites on this 

topic; don’t settle for the first one you find. Read and take notes on what you 

read, and in a few minutes you will be able to synthesize the properties and 

their characteristics in your notes. 

The examples you find will be very illustrative and will help you better 

understand concepts, so take note of them and make your own examples. 

When writing your lines about text properties, do not directly copy fragments 

of what you have found online; nowadays it is easy detect if a text has been 

copied directly. You can always paraphrase: express the concepts and ideas 

you want to use in other (your own) words. 

 

FINAL REMARKS 

When writing, do not simply put together words and sentences. Whatever your 

purpose in writing, the text you write must have a minimum number of 

properties to be understandable and produce the effect you want to achieve. 

The text supposes a complete communicative unit, understandable in itself, 

within the framework of a specific culture and general knowledge. Its 

communicative intention is directed towards more or less specific readers. 
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A text must meet a series of properties, such as adequacy (adapting to a 

specific communicative situation, with a purpose, and through a speech 

adapted to readers), coherence (with a central issue around which all content 

revolves in a way not falling into contradictions), and cohesion (so all its parts 

are logically related to each other through certain mechanisms and connectors). 

Writing a text requires a series of steps. You should previously plan, 

considering the time you have, who you are addressing, how you will do it, and 

what the communication purpose and the message you want to convey are. 

Then, the structure of the text must be organized to specify the ideas and the 

order in which they appear to give it coherence. When you begin to write your 

text, group the concepts and ideas into the divisions necessary, and structure 

coherent paragraphs. You can resort to draft versions prior to the final text. 

Lastly, review your own text, paying special attention to the use you have made 

of words, their spelling, and the general presentation (margins, font, etc.). 
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PILL 3 – DRAFTING DESCRIPTIVE TEXTS 
 

Imagine that you have to do some tests in the process of selecting persons for a 

job, and among them you are asked to draft a couple of small descriptive texts. 

In the first one you have to describe a process, whatever one you decide (it can 

be a recipe, how the welding process works, or something as daily as brushing 

your teeth). The other one you have write on an object of your choice. Neither of 

them should have more than five lines, but they should be enough for the 

reader to both understand the process (1) and imagine the object (2) described. 

1. 

 

 

 

 

2. 

 

 

 

 

H
E

L
P

 

Remember what you have learned in the previous pills about the properties a 

text should have and the steps to plan and write it. 

Since they are descriptive texts, you should seek to make readers 

understand the steps that compose the whole process you have chosen; 

imagine that they have to successfully repeat the process themselves. In the 

description of the object, you should achieve that the reader can imagine it 

so well that he/she would be able to recognize the object if he/she saw it. 

Decide for yourself if the descriptions are going to have a more objective and 

impersonal tone -using the third person- or if it will be closer and subjective. 
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FINAL REMARKS 

With a descriptive text we try to represent and recreate the appearance and 

composition of objects, people, animals, landscapes, situations, processes, etc. 

through words. It can be more or less objective and technical or subjective and 

literary. In the first case it will be more impersonal and merely descriptive, while 

in the second it will carry a more personal and creative point of view. 

In a descriptive text, use attributive and declarative sentences; nouns, 

adjectives, and appositions will abound. There will be enough circumstantial 

add-ons to structure the description, and the predominant verbs will indicate 

state, nature, or belonging. You can use comparisons, metaphors, and 

enumerations. 
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PILL 4 – DRAFTING ALLEGATIONS 
 

It may or may not have happened to you already, but imagine you get a traffic 

ticket for speeding. A notification like the one below is addressed to you as the 

owner of the vehicle, but that day you had left your car to a friend who needed 

it. Therefore, you will have to communicate that it is he who should be charged 

and communicate the penalty. Write an allegation letter. 
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The allegation must contain your identifying data and those of the sanction 

(the reference of the ticket) so they can identify you. Also include where and 

to whom you address the allegation brief. Remember that official documents 

must always be signed at the end. 

The body of the writing will be constituted first by a part in which you state 

what happened, a second part with the allegations you make, and a final part 

stating your request. Be as clear and brief as possible when writing. Look for 

models of allegations online if you need some help. 

You should consider the deadline to make your claim, and that all the 

information in the notification received is correct. Whenever you are notified 

of a sanction, it has to include the payment procedures, the allegation 

procedures, and where to direct it. 

 

FINAL REMARKS 

When you interact with public administrations, you must do so mostly via letter 

requiring a certain formality. Writings addressed to public administrations must 

be headed by the body or person to whom you are addressing, and you have to 

start your writing by identifying yourself and indicating how, where, and via 

which means they can address you. All data must be detailed and concrete. 

There is always an expository part in this type of texts, in which you can record 

a series of circumstances, facts, allegations, considerations, etc. Then, there is 

the part to request some kind of action from the administration. You should 

address the administration in the first person and on your own behalf, using the 

correct verb forms and turns. Lastly, these texts must state the place and date 

on which you wrote and presented them, signing them at the end. 

When public administrations contact you, they will state the procedures, forms, 

and deadlines you have to challenge their actions. This information must be at 

some point in the letter addressed to you, so you how much time you have to 

state your allegations. When you allege or appeal, always record the file or 

procedure with the corresponding reference number, so the administration 

which we are addressing knows what we are talking about. 
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PILL 5 – IN OTHER WORDS 
 

Paraphrasing is trying to explain or interpret a text in a broad way, to make it 

clearer and more intelligible. It is not a common exercise, but it is useful to train 

clearer ways of writing. Try to paraphrase the following quotes:  

“There is no path to peace; peace is the path”. (Mahatma Gandhi) 

 

 

 

“The world is not dangerous because of those who do harm but because of 

those who look at it without doing anything”. (Albert Einstein) 

 

 

 

“Give a man a fish and you feed him for a day. Teach a man to fish and you 

feed him for a lifetime”. (Lao Tsé) 

 

 

 

“No man is good enough to govern another man without that other’s consent”. 

(Abraham Lincoln) 

 

 

 

“The wise man does not say everything he thinks, but always thinks everything 

he says”. (Aristotle) 
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“Laziness travels so slowly that poverty soon overtakes him”. (Benjamin 

Franklin) 

 

 

 

“Everyone makes mistakes, but only an idiot persists in his error”. (Marco Tulio 

Cicero) 

 

 

 

“Better to remain silent and be thought a fool than to speak and remove all 

doubt”. (Unknown) 

 

 

 

“They can cut all flowers, but they won’t be able to stop spring”. (Pablo Neruda) 

 

 

 

“Victory has a thousand parents, but defeat is an orphan”. (John Fitzgerald 

Kennedy) 
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You need to understand the ideas of a quote to explain them with your 

words; know what you want to say before writing it. Knowing the author of the 

quote and its historical context also helps to appreciate what it intends. 

Using a metaphor or analogy when paraphrasing allows to connect the ideas 
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with other knowledge and experiences that we have in the real world. If you 

cannot find examples, it is because you have a too abstract or vague idea. 

 

FINAL REMARKS 

 “When one can say what great minds have thought, one can think what great 

minds have said” (Dr. Richard Paul and Dr. Linda Elder: The Art of Substantive 

Writing). 

In order to develop what professors Paul and Elder call “substantive writing” it is 

necessary to use so-called clarification strategies: 

▪ The ability to clearly state an issue through a sentence. 

▪ The ability to explain matters in greater detail. 

▪ The ability to give examples of the matter you are discussing. 

▪ The ability to illustrate the matter you are discussing using metaphors, 

analogies, or other methods like diagrams or graphic materials. 

By paraphrasing, you recreate an original thought with new words; it is usually 

extended, as if we were unpacking it. There is no one correct way to 

paraphrase, but when we do it, you become fully aware of the original thought, 

expanding our mind and deepening our understanding of it. 
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AREA 2: DEVELOPMENT OF MATHEMATICAL COMPETENCES 

 

D.U.1 – BASIC CALCULATIONS FOR ACCOUNTING: Numerical systems, 

basic operations. 
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PILL 1 – NUMERICAL SYSTEMS  
 

Numbers arise from the need to count, measure, identify… Through the 

different civilizations the numbering systems, based on a set of signs and rules 

to combine them, have evolved up to the current decimal numbering system 

that you know. Look at the following images and see what numbering they 

contain, how many numbering systems can you identify?  
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Look for information about numbering systems and their different types 

(decimal, Roman, binary, hieroglyph, Chinese, Mayan...) and investigate what 

are some of its main characteristics. 

Finding information on the applicability and use of each of them in different 

areas can help you to have a better understanding of them. 

 

FINAL REMARKS 

The systems most commonly used today are the Roman, decimal, and binary. 

The main differences between some systems and others are in: 

▪ Their signs, symbols, or figures and their value. 

▪ Their character: 

o Additive if the total quantity is achieved by adding symbols. 

o Positional if the symbols have different values according to their position. 

▪ Combination rules. 
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PILL 2 – SURROUNDED BY NUMBERS 
 

Numbers surround us and are part of our daily life; let’s review their uses. 

Identify at least three specific daily situations where numbers appear as: 

CODE OF 

IDENTIFICATION 

EXPRESSION OF 

QUANTITIES 
OPERATIONS 
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In identification codes, numbers are sometimes used along with letters. 

The use of numbers when expressing quantities can be found in accounting 

and measurements. 

Think of concrete situations in which you have to use basic operations: 

addition, subtraction, multiplication, division. 

 

FINAL REMARKS 

You will find countless everyday situations in life in which the different types of 

numbers show up, not to mention the operations that we must constantly do 

with them. We are used to using numbers practically automatically, but 

sometimes we do not stop to think about their importance and usefulness. 

As we have seen in this pill, numbers are of great importance in our lives, since 

they have allowed to develop accounting, ordering, placing, comparing, 

distributing, calculating, coding… and having a universal language that is 

essential today, both for everyday life and for the development of science and 

technology. 
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PILL 3 – THE LAST TEN MOVEMENTS  
 

Your aunt printed out at the ATM the last ten movements of her savings 

account, she put the paper in her pocket, and later realized at home that the 

printing was not correct and it had missing data. Can you help her complete it? 
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To calculate the amount you must calculate the difference between the balance 

and the previous movement. To calculate balances, add or subtract the amount 

of the movement itself from the balance in the previous movement. 

Check that the final balance is correct once you have done all operations. To 

do this, you can add all income movements (+) and the initial balance on one 

side, and all the expenses (-) on the other, to later subtract one from the other. 

 

FINAL REMARKS 

The general concept of mathematical competence refers not only to reasoning 

and solving mathematical operations, situations, and problems that usually 

appear in the classroom, but also focuses on the student’s ability to face and 

solve problems that appear in various contexts of their everyday life. As we 

have already noted, mathematics -and especially basic operations- are present 

in any area of our lives. 

DATE CONCEPT AMOUNT BALANCE 

01/01/2020 Previous balance.  1099 € 

02/01/2020 Paycheck. + 1250 € 2349 € 

03/01/2020 Cash withdrawal. - 200 €  

03/01/2020 Groceries.  1981 € 

06/01/2020 Gas station. - 47 €  

09/01/2020 Mortgage.  1409 € 

12/01/2020 Deposit. + 450 €  

20/01/2020 New couch. - 1200 € 659 € 

25/01/2020 Electricity bill.  590 € 

26/01/2020 Monthly school meals.  515 € 

29/01/2020 Mechanic.  104 € 
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In this exercise you have used addition and subtraction, some of the most basic 

mathematical operations: 

Addition (+), the arithmetic operation that consists of bringing together several 

quantities into one, has the following properties: 

▪ Associative: when adding three or more addends, you can add any two of 

them (associate them) and replace them with the result of their addition: 

(a+b) + c  =  a + (b+c).  

▪ Commutative: the order of the addends does not change the result of the 

addition: a + b  =  b + a. 

On the other hand, subtraction (-), the arithmetic operation that consists of 

removing one quantity (the subtrahend) from another (the minuend) to result in 

the difference between the two, does not have these properties, one has to stick 

to the order of the operation. 

Lastly, know that you can obtain at least two subtractions from an addition, so 

by knowing two of the elements of any of these operations you can know the 

third. 
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PILL 4 – THE GROCERY TICKET  
 

You are going to organize a snack for your colleagues and coworkers, for which 

you have decided to bake a chocolate cake. Calculate from the grocery store 

ticket how much it will cost you to make the cake according to the ingredients. 

Ingredients Price 

5 eggs 12-egg carton 1,80 € 

1 natural yogurt  6-pack yogurts 0,78 €  

250g sugar  1kg sugar 0,96 €  

125ml olive oil 1l olive oil 6,00 € 

375g flour  1kg flour 0,80 €  

1 packet yeast 5 packet box 1,85 € 

100g powdered cocoa 1kg cocoa bag 12,10 € 
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 Calculate the amount for each ingredient based on weight, quantity, and price. 

You can first calculate the price per unit in the case of packs, or the price in 

grams or milliliter for the rest; remember that 1kg = 1000g and 1l = 1000ml. 

 

FINAL REMARKS 

Other of the most common basic mathematical operations present in our daily 

life are multiplication and division. 

Multiplication (x, *, or •) is an arithmetic operation that consists of calculating 

the result (product) of adding the same number N times where N is another 

number (the multiplier). It has the following properties: 

▪ Associative: when multiplying three or more factors, you can multiply any 

two of them (associate them) and replace them with the result of their 

multiplication: (a • b) • c  =  a • (b • c) 

▪ Commutative: the order of the factors does not change the result of the 

product: a • b = b • a 

On the other hand, in the case of the division (÷ or /), the arithmetic operation 

that consists of calculating how many times (quotient) a number (divisor) is 
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contained in another (dividend) does not have these properties, and you have to 

solve it in the order in which it appears. 

Lastly, know that two divisions are obtained from any multiplication, so by 

knowing two elements of any of these operations, we can calculate the third. 
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PILL 5 – NEGATIVE NUMBERS 
 

In everyday life we sometimes have to resort to the use of negative numbers. 

This occurs when the quantities that we express are less than the reference of 

our zero (0) value; some examples are: 

- Height or depth regarding the sea level (considered 0m). 

- Floors of a building with regarding the ground floor (0). 

- Temperature (either positive or below zero). 

- Balance in a bank account. 

 

How can you express the following situations? 

- If a car is parked in the 2nd basement of a warehouse, we say that it is 

parked on [            ]. 

- If we have an overdraft of 38,6€ in our bank account, we say that we have a 

balance of [            ]. 

Sounds easy, doesn’t it? Let’s now look at basic math operations involving 

negative numbers. Imagine the following situations and complete the table with 

the results: 

I have 

(initial situation) 

I’m given 

(variation) 
Expression 

I end up with 

(final situation) 

15 € A debt of 25 €   

A debt of 15 € 25 €   

A debt of 15 € A debt of 25 €   

I have 

(initial situation) 

I’m removed 

(variation) 
Expression 

I end up with 

(final situation) 

15 € A debt of 25 €   

A debt of 15 € 25 €   

A debt of 15 € A debt of 25 €   

Variation Expression 
I end up with 

(final situation) 

I’m given three times a debt of 4 €   

I’m removed three times 4 €   

I’m removed three times a debt of 4 €   
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FINAL REMARKS 

As you have seen, you will find many times the need to expand the set of 

natural (positive) numbers, which we call “whole” numbers when we include 

negative ones. Negative numbers are comprised of the quantity, which 

expresses its distance from zero, and the negative sign (-), which expresses the 

direction of that distance. By applying these criteria we can order all numbers: 

▪ The larger of two whole numbers is located further to the right on the 

number line. 

 

▪ Any positive number is greater than any negative number. 

▪ Zero is greater than any negative number and smaller than any positive 

number. 

In operations with negative numbers, consider what we noted in this exercise’s 

help. Also remember that, as with natural numbers, addition and multiplication 

of whole numbers also have associative and commutative properties. 
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Associating these ideas might be useful to better understand the operations: 

Addition  =  giving  

Subtraction  =  removing 

Positive number  =  savings 

Negative number  =  debt  

It is important to clarify that two signs can never go together, when we add or 

subtract a negative number, separate them with a parenthesis: 5 + (-4) , 5 - (-

4) 

or translate the set of both signs into a variation: + (- 4) = -4 , - (-4) = +4 

Remember the rules of the signs: 

▪ (+) • (+) = (+) 

▪ (+) • (-) = (-) 

▪ (-) • (+) = (-) 

▪ (-) • (-) = (+). 

Tip: if the amount of negative signs in an operation is even, the result will be 

positive; if it is odd, it will be negative. 



 

46 

  

Lastly, in chained operations, you must follow the rules that you already know: 

-3 • 4 - 5 - (- 4 • 2) =   solve multiplications first 

= -12 - 5 - (- 8) =        solve the parentheses 

= -12 - 5 + 8 =           solve additions and subtractions 

= - 11  
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PILL 6 – POWERS AND ROOTS  
 

Exercise 1: 

Given the new measures adopted due to COVID-19, it is necessary to place 

information signs at your workplace with detailed safety information. The signs 

should be placed every 4m (measured from the center of one sign to the next). 

Your workplace has 4 square rooms; two of them are 64m², another 144m², and 

the last one is 256m². 

How many total posters should you hang on your workplace? 

  

 

 

 

 

 

H
E

L
P

 

Since they are square rooms, calculate the length of the walls by solving the 

square root of their area. 

Once you know the length of the walls, use the basic operations seen above 

(addition, multiplication, and division) to calculate the number of signs. 

Exercise 2: 

A laboratory research group is investigating the development of a culture of 

bacteria that reproduce by bipartition every 3 hours. If the starting number of 

bacteria in a colony is 1000, how many of them will there be the next day (24 

hours later)? And at the end of the week (5 days later)? 
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You can use powers to solve this, since it is a multiplication of equal factors. 

In order to determine the exponent, calculate how many 3-hour periods there 

are for each of the questions. 

64m² 64m² 

144m² 
256m² 
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In order to determine the base of the power, you must take the bipartition 

(duplication) and not the number of bacteria. 

 

FINAL REMARKS 

Other of the most present basic mathematical operations that you will find in 

your daily life are powers and roots. The same as a multiplication is the 

abbreviated expression of a sum of repeated addends, in a product of equal 

factors, the “abbreviation” we use is what we call a power, which is comprised 

of two elements: 

- The base: the number that is multiplied by itself repeatedly. 

- The exponent: the number of times we repeat the multiplication. 

Mathematical operations are usually linked in pairs of opposite calculations: 

addition and subtraction, multiplication and division, powers and roots. When 

solving roots, calculate the base (a) that when powered to n equals b. 

means that 

Lastly, know that negative numbers can appear as powers but not as roots. 
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AREA 2: DEVELOPMENT OF MATHEMATICAL COMPETENCES 

  

D.U.2 – MATHEMATICAL ASPECTS RELATED TO THEIR DAILY USE: 

monetary systems, multiples and divisors. 
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PILL 1 – THE MONETARY SYSTEM 
 

One of the most obvious uses of mathematics related to everyday aspects of 

our lives is the monetary system. The European monetary system’s basic 

currency is the Euro (€), which was put into circulation on January 1st 2002, and 

since March 1st of that year it is the only currency in circulation in the countries 

of the European Union. 

Identify at least 5 basic mathematical operations you can find when using the 

monetary system in a daily situation. 

SITUATION MATHEMATICAL OPERATION 
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Think about specific daily situations: shopping, sharing the bill of a dinner 
among some friends… 

Remember the mathematical operations seen in the previous Unit. 

Think of new operations we haven’t seen yet (sales = percentages). 

 

FINAL REMARKS 

Mathematics is in endless situations without you realizing it, and the monetary 

system is one of the areas where it shows up the most. A monetary system, 

defined from a general point of view, is anything that is accepted as currency or 

measure of wealth. 

The creation of the European Economic Community (C.E.E.) was 

communicated by Robert Schuman on May 9, 1950, as Minister of Foreign 

Affairs of France and was institutionalized with 6 founding members in the 

Treaty of Rome (1957). More countries were incorporated until 1992, with the 

birth of the European Union as such. The Euro is subdivided into one hundred 

parts called “cents”, and there are 8 coins and 7 bills in circulation. 



 

51 

  

PILL 2 – MULTIPLES 
 

You are on a work trip and on the highway signs state that there is a gas station 

every 30km and a restaurant every 40km. If you want to refuel and eat in the 

same place, how long do you have to drive for if you want to stop as soon as 

possible?  
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 Use multiples; write all multiples for gas stations and for restaurants. 

In order for the result to be the shortest possible distance traveled, look for 

the least common multiple. 

 

FINAL REMARKS 

The multiples of a number are obtained by multiplying it by any other non-zero 

natural number; thus, they are infinite and always greater than or equal to the 

number. 

Sometimes it is interesting to calculate common multiples of several numbers; 

the smallest among these is what we know as the least common multiple 

(l.c.m.). Knowing how to calculate the least common multiple of two numbers 

has many applications in daily life. 
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PILL 3 – DIVISORS 
 

At your company, you are tasked to fence a rectangular plot of land of 56x32m. 

The boss wants the fence to have the posts with the greatest possible distance 

between them but always an equal distance, and having a post at each corner. 

At what distance should you put them? How many will you need? 
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The divisors of a number are those that divide it in exact quantities. 

It will help you to write all divisors of each number. 

To get the greatest possible distance, look for the greatest common divisor. 

 

FINAL REMARKS 

Knowing how to calculate the greatest common divisor of two numbers has 

many applications in daily life. The divisors of a number are those numbers that 

divide it exactly (into whole numbers), and are always smaller than or equal to 

the number. 

When you calculate common divisors to several numbers, and of these, the 

greatest of them, you have what we call greatest common divisor (g.c.d.).  
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PILL 4 – FRACTIONS  
 

A friend asks us if we can help him prepare a cooking recipe for six people. 

When making the purchase, we do not want ingredients to be left over. 

Therefore, how much will we have to buy of each product? Express the final 

result in fractions. 

 

 

 

 

 

FINAL REMARKS 

When counting things we use natural numbers, meaning that each of the things 

we count is the unit; but when we want to count or express portions or servings, 

we divide into equal parts and use fractions as counting unit (a fraction for each 

one of those equal parts into which the main unit has been divided). 

In fractions, the number above is called the numerator, and shows how many 

parts we take; the bottom number is the denominator, and shows how many 

parts the unit was divided into. To read a fraction, the numerator is read first 

and then the denominator, followed by “-ths” except when the denominator is 1, 

2, or 3 (a whole, half, or a third). 

Lastly, a simple system to compare fractional numbers or operate with them is 

to express them previously as decimals. 

The recipe: What you have at home: 

- ½ kg potatoes - Oil 

- 250g ham - 100g potatoes 

- ¾ kg tomatoes - 150g ham 

- 6 spoonful oil - ½ kg tomatoes 

- Salt - Salt 

H
E

L
P

 

To make the operations easier, convert all fractions to decimal numbers. 

To go from fraction to decimal, divide the numerator by the denominator. 

Also, take into account equivalences; you have to write calculations in the 

same amounts (1000g = 1kg). 

If you want to do the opposite (decimals into fractions), write the decimal 

divided by 1; multiply both numbers by 10 for each number after the comma 

(if there are two numbers after the decimal, multiply by 100, etc.); lastly, 

simplify (reduce) the fraction. 
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PILL 5 – PERCENTAGES 
 

There are many occasions in everyday life in which we find percentages: 

discounts, bank interest, exam marks, VAT… Here are three common situations 

to solve. 

1. If a concert’s tickets go from 8€ to 9,50€ , what is their percentage increase? 

2. What was the initial price of an item that is 45,60€ after applying a 30% 

discount?  

3. A printer has a price in the catalog of 27,50€, but you have to add 21% VAT 

to that price. What is the final price of the printer? 

H
E

L
P

 

Apply the following formula in exercise 1: 

Decimal % = final amount ÷ initial amount 

Multiply that result by 100, and the part that exceeds 100 is the increase. 

Different combinations of this formula can also be used to calculate other 

parameters. In exercise 2: initial amount = final amount ÷ (1 - decimal). In 

exercise 3: final amount = initial amount x (1+ decimal). 

 

FINAL REMARKS 

Any fraction can also be written as a percentage or as a decimal number. The 

percentage shows the given amount for every 100 units and is followed by “%”, 

while both the decimal or the “per one” express the quantity regarding each unit. 

For example, spending ¾ of your salary is also 75 of every 100€ (75%), or 0,75 

of every 1€. 

In real life you will often find yourself needing to calculate percentages. This 

operation can always be reduced to multiplying by a decimal number. 

For example: 15% of 36,5€  =  15/100 of 36,5€  =  0,15 x 36,5€  =  5,475€ 

In order to calculate 15% of something, multiply it by 0,15. To calculate a 15% 

increase, calculate its 115% or multiply by 1,15. To calculate a 15% decrease, 

calculate the 85% (85 = 100 - 15) or multiply by 0,85. 
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AREA 2: DEVELOPMENT OF MATHEMATICAL COMPETENCES 

 

D.U.3 – PERCENTAGES AND DISTRIBUTION: proportionality, basic 

operations. 
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PILL 1 – PROPORTIONS 
 

At your job, 2 trucks transported yesterday some materials from the port to the 

warehouse. Today 3 trucks will have to make 6 trips each to transport the same 

materials from the warehouse to the mall. How many trips did the trucks make 

yesterday? 

H
E

L
P

 

In proportionality problems, the first thing you have to check are the 

magnitudes involved (liters, kilograms, trips, trucks, time, speed, etc.). 

Analyze whether or not the magnitudes are directly proportional. 

To find out the value of the magnitude you do not know, apply the method of 

reduction to unity or a “rule of three”, considering for the latter if the 

proportionality between the magnitudes is direct or inverse. 

 

FINAL REMARKS 

A proportion is an equality of two ratios, and therefore an equivalence between 

two fractions: a / b = c / d, so: a · d = c · b. This allows us to calculate any one 

of the quantities in a proportion by knowing the other three. 

This happens when both fractions are directly proportional (they increase or 

decrease at the same rate), but not all magnitudes are directly proportional. 

Inversely proportional quantities imply that when one of them increases, the 

other decreases. To establish proportions with inversely proportional quantities, 

you will have to invert the fraction of one of the quantities. The same applies to 

the inverted “rule of three”.  
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PILL 2 – …IS EQUIVALENT TO… 
 

The percentages that we studied in the previous didactic unit can be written in 

other ways. You will find any of these expressions in the real world, so it is 

important to know how to use them, to understand them, and to change from 

one to another. Complete the following table: 

Percentage Proportion Fraction Per one Per thousand 

25 %  25/100  =  ¼   

 80 of 100  0,8  

33 % 33 of 100   330 ‰ 

  20/100  =  1/5 0,20 200 ‰ 

 

H
E

L
P

 

Remember from the previous Unit how to change fractions to percentages 

and vice versa. 

The “per one” is how much of a unit corresponds to a single unit of the other. 

The “per thousand” is how much of a unit corresponds to 1000 of the other. 

 

FINAL REMARKS 

You will see the same amounts written differently depending on the context in 

which it is found. All of the expressions seen in this exercise are found in cases 

where you have to define relationships between two quantities. 

Percentages are usually found in sales and discounts of items, in interests, 

taxes, etc. Fractions are more frequent in recipes, grocery shopping, or in 

distributions; and the per one in cases where the full amount is 1. 

Lastly, in very small amounts, the percentage and per thousand are used; for 

example in data such as the vegetative growth of countries (0,5‰ for Spain). 
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PILL 3 – DISTRIBUTIONS  
 

Two residential communities of a neighborhood decide to build a shared pool at 

a cost of 15.600€. One community has 75 neighbors, and the other has 55; the 

agreement they reached is to pay proportionally to the number of neighbors. 

Your friend lives in the first community, and he asks you if you can help him 

calculate: How much will each neighbor have to pay? How much does each 

community have to pay? And what is the distribution in % of the payment of the 

pool for each community? 

H
E

L
P

 

For the first question, just divide the full amount by the number of neighbors. 

For the second one, multiply that amount by the number of neighbors in 

each community. 

For the third question, divide the amount each community has to pay by the 

total cost of the pool. You will get a fraction, which you already know how to 

convert into a percentage. Also, check if everything adds up. 

 

FINAL REMARKS 

In real life, you will have to distribute amounts for example based on the 

investment made by each person in a business, raffles, or any other type of any 

other activity needing for a group of people to gather and pay. 

These problems are solved using proportionality, and are very frequent 

situations when an amount must be properly distributed, considering the initial 

amount given by each person. This operation is called proportional distribution 

or apportionment. 

To make proportions you have two possible working methods: 

- Finding first the proportional amount given by each person in relation to the 

total amount (the ratio), and then applying the distribution. 

- Calculating the per one, meaning what corresponds to each initial unit, and 

then multiplying that amount by each of the initial amounts. 
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PILL 4 – PLANS AND MAPS  
 

You are in a business trip. When you arrive at the hotel, the staff gives you a 

map with the places of interest in the city. You are free in the afternoon, so you 

can visit a park that is 8cm away from the hotel on the map. The scale of the 

map is 1:12000. What is the real distance from the hotel to the park? 

H
E

L
P

 

To apply the scale, multiply the distance measured by the denominator of 

the scale. 

You usually don’t write long distances in cm, so use more fitting units. 

 

FINAL REMARKS 

A very important use of proportionality understanding scales on plans and 

maps. These are used to express how much real lengths or distances have 

been reduced or expanded when represented in the picture, plane, or map. The 

scale is the ratio between any unit of distance depicted and how much it is in 

reality. 

To calculate any distance, you are applying proportionality; take a measurement 

on the map and multiply it by the scale. If the scale’s numerator is 1 (and it 

usually is, to simplify), just multiply the measurement by the denominator. 

A scale can also be shown graphically; in these cases, to find the real distance 

between two points on a map, just measure how many units of the scale fit 

between them. 
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AREA 2: DEVELOPMENT OF MATHEMATICAL COMPETENCES 

 

D.U.4 – DRAFTING A BUDGET: Income and expenses. 
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PILL 1 – WHAT IS A BUDGET? 
 

We all handle money and make payments on a daily basis, but if we asked you 

how much you have spent today, could you give me a correct answer? And if 

we asked how much you have spent this month? Or this year? Surely 

answering becomes more difficult. 

Also, with the new means of payment (credit cards, online purchases, paying 

with your phone…) we do not even handle physical money, so we are less 

aware of it; or in the case of credit cards, we even forget that we made the 

expense until it is discounted from our account weeks later. 

What tool can help us gather and order all this information, and what use can 

this have? 

H
E

L
P

 

Think about what type of document can clearly gather expenses and 

income, whether personal, family-related, from a business, or public ones. 

Look for information about what a budget is, what characteristics define it, 

and what elements it integrates. 

The usefulness of a budget may differ in some aspects depending on the 

context. In this case we are talking about a personal or family budget. 

 

FINAL REMARKS 

The tool that can help you to collect all this scattered information in an orderly 

manner, and contrast income and expenses to know your savings or deficit is 

what we know as a budget. 

In general, drafting a budget allows companies, authorities, private entities, 

families, or individuals to establish priorities and evaluate the achievement of 

their objectives. Its purpose is to serve as an action plan aimed at fulfilling a 

planned objective, expressed in financial terms, which -depending on its scope 

of action- must be fulfilled within a certain time and under certain conditions. 

Thus, we can define a family budget as a document listing the expenses and 

income of a family during a certain period of time, in an orderly manner. 
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PILL 2 – PERSONAL INCOME  
 

Alicia works as an advisor in a finance company, for which she receives a net 

annual salary of 19.903,92€ in 12 payments. She is divorced, and has custody 

of her two children, so her ex-husband pays her 659,41€ child support per 

month. From the time she lived with her husband, she still has 50% of a small 

apartment downtown, which they currently rented for 450€ a month (sharing 

50% with him). Draft a monthly and yearly budget for Alicia. 

H
E

L
P

 Gather and classify the different types of income from the text. 

Write all amounts in the same time frame (monthly or yearly). 

 

FINAL REMARKS 

To draft the budget, start with the income column, since these are more easily 

identifiable. Income is all inflow of money during the time period covered. The 

largest amount of income usually comes from salary, pensions, and 

unemployment benefits. However, do not forget other income like that coming 

from rented real estate, financial products, grants, child support, etc. 
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PILL 3 – CLASSIFYING EXPENSES 
 

The other side of the budget encompasses all expenses, a forecast in which we 

determine in advance where we are going to spend our income. 

Regarding the expenses (outflow of money) a family can have, we can classify 

them in a simplified way as: fixed expenses, primary variable expenses, 

secondary variable expenses, and unforeseen expenses. Classify the following 

expenses with said categories as a base: 

FIXED     PRIMARY VARIABLE     SECONDARY VARIABLE     UNFORSEEN    
 

HBO/ 
NETFLIX 

FOOD 
ELECTRIC 

BILL 
COMMUNITY 

FEES 
PARTIES 

CAR 
BREAKDOWN 

BOOKS RENT TRANSPORT INSURANCE 

PHONE BILL 
BANK 
LOAN 

TOBACCO GYM CINEMA 

 

H
E

L
P

 

Look for information on the different categories. 

The difference between primary and secondary variable expenses is that 

the former are related to primary needs (food, supplies, transportation, 

personal care, schooling…), and secondary ones are those like: leisure, 

gifts, personal shopping, vacations, etc. 

Unforeseen expenses are those that come at unknown times, such as: car 

or appliance breakdowns, repairs, replacement of appliances, dentist... 

 

FINAL REMARKS 

Expenses are all outflows of money during the period covered by the budget. 

You’ll be able to quickly see that there are more expense types than types of 

income, and much more varied in nature, but what you’ll be able to compare 

with the budget is whether the total amount is equal to, greater, or less than the 

income. 

In order to study and collect them in an orderly way, you can classify them into: 
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▪ Fixed or mandatory expenses: consider here all expenses essential to 

maintain the safety and well-being of the family and their members. 

▪ Primary or necessary variable expenses: all those expenses that the 

family or its members need to develop their daily life normally, meaning 

those necessary to meet their basic needs. 

▪ Secondary or expendable variable expenses: all expenses related to 

consumption, which increase well-being but are not necessary. It can be 

difficult to separate necessary variable expenses from expendable ones. 

▪ Unforeseen or occasional expenses: consider here all infrequent 

expenses. It would be ideal to plan and allocate part of the savings for them. 
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PILL 4 – INCOME AND EXPENSES 
 

Your neighbor Marta has a salary of 900€ a month as a worker in a store, and 

she also has a bank account that gives her 100€ in interests every month. On 

the other hand, her monthly expenses are: 20€ for the gym, 25€ for her 

smartphone, 40€ for the electricity bill, 50€ of loan payment, 185€ in food, 40€ 

to go out with friends, 450€ to pay rent, and 10€ for other expenses. 

Lastly, Marta calculates that she will make gifts worth 600€ throughout the year, 

and wants to have a monthly saving of 10% of her income. 

In order to reflect the expenses and income clearly, Marta wants to draft a 

budget, and she asks you for help to complete it. 

Marta’s monthly budget 

Income Expenses 

 

- Salary 

-  

 

 

 

100€ 

Fixed expenses   

- Rent 

-  

 

50€ 

Primary variable expenses  

- Food 

-   

- Smartphone 

  

40€ 

  

Secondary variable 

expenses 
  

- Going out 

-   

- Gifts 

-   

  

20€ 

  

  

Planned savings   

Going in the piggybank. 100€ 

Total income   Total expenses   

Result (                               ):     

 

H
E

L
P

 Separate the concepts by income or expenses. 

To complete the expenses, classify them by category as we have seen. 
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Lastly, note that you are drafting a monthly budget, therefore all amounts 

must be written as quantities by month. 

 

FINAL REMARKS 

Information is power, and a budget, which you could think is a nuisance to do, 

can provide you with really useful information about your financial situation, and 

allow you to act accordingly, to correct in time any deviation detected. 

Thanks to drafting a personal or family budget you will be able to: 

▪ Know where your money is going. 

▪ Prioritize and adjust expenses. 

▪ Control your spending. 

▪ Identify your debts. 

▪ Plan for savings. 

▪ Plan for the future. 



 

67 

  

PILL 5 – DRAFT YOUR OWN BUDGET 
 

Once we have seen what a personal or family budget is, the characteristics and 

elements that comprise it, and what its uses are, it is finally time for you to make 

your own budget. 

H
E

L
P

 

Decide the time frame; a personal budget is usually done monthly, since the 

main payments and incomes stick to this time frame. 

There are many templates that you can look for online to best suit your 

needs, or just create one yourself. 

Lastly, collect all information on your income and expenses throughout the 

month, and classify it into those two columns. 

 

FINAL REMARKS 

A budget is a very simple document to draft; it only takes a little time to it and 

being honest, orderly, and rigorous when collecting the necessary information. 

The first variable that you must decide before drafting it is the time frame that it 

will cover, since income is usually periodic, so you should adapt your expenses 

to that time frame too. The most convenient thing is probably to make it 

monthly, and then extrapolate it for a year, to include other expenses and 

income that escape monthly time frame. 

There are many templates online that can be useful to draft a budget, but the 

most important thing is to collect your own expenses and income in an orderly 

and rigorous manner, separately, and translate them into two columns, so you 

can get a final result by subtracting the total of one from the other. 
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AREA 2: DEVELOPMENT OF MATHEMATICAL COMPETENCES 

 

D.U.5 – STATISTICS AND PROBABILITY: use of central measures, measures 

of dispersion and probability techniques for the analysis of events. 



 

69 

  

PILL 1 – BASIC NOTIONS IN STATISTICS 
 

The city council of a small town wants to know what its neighbors think about 

the possible change of date of the local festivities and their duration. They 

commission your company to carry out a survey, these are the results: 

Total inhabitants: 1623   Surveyed persons: 140 

Surveyed persons by age: 

14 a 22 years old 28 

23 a 35 years old 39 

36 a 54 years old 49 

55 a 77 years old 24 

 

      Preference in dates: 

August  45 

September 63 

May  24 

March  8 

 

  Duration of the festivities: 

2 days  8 

3 days  21 

5 days  72 

7 days  39 

Identify the following concepts with the survey data as a base: 

POPULATION:  

SAMPLE:  

QUALITATIVE VARIABLE:  

DISCRETE QUANTITATIVE VARIABLE: 

CONTINUOUS QUANTITATIVE VARIABLE: 

H
E

L
P

 

These are all are basic concepts used in statistics. Search for their definitions 

online, to identify what they correspond to in this survey. 

It will be easy for you to identify the concepts of POPULATION and 

SAMPLE, and maybe you will also immediately identify the QUALITATIVE 

VARIABLE, meaning the one that cannot take a numerical value. 

It is a bit more complex to differentiate DISCRETE QUANTITATIVE 

VARIABLES from CONTINUOUS ones. Discrete variables usually count 

elements as whole or decimal numbers. They are a specific number from 

among a given set of possible values. Continuous variables can take any 

value in an interval, or a non-countable number of values. 
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FINAL REMARKS 

Statistics is used to get information on a topic, usually to make decisions or 

understand phenomena that happen in a certain setting. You have surely seen 

surveys reflecting voting trends, consumption habits, price variations, incidence 

of diseases, etc. 

When conducting surveys among a given population, it is easy that phenomena 

may occur during the data collection process that may alter the quality of the 

sample. For example, personal interviews allow a better clarification of answers, 

but can also be less sincere than telephone interviews (due to embarrassment, 

for example). If interviews are done at home (either by visit or phone call) during 

working hours, the working population will mostly be excluded. The environment 

or the moment surrounding the interviewed person can influence their answers. 

It is also important that the questions are as clear and precise as possible, 

avoiding any bias. 
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PILL 2 – FREQUENCY 
 

Continuing with the example shown in the previous pill, you are asked to 

calculate the relative frequency (fi) and the percentage frequency of the 

preferences of dates and days of duration of the festivities. The following tables 

show the absolute frequency (Fi) of each variable. 

DATES Fi fi % 

August 45   

September 63   

May 24   

March 8   

TOTAL N=140   

DURATION Fi fi % 

2 days 8   

3 days 21   

5 days 72   

7 days 39   

TOTAL N=140   

H
E

L
P

 

Remember that you can always look for information online on how to do 

these statistical calculations. 

Relative frequency (fi) is calculated by dividing each variable by the total 

variables (N), and the sum of all relative frequencies must equal 1. 

Thus, you can calculate it with the following formula:   fi = Fi / N 

The percentage frequency is calculated by multiplying the relative frequency 

(fi) by 100, so the sum of all percentage frequencies equals 100. 

You can calculate it with the following formula:   (%)i = fi · 100 
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FINAL REMARKS 

The first data to solve in a statistical table are relative and percentage 

frequencies, since they allow us to know the proportion in which each variable 

appears in the sample, to know the real weight of each of them. This is very 

useful since it allows us to compare between samples of different sizes, and 

also makes graphs easier. 

Relative frequency provides a more visual result, because it relativizes absolute 

frequency and makes it easier to recognize whether 8 people out of 140 is a lot 

or a little. In this case, with such a small sample, this seems obvious, but in the 

case of very large samples it is essential to correctly appreciate volumes.  
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PILL 3 – MAKING GRAPHS 
 

In order to display the information of our variables visually, we use graphs, 

which you surely have seen in the media and many other areas. There are 

many types of graphs them, but following the example of the previous pills, we 

ask you to create a bar graph to show the variable of “preference in duration of 

the festivities” and a pie graph showing “preference in dates for the festivities”.  

 

H
E

L
P

 

In the bar graph, show the possible duration of the festivities on the bottom 

axis, and the corresponding absolute variable on the vertical axis. 

The pie chart will show the percentage frequency of each possible month in 

the proportional sector of a circle. Since a circle has 360º (degrees), these 

will be distributed proportionally to each percentage. 

You can use Microsoft Excel in a very intuitive way to create both graphs; 

just select the option and let it guide you through the data selection process. 

 

FINAL REMARKS 

There are many types of basic graphs that you can use to visually display data 

from a table of variables. You can use bar graphs, line graphs, pie graphs (a 

circle divided into sectors), histograms (similar to bars, but for continuous 

variables), pictograms (the same drawing representing different variables), 

cartograms (variables on a geographic map), population pyramids (age ranges 

by quantity of population), climate graphs (temperature and rainfall), etc. 

Excel’s (or other similar software’s) spreadsheets incorporate tools to easily 

create graphics that you can also export to other applications, like Word itself. 

Via this method, the graphics you have been asked to create could look like 

this: 
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PILL 4 – CENTRAL MEASURES 
 

With the tables you have completed in the previous pills, calculate statistical 

parameters that provide the summary and global information of the data set. 

The first type of these measures are the so-called central measures. These are 

numbers or variables that group or summarize the data obtained in a statistical 

study; they are the mean (X̅), the median (Me) and the mode (Mo). Calculate 

the average in days of duration, completing the table and applying the formula: 

DURATION 

(DAYS) Xi 
Fi Xi · Fi 

2 8  

3 21  

5 72  

7 39  

TOTAL N = 140   ∑xi = 

 

X̅  =  ∑xi / N  =   

Calculate the median (Me) in days of duration:  

What is the mode (Mo) in the following table? 

Festivities in August 32 

Festivities in September 45 

Festivities in May 17 

Festivities in March 6 

 

H
E

L
P

 

You have calculated averages many times in the past, like every time you 

have divided the expenses of a dinner with friends in equal parts. To 

calculate an average, add all data and divide it by the data sources there is. 

In this case, the average of days of duration does not have to be a whole 

number. To get this result, multiply each number of days (Xi) by each time a 

surveyed person has chosen it (Fi), add the results to obtain a total (∑xi), and 

then divide it by the total number of surveyed persons (N). 

The median (Me) is the middle value of the sample after arranging them from 

smallest to largest. If the total quantity of values is odd, the median is the one 

which has the same amount of values on each side; but if the quantity of 

values is even, the median is calculated by adding the two middle values and 

dividing the result by 2. In this case, the quantity of values is even (140), so 
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the middle places are 70 and 71, which both correspond to 5 when arranging 

all values increasingly from 1 to 140. 

The mode (Mo) is the value that is repeated most times (it can be either a 

quantitative or a qualitative variable). 

Look for information online about all these concepts to better understand 

them; you will find many useful examples about their applications. 

 

FINAL REMARKS 

The mean (X̅), median (Me), and mode (Mo) are measurements that tell us the 

central values of a sample in a clear way. We have shown you easy ways to 

find them, but sometimes things can get complicated: when finding the mean of 

values grouped by intervals (like the ages in our survey), you have to use the 

so-called midpoint, which is actually just the mean of an interval: 

 

 

 

 

 

 

Along with central measures, there are also dispersion measures: 

▪ Range: difference between the largest and the smallest data. 

▪ Mean deviation (MD): the arithmetic mean of the difference from each value 

to the mean (X̅). 

▪ Standard deviation (σ) and Variance (= σ²): these values provide 

information on degrees of separation between data and the mean (X̅). 

  

Ages of the 

surveyed persons: 
Operation: Midpoint: 

14 to 22 years old (14 + 22) / 2 18 

23 to 35 years old (23 + 35) / 2 29 

36 to 55 years old (36 + 55) / 2 45 

56 to 77 years old (56 + 77) / 2 66 
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PILL 5 – PROBABILITY 
 

Probabilistics analyzes the possibilities of obtaining a specific result in certain 

circumstances. You’ll surely have seen it in random procedures, although it is 

applied to many other areas, like insurances. 

Imagine that you are rolling a 6-sided die; the possibility of rolling any given 

number is the same for each of them (1/6  =  0,1667  =  16,67%). 

What is the probability of rolling a 3 in a die?  

And the probability of rolling an odd number? 

What about the probability of rolling a prime number? 

H
E

L
P

 

Probabilities are written in decimal numbers, percentages, or fractions (with 

the numerator being the number we are operating with, and the total number 

of possible events as denominator). 

Regarding the possibility of obtaining more than one result (odd numbers or 

prime numbers), calculate how many of them (both for odd and for prime 

numbers) there are among the 6 total possibilities. 

The probability that an event that will surely happen is = 1, and if it will surely 

not happen is = 0. Here, the probability of getting a number between 1 and 6 

when rolling a 6-sided die is 1, and the probability of getting a 7 is 0. 

 

FINAL REMARKS 

Probabilistics is not only used to evaluate random events like the possibility of 

winning the lottery (if you buy one number and the numbers at stake are 

60.000, you have 1/60.000 = 0,00001667 = 0,001667% chances of winning); 

insurance companies base their business on the probability of certain events 

happening based on age, life situation, and other circumstances as variables to 

make calculations, which are made with data from public statistics published by 

agencies in each country, on a wide variety of general situations. 

When all possible events are comparable, Laplace’s Rule applies, according to 

which the probability of an event happening is equal to the quotient between the 

number of favorable events and the total number of possible events, as you 

have seen in the example from this pill, but this rule does not apply to events 

that are not equally likely to happen. 
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AREA 2: DEVELOPMENT OF MATHEMATICAL COMPETENCES 

 

D.U.6 – ALGEBRAIC LANGUAGE: Translation of daily situations into algebraic 

language. 
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PILL 1 – CARRYING A LOAD 
 

A truck of the company you work for has to carry a load from Paris to Athens. 

The truck drives at an average of 85km/h; how much time (in hours) would it 

take to make the whole trip if it didn’t stop? Then, considering that the trucker 

can drive for a maximum of 8 hours a day, how many days will it really take? 

H
E

L
P

 

One essential data has been omitted in this exercise: the distance between 

Paris and Athens. Look it up online, selecting the shorter land route. 

You face a very simple equation: the total distance (2879km) equals the 

distance the truck covers in one hour (85km) multiplied by the hours needed, 

which is the data you do not know (x). Thus, the equation is:  2879 = 85 • x 

The solution to this equation is easy: to isolate “x” on one side of the 

equation, move its multiplier (85) to the other by dividing by it, obtaining: 

2879 ÷ 85 = x. For the second question, calculate the distance that is 

covered in a day (only 8h driving, so that is 8 • 85km), and divide the result of 

the previous question by this one to get the number of days needed.  

 

FINAL REMARKS 

This is a very easy problem that can be normally solved by simple rational 

deduction without having to write an equation, but you can often express 

problems as equations, so this is a simple case to practice it. 
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PILL 2 – FIGURES AND LETTERS 
 

You can solve many everyday problems through algebraic language, by 

creating an equation in which you substitute the unknown quantities by letters 

(the most used letter for this is “x”). Create an equation to solve this problem: 

A household has spent 11794 liters of water in 3 months. If twice as much water 

was consumed in the first month than in the second, and 274 liters more than in 

the second were consumed in the third month, what is the consumption of each 

month? 

EQUATION: 

X =  

CONSUMPTION: 

1st month: 

2nd month: 

3rd month: 

 H
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Write the total consumption (11794) on one side of the equation, and the 

sum of each month’s consumption on the other: the unknown in this example 

is the 2nd month’s consumption (x). The consumption of the 1st month is 

double of the 2nd, so 2x; and the 3rd month’s consumption is 274l more than 

the 2nd, so x + 274. 

To find the value of x, isolate it on one side of the equation. Solving the 

simpler steps gets us to:  4x + 274 = 11794.  Then just subtract 274 from 

both sides (you have to apply the same operation on both sides of an 

equation for the equality to remain true!), resulting in:  4x = 11520. From 

here, the final result (the 2nd month’s consumption) should be easy to solve. 

Verify if your result is correct by substituting x for it on the equation. Then, to 

calculate the 1st and the 3rd months’ consumption, remember that they are 

(2x) and (x + 274) respectively. 
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FINAL REMARKS 

Algebra allows us to approach everyday problems in a different way, by 

simplifying any or many situations into numbers and operations. First degree 

equations (like the one you have solved) can be applied to many daily life 

situations, but they are also essential to other branches of mathematics and 

science, as you will see in the following pills. 

Writing the equation properly is the most important step: establish the equality 

between the parts, including the quantities you already know, and writing 

unknown as letters (like “x”). To solve any first degree equation, operate on both 

sides to maintain the equality, with the final goal of isolating “x” on one side, so 

it looks like “x = result”. 

The operations on both sides of an equation can be simplified if you realize that 

you can “send” any figure from one side to the other with their opposite function: 

if a number is adding on one side, you can “send it to the other side” by erasing 

it and writing it on the opposite side as a subtraction, and vice versa; a 

multiplication in one side can be “sent to the other side” as a division, and vice 

versa. 

x + 50 = 1450   x = 1450 – 50  

   x • 4 = 4800   x = 4800 ÷ 4 

  

- 50 

÷ 4 
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PILL 3 – MAKING EGGNOG FOR A PARTY 
 

Your friends organize an eggnog stand at the festival in your town, and they 

have entrusted the shopping for ingredients to you. You have decided that the 

cost per liter of eggnog does not have to be more than 2,80€ per liter. The ratio 

you are going to use is to mix 30 liters of white rum with 50 liters of milk, to 

make 80 liters eggnog. Milk is going to cost you 70 cents per liter; what is the 

maximum price you can pay for each liter of white rum? 

EQUATION:  

Maximum price per liter of white rum: x = [          ] € 

 H
E
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The unknown here is the maximum price per liter of white rum (x). To write 

the equation, keep in mind that the maximum price of the total 80 liters of 

eggnog you will produce is 80 • 2,80€. 

On the side of the equation opposite to the total final price (which you know), 

write the components: 50 liters of milk at 70 cents per liter, and 30 liters of 

white rum at the unknown “x” € per liter. 

First of all you have to write the all numbers in the same amounts, being 

liters and € (transform cents to €). Then solve the easy multiplications (50 • 

0,7 and 80 • 2,8) and write the equation with them solved. Solve any 

additions or subtractions to isolate x and its multiplier on one side of the 

equation and, as a final step, divide by the multiplier and you should get “x = 

result”. Check if it is correct by substituting it for “x” in the original equation. 

 

FINAL REMARKS 

In order to solve equations, respect each step and operate carefully to avoid 

making mistakes. “Sending” figures from one side to the other of an equation by 

changing their sign or making the opposite operation must be used only when 

you truly understand the mechanism, or you will make mistakes. The main 

concept for this is to understand that an equation is always an equality, so any 

changes to one side of it must also be made to the other. Always watch for 

parentheses and the usual properties of the mathematical operations you know. 
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PILL 4 – ANYONE CAN BE FORGETFUL 
 

Let’s go back to the example of Pill 1. The truck in it was sent from Paris to 

Athens, remember? Now consider that there are 3 drivers in it, so it does not 

need to stop on the trip, and you already know that the average speed of the 

truck is 85km/h. 

Now, imagine that you forgot to include a package that absolutely has to arrive 

to destination with the rest of the load, so 5 hours after the truck leaves Paris, a 

car is sent with the missing package, which will drive at 120km/h, also without 

the need to stop until it catches up to the truck. How many hours will the car 

drive until it reaches the truck on the road? At what distance from the origin 

(Paris) will they meet? Write the necessary equation and answer the questions. 

EQUATION:  

Hours until the car catches up: 

Distance from Paris when they meet: 

 

 

H
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Distance is calculated by the formula d = s • t (meaning distance = speed • 

time). The truck will travel a distance of 85km/h • “x” hours, and the car will 

travel 120km/h • another “x” hours, in this case “x” will be 5 hours less than the 

truck, as the text states. Therefore, the correct equation must consider that the 

equality will be between 85•x and 120•(x-5). This equation will have “x” on both 

sides of the equality. 

To solve it, first eliminate the parentheses by solving the operation related to it, 

in this case multiply 120 both by “x” and by 5, to get: 120x - 600. Then “send x” 

to the other side, obtaining: 85x - 120x = - 600. Solving the next steps is easy 

enough, and by isolating “x” you should get: x = -600 ÷ -35 

If you solve that final equation you will discover that the car meets the truck 

17,14h after it leaves. But be careful! This result is not equal to 17 hours and 14 

minutes, but to 17 hours and 14 hundredths of an hour (slightly more than 8 

minutes). In that time, both vehicles will have traveled a little over 1457km, 

which is the meeting point, approximately halfway between Paris and Athens. 
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FINAL REMARKS 

When working in time units like hours, minutes, and seconds, consider that they 

are written in sexagesimal base, different from the decimal base used for 

calculations. It is easy to understand that ½ hour = 30 minutes and ¼ hour = 15 

minutes, but when writing for example 2/5 of an hour, it is easy to mistake it for 

4 minutes, since 2/5 = 0,4 ,but if one fifth of an hour is 12 minutes, 2/5 of an 

hour are 24 minutes.  
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PILL 5 – TRANSLATING INTO ALGEBRAIC LANGUAGE 

 

Translate the following statements into algebraic language: 

Maria’s age: 

Andrés’s age, who is three times older than Maria: 

Felipe, who is 4 years older than Maria: 

Andrés’s age 6 years ago: 

Felipe’s age in 8 years:  

Any even number:  

Half of any number: 

Two consecutive numbers: 

Double of any number plus a quarter of it: 

Distance traveled by a car driving at 65km/h in “y” hours: 

H
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These algebraic translations are simple; just change the unknown to “x”. 

The easiest way to guarantee that a number will be even is to multiply it by 2. 

You don’t have to always use “x” in algebra; if there is any other letter 

representing the unknown, use it. 

 

FINAL REMARKS 

The formulas used to make certain calculations are also algebraic expressions: 

for example, the simplest and most well-known ones are those used to calculate 

the area of a circle (A = π • r2); the length of a circumference (L = 2 • π • r); or 

the area of a rectangle (A = b • a). You can find a lot of information about them 

online, know their origin and learn how to use them. 
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AREA 3: DEVELOPMENT OF TECHNOLOGICAL COMPETENCES (base for 

critical thinking) 

 

D.U.1 – INFORMATION AND COMMUNICATION TECHNOLOGIES: knowing 

and valuing ICTs; knowing the infrastructure of telecommunications, web 

services, and navigation; devices and the internet; recommendations for use. 
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PILL 1 – ICTs AND THE INTERNET 
 

Information and Communication Technologies (ICTs) is a broad and evolving 

concept. Can you tell what it means and what it includes? Also, we all know 

about the existence of the Internet, but can you define what the Internet actually 

is? Do you know anything about its history? 

H
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Look for the concept of ICTs online, but don’t settle for a simple definition. 

Notice how different sources reflect this concept and the elements it includes. 

Find information about the Internet as a concept and its history. As with many 

things, the Wikipedia page on it should be very instructive. 

 

FINAL REMARKS 

Regarding ICTs, the most relevant is the new relationships and interconnections 

between what were previously separate and different channels of 

communication and information. The definitions you can find are neither 

univocal nor conclusive; some of these technologies are older and others more 

recent, but they share the ability to access, store, transmit, and produce 

information, and are present on more and more elements of our environment, 

both in our daily lives and any other area. The key to the future is in the 

interconnection of what we already knew and what is emerging. 

In the history of human communication, there are various milestones directly 

linked to technological progress. The invention of writing meant the leap from 

prehistory to history and made possible the civilization development of 

humanity; the invention of the printing press in the 15th century implied a 

gigantic leap forward in the transmission of knowledge and opinions, causing 

the development of modern societies; and starting in the 19th and 20th centuries, 

the invention and development of new communication channels (from the 

telegraph and the telephone to radio and television) radically changed people’s 

lives. The development of ICTs and the Internet in recent decades implies the 

most important human technological revolution, by exponentially expanding the 

possibilities of communication and relationship. 
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PILL 2 – THE INFRASTRUCTURE OF COMMUNICATIONS 

 

How do you connect to the internet? Do you know the physical infrastructures 

that connect you to the rest of the world? How do you connect from your 

smartphone or tablet? And from your personal computer? What is beyond the 

cable that reaches your house and the telephone poles you can see in cities 

and highways? Do smartphones directly connect with satellites? What makes 

fiber optics different from ordinary cables? What is a neutral point? What are 

servers? 

You may know the answers to some of these questions, but like most people, 

you probably only have superficial ideas of it all. Answer all the above questions 

and find out about the telecommunications infrastructure. 

H
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You can find information online about how it (internet) works itself. 

You will probably find pages with abundant and very complex technical 

information on telecommunication infrastructures. Don’t try to absorb it all, 

you will be overwhelmed, just get a better but still general idea of it. 

 

FINAL REMARKS 

Similar to the electrical distribution network, the telecommunication 

infrastructure has a very extensive cable network, connecting homes, offices, 

and factories. Many of these cables, especially the main ones, are fiber optic 

cables, which are an improvement regarding copper cable networks. These 

cables connect our home routers (which provide Wi-Fi) with switching centers 

located in specific buildings housing many routers that direct information to its 

destination. Each internet operator (the companies you contract) has its own 

networks or rents them to other operators; these networks communicate with 

each other at the so-called neutral points. Lastly, these networks link our homes 

with servers (powerful computers connected 24/7) that store the information we 

require. 

Our smartphones are connected by smartphone antennas, including especially 

installed antennas for places with low signal, such as subway stations; 3G, 4G 

and recently 5G networks allow us to receive data. These antennas have 

medium power and limited coverage, so to ensure coverage anywhere, there 

are special phones with connection to satellites. Initiatives are currently being 

developed to facilitate direct access to the internet through low-level satellites, 

such as the controversial Starlink project.  
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PILL 3 – HOW DOES THE INTERNET WORK? 
 

You already know how to navigate the Web, check your e-mail, and surely 

some other Internet applications, but have you ever tried to find out how this 

communication network between such diverse electronic devices works? We 

suggest you to look for the correct relationships between the elements in the 

next two columns. The left column shows the main elements related to the 

Internet, and the right column shows their definitions. Link them correctly. 

HTTP 

 

TCP/IP 

 

IRC 

 

FTP 

 

HTML 

 

URL 

 

 

Cache 

 

 

Browser 

 

Wi-Fi 

 

Search 
Engine 

 

SMTP 

 

DNS 

 

 

 

 

 

 

 

 

Datagram 

Hypertext transference protocol. 

 

Transmission and communication protocols. 

 

Real-time text communication protocol. 

 

File-transfer protocol. 

 

Hypertext markup language. 

 

Line of characters that identifies each resource 

on the internet. 

 

Memory held in the computer that stores 

consulted data for quick recovery. 

 

Software that allows accessing the web. 

 

Wireless Fidelity. 

 

Software that indexes archives stored in 

servers. 

 

 

Protocol for mail transfer. 

 

Internet domain naming system. 

 

Data package equivalent to the smallest unit of 

information transmittable online. 
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You surely already know some concepts of the left column, so it will be easy 

to connect them to the right one. Look for those unfamiliar concepts online. 

This list is by no means complete with all the protocols and elements that 

make the Internet a working reality. Finding information about other Internet 

protocols, services, and regulators will allow you to understand it even better. 

If you want, you will probably find interesting to review the history of the 

Internet, from its origins with the first communications between computers in 

the 60s, through the first networks developed in the 70s and 80s, to its 

effective birth in the 90s. 

 

FINAL REMARKS 

The Internet is a set of interconnected networks that use a set of protocols to 

communicate with each other globally. Its origins can be traced to 1969, with 

the creation of ARPANET, the first network that communicated several US 

universities. The best known part of the Internet is the World Wide Web 

(WWW), which uses the hypertext protocol (HTML) for remote information 

queries. It does not have a centralized government or rules, but two 

international non-profit entities (ICANN and IETF) regulate and organize IP 

addresses and domains (DNS), and standardize its operating protocols. 

Any connected devices send information in encrypted information packages, 

redirected by routers; this coded information is interpreted by browsers, which 

ultimately show it to us in a clear and readable format. Protocols are the steps 

and instructions followed to encode, decode, forward, and direct the information 

packages. 

The Internet has completely transformed communication and its industries, and 

will continue to do so. 
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PILL 4 – WHAT IS INSIDE YOUR COMPUTER? 
 

Knowing the parts that make up your computer will help you know how it works 

and to adapt it to your needs. If you know computer components and their 

details, it will be easy to answer: are the following statements True or False? 

1. The motherboard is the main circuit board of the computer through which its 

various parts and components are connected. T / F 

 

2. The CPU is the central data processing unit that makes calculations and 

processes through a microprocessor. T / F 

 

3. The power supply provides the necessary power to operate the internal 

elements of the computer. T / F 

 

4. RAM is the temporary information storage used by the microprocessor. T / F 

 

5. The hard drive (HD) is the permanent storage unit for information not being 

used by the CPU, like your software and personal files. T / F 

 

6. Current HD capacity is measured in Gigabytes (GB) or Terabytes (TB). T / F 

 

7. An optical reader reads (and some write) data from CDs or DVDs. T / F 

 

8. Ethernet or Wi-Fi cards are what connect the computer to the Internet. T / F 

 

9. Computers typically have USB, network, video (VGA), and sound ports. T / F 

 

10. Peripherals can be of input (allowing data to enter) or output (to display, 

hear, or extract with information from the computer). The screen, keyboard, 

mouse, printers, speakers, or webcams are all considered peripherals, even 

if they are integrated in the PC, as in laptops. T / F 

H
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Before answering, look for information about the elements of the computer 

and the functions they have. 

Don’t assume that there are necessarily both true and false statements. 

Although computers tend to be increasingly integrated, as in the case of 

laptops, they still have the same inside architecture as more traditional ones. 
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FINAL REMARKS 

The physical parts of a computer, or hardware, are what determine its 

processing speed or storage capacity. Software is the set of programs that 

order its operation and provide it the uses to satisfy our needs. The software 

instructs the hardware to execute the actions that make the computer work. 

Computer equipment works on the basis of the bit, which is a binary system in 

which only 0 and 1 are allowed, equivalent to true or false, on and off. Via 

sequences of bits, grouped in bytes, any value can be encoded. Most 

computers operate on the basis of 8-bit bytes. 

The precursor to all computers was the Colossus, built through the work of 

British mathematician Alan Turing during World War II to help decode the 

German messages encrypted by the Enigma machine. There are several 

movies about this historical episode that can be very interesting to you, if you 

haven’t seen them already. 

 

  



 

93 

 

PILL 5 – “THE INTERNET OF THINGS” 
 

This concept refers to the connection of everyday objects with the internet. It is 

one of the ICT development fields that has aroused the most expectations in 

recent years, although its use is not without controversy due to the loss of 

privacy that its massive implementation can cause. Could you give some 

examples of concrete applications of this concept that you can find? 

EXAMPLES OF “THE INTERNET OF THINGS” 

 

 

 

 

 

FINAL REMARKS 

 “The internet of things” is a concept that involves the connection of devices, 

services, and systems through a wide range of protocols, addresses, and 

applications. Many articles and studies that estimate the accelerated growth of 

device connections to the internet in the near future, but we can already see 

examples of this concept in daily life. Important innovations and changes in 

daily life are coming from the application of connectivity in fields such as 

consumption, the production of goods and industry in general, infrastructure 

management, transport, agriculture, education, medicine and health, etc. 

H
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You may need to clarify what this concept refers to; you will easily find more 

information online. 

This is a field in full development, and includes new technologies, for 

example, in RFID tags when you buy a piece of clothing. It is interesting to 

find out more about its operation or also about the so-called QR codes. 

You can find various examples of devices that connect to the internet in your 

home; these are examples of home automation. 
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The obvious improvements that massive connectivity offer to improve 

management and coordination have a controversial reversal in the possibility 

that a hyper-connected environment dramatically diminishes individual privacy. 

Access to information, massive knowledge, and control of data and habits could 

lead to social control and manipulation; fortunately, there is legislation 

preventing or limiting this. 
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AREA 3: DEVELOPMENT OF TECHNOLOGICAL COMPETENCES (base to 

critical thinking) 

 

D.U.2 – SERVICES AND AREAS OF APPLICATION OF ICTs: online contents 

and information; social networks and their omnipresence; applications of ICTs in 

commerce, production, government, health, education, and other areas. 
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PILL 1 – HOW DO YOU ACT IN SOCIAL NETWORKS? 
 

You probably have accounts or profiles in various social media, and if so, you 

probably publish things about yourself, like photos, videos, texts; you accept 

new friends or contacts, and forward them news and various materials. Have 

you ever reflected on the criteria you use when performing these actions? Make 

a list with the criteria or actions you take before: posting information about 

yourself; forwarding something to your contacts; and accepting a new contact or 

friend request. 

MY CRITERIA AND ACTIONS BEFORE: 

PUBLISHING ABOUT 

MYSELF 

FORWARDING 

SOMETHING 

ACCEPTING A FRIEND 

REQUEST 
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Think about the questions you ask yourself to decide to publish information 

about yourself. Do you value just impact or aesthetics? Do you reflect 

before doing it or do you act on impulse? Are you aware of the future 

consequences it may have on your public image? Are there people you 

don’t want to see or read what you publish? Are you worried that it could 

reveal information about you that you would not want to make public? 

Do you accept friend requests from anyone? Do you check which contacts 

you have in common? Do you check if it is a fake profile? When in doubt, 

do you accept or reject? 

When you forward something you like or have been surprised by, do you 

think before if it might be offensive to someone? Do you check if the 

information is true, or its source? Do you forward something directly if the 

headline is shocking or if it specifically asks you to forward it? 
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FINAL REMARKS 

By using social networks, you build your digital image through your publications 

and interactions. Even if you think that a single post is irrelevant or you can 

delete it, you can never be completely sure of either. Even if you delete a photo 

or text that you already published, someone may have copied or re-shared it. A 

picture that today may seem funny, could tomorrow be a reason for a company 

to not hire you if they check your social networks. Photos, videos, and texts can 

convey more information than meets the eye, and exposing your location or 

activities publicly at all times may expose you to unwanted risks. If you are in 

doubt, just don’t publish it. 

Accepting contacts or friend requests without previously checking has its risks. 

It can bring you closer to fake profiles or people with dubious interests. Check 

any profile before accepting, verify friends in common and avoid toxic profiles. 

Before forwarding something, ask yourself whether it may be offensive or 

whether it is reliable or fake information (fake news); these usually have 

shocking headlines or ask us to forward them. Before doing so, check their 

source or if it appears in public information media. If you doubt its veracity, just 

don’t publish or share it. 
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PILL 2 – ADVANTAGES AND DISADVANTAGES OF SOCIAL 
NETWORKS 

 

Like everything, social networks have both advantages and disadvantages. As 

a user of social networks, you can at least think about some of them. Make your 

own assessment of the use of social networks and make your own list of their 

advantages and disadvantages:  

ADVANTAGES DISADVANTAGES 
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List your premises thinking not only about the personal sphere, but also 

others like work, educational, commercial, social, political, etc. 

The positives and negatives of social networks do not just have to do with 

good or bad practices, but also with the objectives and ways of obtaining 

economic performance from the companies that own the software we use, 

especially when it is free. If something is free to use, the benefit has to come 

from somewhere, probably from your data, preferences, search history, etc. 

If you can’t think of at least half a dozen of each, looking for information 

online; there are many websites that reflect on and point out these 

advantages and disadvantages. 

 

FINAL REMARKS 

Social networks allow us to communicate almost instantly with anyone 

regardless of where they are. You can find people whose track you had lost, 

meet new people with similar hobbies or concerns, follow people you consider 
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interesting… They can make it easier for you to meet, learn, debate, work, 

participate… They allow companies to interact directly with real or potential 

customers, or spread advertising in an affordable and targeted way. 

But on the other hand, they also make us lose a part of our privacy. Sometimes 

they absorb their users for hours and make it difficult to interact with those 

closest to them. They are capable of creating addictions and negative 

behaviors. They can both inform or misinform and spread hoaxes. They can 

even alter your perception, confusing contacts and followers with friends, real 

life with online interactions, social mobilization with a simple click, or the term 

“share” with “spread”… 
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PILL 3 – ELECTRONIC COMMERCE AND MEANS OF PAYMENT
 

Electronic commerce (e-commerce) has undergone enormous development 

and will continue to do so, often at the expense of traditional commerce. Its 

transactions are carried out through electronic payment mechanisms, most 

consumers resorting to payment by credit or debit cards, online payment 

procedures (like PayPal), or bank transfers; on many occasions the purchase -

not just in electronic commerce- is linked to credit.  When resorting to credit, it is 

very important to check its conditions and clauses. One of the most significant 

elements is APR. Do you know what it is? Do you know its implications? Find 

out what APR do online fast loan portals apply. 

What does APR mean and how does it work? 

 

 

 

 

What APR do online fast loan portals apply? 
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Look for information online about APR is and how it differs from IRR. You 

don’t have to look in detail for the formulas applied to calculate it, just 

understand the basic concept. 

There are many online portals that provide fast loans; there are even 

comparators to assess their various conditions (amount, terms, 

requirements…). Use a comparator to check the APR each portal applies. 

To better understand what APR implies, you can calculate what you would 

end up paying in interest by varying the repayment terms. Also see what 

happens when they offer you fixed repayment fees. 
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FINAL REMARKS 

The e-commerce that we know best is the one between companies and 

consumers, but there is also just between companies, or between consumers. 

You probably have resorted to it on some occasion, or often. Some companies 

offer their products through their own means, and there are also platforms that 

offer a wide variety of products made by others. It has clear advantages due to 

its ubiquity, lower price, comfort, and direct relationship between the parties, but 

it also contributes to generating tensions with traditional commerce, which in 

many cases seeks to adapt. 

Electronic commerce has a significant future development potential. This will 

have important consequences for people not only as consumers, but also as a 

space for growing work dedication.  
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PILL 4 – COLLABORATIVE ECONOMY?
 

The concept of collaborative economy carries with it an important controversy. 

Discover how it works and the controversy itself. Give some examples of 

platforms or applications that use this formula. What are the platforms that have 

the most controversy behind them, and why?  

What is collaborative economy? 

 

 

 

Examples of collaborative economy platforms: 

 

 

 

Which are the most controversial platforms among those? 
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You can find many websites that explain this concept. In almost all of them 

you will also find the main reasons for its controversy, and the main 

examples of platforms that are the subject of this controversy. 

Along with those better-known applications, there are others that also try to 

meet the objective of this type of economic relationship. 

The courts of different countries are resolving disputes raised against some 

large companies that operate like this, reasoning that there is a labor 

relationship between the company and the people who provide the service. 

Look for some examples. 
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FINAL REMARKS 

Collaborative economy emerged in the open source environment, as a way to 

share and exchange products and services peer to peer (P2P). It can cover any 

field and helps reduce costs and increase efficiency in the use of resources. 

Finding accommodations or sharing a vehicle are two of the most common 

examples; other examples are time banks, exchanges without currency and a 

set value, or even the offer of free items that the user no longer needs. 

However, some initiatives have achieved enormous development selling the 

service offered by individuals: platforms like Uber or Glovo have a model in 

which they use so-called false freelancers, entrepreneurs who aren’t, who 

actually work for these companies, which is being recognized by courts of 

justice. 
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PILL 5 – OPEN GOVERNMENT AND POLITICS 2.0
 

ICTs have had a great impact in many areas of our lives and societies, also in 

government and politics, although still in a limited way. What do you think the 

concepts of open government and politics 2.0 mean? Is it about governments, 

politicians, and citizens using social networks? What are its principles? Try to 

answer these questions and understand its principles. 

Principles of open government: 

 

 

 

 

H
E

L
P

 

You will find quite a few websites that deal with these topics. Figure out the 

three basic principles that inspire these concepts; they have a lot to do with 

what inspired open source and collaborative culture. 

The use of social networks by governments, individuals, and the general 

public has more to do with communication. 

Although there are some cases, they are not generalized, and the 

development of transparent, collaborative, and participatory governments 

has trouble becoming a reality. Reflect on its causes. 

 

FINAL REMARKS 

The concepts of open government and politics 2.0 not only propose to take 

advantage of the possibilities of the new ICTs for the purposes they had until 

now, but also to reach a series of objectives that would develop and deepen 

democracy through principles like transparency, collaboration, and participation. 

These objectives include accountability, openness of public data, promotion of 

citizen participation, collaboration in the design and implementation of public 

policies, institutional recognition of citizen initiative, reinforcement of democratic 

legitimacy, etc. However, there are still significant barriers to the development of 

these concepts: on the one hand, there is a lack of citizen participation, and on 

the other, a lack of interest or willingness by the public powers. 
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PILL 6 – NEW TECHNOLOGIES WITH FUTURE

 

It is not easy to foresee the future. Many people involved in scientific and 

technological research and development work to develop new materials and 

technologies for the future. The amount of information in this regard that we can 

find online is surprising, so look for at least a dozen new technologies that we 

will see become a reality in upcoming years. Some seem like science fiction, 

but if we have learned something in recent decades, it is that things change 

very quickly. 

NEW TECHNOLOGIES THAT CAN BECOME A REALITY IN A FEW YEARS 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

 

H
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Find articles online about the future and new technologies. You will find a lot 

of information about it, and most of it very interesting. 

Try to include technologies in various fields, don’t focus in just one. Think of 

applications in communication, energy, teaching, health, transport, food, etc. 

Some of these technologies may take a while to develop, because it requires 

higher levels of research, but in any case reflect on the new job opportunities 

that may open up in the future and that could guide your training. 
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FINAL REMARKS 

It is curious to look back and see how we saw the future a few years ago. You 

surely have seen a movie from the last century that imagined what our present 

would look like. We imagined things that have not come true, but others that 

weren’t imagined are now our day to day. Researchers in the fields of science 

and engineering work on new developments and can foresee what their next 

goals are and in what timeframes we can reasonably expect to see results.  
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AREA 3: DEVELOPMENT OF TECHNOLOGICAL COMPETENCES (base to 

critical thinking) 

  

D.U.3 – OFFICE AUTOMATION: reflect on the use we make of computers as 

consumers; know and learn to use the main operating systems, word 

processors, spreadsheets, and databases. 
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PILL 1 – OPERATING SYSTEMS 
 

They are considering changing the operating system they use at your job for 

one from the Linux family. After work, a colleague asks you what you think 

about it and in general about operating systems. You tell them that you need to 

think about it, that you will give him an answer the next day. What would you tell 

him the next day? Try to answer the questions: What is an operating system? 

What parts does it have? What are its uses? What are the main operating 

systems? With these answers you will be better suited to discuss the issue with 

your coworker. 

What is an operating system? 

  

 

 

What parts does it have? 

 

 

 

What are its uses? 

 

 

 

What are the mainstream operating systems? 
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You probably already know a lot about operating systems, but look for 

information about them online to answer more accurately. 

You don’t have to become an expert on this question, but any user should 

know the answers to the questions posed. You will find many sites with 

information, some considerably deep, some more general. 

Finds specific information about GNU/Linux, which is the base for many open 

source operating systems. 

 

FINAL REMARKS 

The operating system (OS) is the main software not only for personal 

computers but also for other electronic devices that use processors, from 

smartphones to smart TVs. It manages the essential tasks that the device can 

perform by controlling its hardware. The best known and most widespread OSs, 

Microsoft Windows and Apple’s MacOS, are both subject to property rights, so 

you have to pay to use them and their code is not open. This made the owners 

of those companies some of the richest people on the planet. The movement for 

free software was born with GNU/Linux, open source operating systems without 

reserved rights, so they are free of charge and allow competent users to modify, 

adapt, improve, and share these improvements. 

Users generally only know OS’s user interface, which is how they allow us to 

interact with the hardware, manage files and user accounts, etc. They are very 

complex to develop and require teams of many programmers to develop and 

update them. 

Most of the time, users cannot choose the OS, it comes pre-installed on the 

device when purchased, including the cost of its license in the price paid. 

Although there are periodical updates that we should install, they have a limited 

life cycle conditioned by the development of new software applications and 

hardware developments that make systems obsolete. 
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PILL 2 – THE WORD PROCESSOR 
 

There is a series of tests on the candidates that want to get a job in certain a 

company. One of the tests is to make the following letter with a word processor: 

 

Open a new file in a word processor and reproduce the sample letter as 

faithfully as possible, including font and general appearance; save the file. 
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You can use any word processor; if you don’t have one installed in your 

computer but you have a Gmail account, you can use Google’s online word 

processor. 

These programs have their own help systems to make it easy for you to 

figure out how to do what you need. You can also look for general help online 

or in video tutorials. 

In this exercise, it is important that you are as faithful as possible to the 

example, to show that you know and have mastered the tools of word 

processors. Be familiar with the most basic ones that allow you to change 

typefaces and sizes, insert tables, use tabs, align paragraphs, etc. 

 

FINAL REMARKS 

Word processors allow us to create or open existing text files, modify its 

contents and change their format, font, colors, add shapes like lines and boxes, 

correct spelling mistakes, and insert tables, images, graphics, links, etc. With 

them we can create and shape documents of any type, even posters. 

These software have a fairly standardized operation, so it is not difficult to learn 

to use different ones in a basic way. However, in order to achieve truly 

outstanding effects you’ll have to delve deeper into their working and the tools it 

includes. There are many resources online that allow you to learn more about 

how word processors work. 

There are both free and licensed word processors, even online ones, which 

allow you to save documents in the cloud. Licensed programs become obsolete 

within a few years, not because we exhaust their features (we barely use 20% 

of the tools they include) or because the new versions include significant new 

advances, but due to corporate strategies that force us to buy new software. 
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PILL 3 – SPREADSHEETS 
 

As in the previous pill, there are a series of tests candidates must pass to start 

working in a given company. In this one, make the following spreadsheet: 

 

Open a new file in a program to create spreadsheets and reproduce the 

example with the highest possible fidelity to format, font, and general 

appearance. Make sure the cells with monetary amounts have the currency (€) 

format. Combine cells as necessary. The cells showing the totals should be the 

addition of the column, and the “budget result” is the total income minus total 

expenses. Save the file you have generated. 

H
E

L
P

 

You can use a program installed on your computer or any other, as long as it 

can create spreadsheets. If you don’t have one installed and you have a 

Gmail account, you can use Google’s online spreadsheet. 

These programs also have their own help systems to make it easy for you to 

figure out how to do what you need. You can also look for general help online 

or in video tutorials. 

In this exercise, it is important that you are as faithful as possible to the 
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example, to show that you know and have mastered the tools of 

spreadsheets. Be familiar with the most basic ones that allow you to change 

font, text sizes, align text, combine cells, change their format (date, currency, 

etc.), and of course do mathematical operations. 

 

FINAL REMARKS 

A spreadsheet is a document created to handle numerical data, although it can 

also contain text. It is comprised of tables that are in turn made of cells, their 

basic unit of information, organized in rows (numbered) and columns (named by 

letters), identifying each cell by the combination of letter and number, and it 

where data is entered or calculations are made using formulas. Cells can have 

a specific format depending on the type of information they contain (text, 

numbers, dates, currency, etc.). 

In cells for calculations, enter the appropriate formula and the range of cells to 

which that formula should apply. You can use the basic arithmetic signs (+ - * /) 

to carry out operations between cells; pay close attention to the syntax of the 

formula used so the results are correct. Once the formula is created, if you vary 

the data of a cell appearing on a formula, the result of said formula will change 

accordingly. 

Spreadsheets are powerful tools to handle large amounts of numerical data, 

and operate with them. As with word processors, there are both licensed and 

free software, even online. They also have a fairly standardized operation and it 

is not difficult to learn to use them for basic and medium operations, but in order 

to achieve higher yields and do the more complex operations that it allows, you 

will need to delve into its operation, tools, and formulation. There are many 

online resources that will allow you to learn more about how it works. 
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PILL 4 – DATABASES 
 

Let’s do an imagination exercise: you need to manage the many monthly 

invoices at your job. You know how to use spreadsheets, but you wonder if it 

would not be better to use a database. What do you think would be the best 

computer solution to manage this data? Find out what databases are, their 

usefulness, and characteristics to assess correctly. 

H
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Look for information about databases and their characteristics online. Both 

are based on tables, but their features and utilities are different. 

Find out which are the most common Database Management Systems 

(DBMS) today, it is important to at least know what they are. 

Managing the features and tools of databases is somewhat more complex 

than those of spreadsheets. However, if you need or want to learn more 

about them, there is a lot of material online, and DBMS have their own help 

systems. 

 

FINAL REMARKS 

Databases are containers for large amounts of information (data). They are 

comprised of tables that are in turn organized into records (in the form of rows) 

and fields (organized into columns). Each field has a specific format depending 

on the type of data it stores: numeric, alphanumeric, dates, boolean (two states: 

yes or no), memos (of unlimited length), and self-incremental. 

Database management programs are independent of the stored data, which 

allows them great adaptability to technological changes. Its functions include 

performing complex queries using SQL language, managing data redundancy, 

safeguarding the general integrity of data, allowing multiple users to 

simultaneously access stored data, managing the security of access to data etc. 

DBMS are adapting to multimedia data management, object orientation, and the 

internet. 
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PILL 5 – DIGITAL IMAGES 
 

Your co-worker has been asked to make a poster using an image he has 

downloaded. The copyright-free image is very small, and when trying to enlarge 

it, it gets “pixelated”, meaning that it becomes blurred and blocky. Could you 

explain your partner why this happens? 

H
E
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“Pixelation” is an effect that occurs due to the conflict between the resolution 

of a bitmap image and its size. You can search online why this phenomenon 

occurs, and what are the best resolutions for each use of the image (digital 

printing, web viewing, large format advertising, etc.). 

It may also be interesting for you to understand the differences between 

bitmap and vector images. 

Image file formats are related to the quality of bitmaps. You can find 

information about their various types, characteristics, and advantages online. 

 

FINAL REMARKS 

Digital images are encoded in files from a matrix of numbers, and can be of two 

types: bitmap or vector graphics. The former are made up of a mosaic of very 

small colored dots (actually squares) called pixels; the latter are comprised of 

points and vectors that software interpret as mathematical formulas, so they can 

be scaled (enlarged or reduced) without losing resolution or quality (this is how 

blueprints or logos are displayed). 

Pixels are tiny squares that store color information from the three basic RGB 

colors (red, green, blue) and support millions of combinations. The number of 

pixels per inch of image (dpi) determines its resolution and quality. A resolution 

of between 72 and 130 dpi is enough to display images on the screen, while 

images from 300 dpi to several thousand are used for printing. 

Images can be modified by specific programs, which can enhance or edit them. 

The result can contain millions of bits, so it is necessary to compress them 

using various formats such as GIF, JPEG, PNG, TIFF, SVG, etc. 
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AREA 3: DEVELOPMENT OF TECHNOLOGICAL COMPETENCES (base of 

critical thinking) 

 

D.U.4 – TECHNOLOGY AND LABOR: new technologies in the workplace and 

production; environmental and social problems and impacts. 
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PILL 1 – PROGRAMMABLE LOGICAL CONTROLLERS 
 

You start working in a factory in the food sector. The production lines work 

almost autonomously, with only a few workers supervise them. Do you know 

which devices control these production lines? And what their characteristics 

are? 

H
E

L
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This is a type of computer known as programmable logic controller (PLC) or 

programmable automaton; they are widely used in industry to automate 

processes. Look for information about them online to know them better. 

Can you tell why these devices are used instead of the conventional 

computers that you have seen in previous pills? Look for their advantages 

and disadvantages for their application in production industries. 

These devices are essential in many sectors; find out examples of where. 

 

FINAL REMARKS 

PLCs are computers widely used in industry to automate electromechanical, 

electropneumatic, and electrohydraulic processes to control machines; 

production chains are regulated by them. They are designed to receive multiple 

input signals coming from sensors and probes of all kinds, and also provide 

many output signals to activate or stop mechanisms, valves, motors, etc. They 

are more resistant than computers, which makes them more suitable for 

working in difficult environments like those in an industrial factory, and they are 

also simpler in composition and operation, having less possibilities of error. 

They are programmed using specific languages, and its programs are 

permanently stored to execute instructions in real time according to the 

information they receive from input signals. They consist of a CPU (with 

processor and memory storing the program) and input and output interfaces. 

In industrial factories, PLCs that control the machines and production lines are 

in turn coordinated and supervised by systems called SCADA (Supervisor of 

Control and Data Acquisition). These are specific programs installed on central 

computers, from which the entire production process of a factory is supervised 

and controlled. 
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PILL 2 – 3D PRINTING 
 

Your company focuses on the production of components for the automotive 

industry. It has recently acquired quite a few 3D printers to use in their 

production processes. Do you know what these are and what they are for? Why 

do you think they have acquired them? What advantages can you find in this 

new way of producing components? 

H
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You probably know what a 3D printer is; there are different types and work 

with different materials, not just plastic. Look for information on them online. 

With a 3D printer you can make pieces anywhere and at any time and even 

adapt designs to specific needs. Are these characteristics can be an 

advantage for the company? Also, look for information on the impact of 3D 

printing on industrial production. 

It is interesting to see concrete examples of how industries incorporate this 

technology into their production processes. You can read about some in the 

following article: 3D Printing and Mass Production: Where Are We? 

(https://www.3dnatives.com/es/impresion-3d-produccion-en-masa-

181120202/)  

 

FINAL REMARKS 

3D printing has gone from being almost like a toy to being incorporated to 

industrial production processes. Broadly speaking, it works in a similar way to 

2D printing, designing what we want to print via software -in this case a three-

dimensional object- and the computer sends it to the printer, which will create 

the designed object by accumulating layers of material. This material varies 

from plastic, to metal, resin, cement, organics, etc., in powder or liquid form. 

3D printing allows you customize products, make different objects without 

changing machinery, increase production (they can work non-stop), and do not 

require the wait and cost of importing materials or pieces. Companies are not 

only using these printers to design prototypes, but are also incorporating them 

into their production processes. 

Nonetheless, there is a complex debate about the environmental impact of this 

type of production, because many factors influence the change of a production 

https://www.3dnatives.com/es/impresion-3d-produccion-en-masa-181120202/
https://www.3dnatives.com/es/impresion-3d-produccion-en-masa-181120202/
https://www.3dnatives.com/es/impresion-3d-produccion-en-masa-181120202/
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model that has reached very distant countries and now could return to the very 

places of consumption thanks to this technology. 

PILL 3 – ARTIFICIAL INTELLIGENCE 
 

Artificial intelligence (AI) may seem like science fiction to us, yet some of its 

practical applications are common today. Do you know some examples of it? 

H
E

L
P

 

You can find examples of AI online; some will surely be familiar to you 

because they are used in smartphones, APPs, or other home devices. 

There are already ample applications of AI today, but you can also find 

information online about future applications in health, finance, education, 

commerce, agriculture, transport, etc. 

The growth and new applications of AI has even led to the concern of the 

European Parliament, who has started to regulate it. You can find the 

proposal and comments about this here: 

Las 6 leyes de la robótica de la Unión Europea. 

Parlamento Europeo: Normas de derecho civil sobre robótica. 

 

FINAL REMARKS 

Artificial intelligence is a branch of computing that intends to artificially emulate 

human thinking and its ability to perceive, reason, learn, and solve problems. AI 

is usually divided into 4 groups: systems that think like humans (like artificial 

neural networks), those that act like humans (robots), those that think rationally 

(like expert systems), and systems that act rationally (like smart agents). 

Alan Turing, the British mathematician who built the Enigma machine (“the first 

computer”, used to decipher German military codes during World War II), 

established a test named after him to find out whether or not a machine can be 

considered intelligent. The test poses that a machine can be considered 

intelligent if, when interrogated anonymously by a human, the person cannot 

know if he/she is talking to a machine or to a person. This test was passed for 

the first time by a machine in 2014. 

Nowadays there are intelligent systems that play chess better than any human, 

others capable of recognizing faces, driving vehicles on public roads, learning 

with requests and conversations that we direct to virtual assistants… and soon 

https://blogthinkbig.com/las-6-leyes-de-la-robotica-de-la-union-europea#:~:text=%20Las%206%20leyes%20de%20la%20rob%C3%B3tica%20de,emocionales%20con%20los%20robots%0A%C2%BFHab%C3%A9is%20visto%20%E2%80%9CEl...%20More%20
https://www.europarl.europa.eu/doceo/document/TA-8-2017-0051_ES.html
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there will be intelligent systems to control crops, guide traffic in cities, carry out 

medical diagnoses, adapt production and consumption, help detect tax fraud, or 

personalize teaching. 

PILL 4 – AUGMENTED REALITY AND VIRTUAL REALITY 
 

You may know a game or have seen an application that uses virtual reality, 

augmented reality or even mixed reality. Do you know the differences between 

these concepts? And their practical applications in the production environment? 

H
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These concepts move between two extremes, reality and the virtual world. 

There are many different applications and the hardware using various 

degrees of one or the other. Find more explicit definitions and examples of 

these technologies online. 

Smartphones, tablets, various types of glasses (open, closed, with camera), 

even helmets and suits, are the hardware they use. There are already many 

practical applications for it, some are fun and others not so much. 

Augmented reality allows us to interact with reality in greater depth than what 

our senses allow, provided by virtual support information. 

 

FINAL REMARKS 

Although today most of the applications of these technologies are aimed 

towards games, some sectors have found other uses. Augmented reality 

combines physical and virtual elements in an interactive environment in real 

time; the images displayed adapts to the real environment you see, plus the 

information that appears on the device. 

In virtual reality, you interact not with reality but with an environment created 

by the software, through an interface that identifies our input (movement or 

voice) that the system interprets to modify said virtual environment. This is 

greatly used in simulators for training and learning processes. 

Mixed reality is defined as the interaction between reality and virtual elements, 

so it can be considered a kind of augmented reality. It involves a fusion of two 

worlds, facilitating learning tasks, remote work, design, architecture and 

engineering, tourism, training, etc.  
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PILL 5 – “KNOWMAD” 
 

Some argue that the concept of “knowmad” identifies the workers of the future. 

Do you know what it means? Can you point out weaknesses in this idea? 

H
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“Know” and “nomad” are the two words that compose it. A knowledge nomad 

involves both personal characteristics (creativity, innovation, imagination, 

knowing) and the ability to adapt to changing work environments. 

New concepts related to ICTs appear frequently; some persist and others 

don’t and are displaced by new ones. In this case, knowmad refers to a 

qualified type of worker. Which way will be left for less qualified workers? 

This concept incorporates a departure from the traditional job. Considering 

that job stability is one of the main rights of workers, to what extent could it 

damage job stability? 

 

FINAL REMARKS 

Acquiring training to get a job or to improve our job is an increasingly essential 

issue. Until a few decades ago, the need for large amounts of mostly unskilled 

laborers in production industries allowed high employment rates, but nowadays, 

the modernization of production environment has increased the need for 

qualified workers, while people who neglect or leave their training risk ending up 

competing for the decreasing number of low-income jobs. 

The need for a highly competitive production environment puts pressure on 

labor rights. New labor regulations and the relocation of production to countries 

with cheaper labor have contributed to high unemployment rates in many 

countries. New technologies, while destroying many traditional jobs, can allow 

the development of new types of jobs almost unimaginable today, but in an 

environment with a loss of rights, those new opportunities may not be so many. 
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AREA 3: DEVELOPMENT OF TECHNOLOGICAL COMPETENCES (base to 

critical thinking) 

 

D.U.5 – VIRTUAL LEARNING: knowing where to place e-learning; how to 

assimilate the concept, and knowing its characteristics and factors. 
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PILL 1 – E-LEARNING OR ONLINE TRAINING 
 

If you have come this far, you probably already have a general idea of what 

online training (e-learning) is. Imagine that you have to explain it to a friend who 

doesn’t. Try to do it in just a few lines: 

 

 

 

 

 

H
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This course is just one example of e-learning or online training. To better 

grasp the concept and find out more about its background (it came from 

distance learning), look for information online. 

Beyond the concept itself, find out more about the basic types of e-learning: 

100% virtual (pure e-learning), mixed (blended-learning), or support. 

 

FINAL REMARKS 

The intensive use of ICTs and the role of the learner in their own intellectual 

growth clearly differentiates e-learning from on-site learning, but also from 

traditional distance learning. The large amount of learning content and free 

access online courses are a means of democratizing teaching, which was 

previously limited to formal, on-site education, or personal teachers. However, 

these different training paths are not conflicting with each other: e-learning 

strongly contributes to complementing and enhancing traditional ways of 

learning, hence the emergence of mixed learning, where traditional learning is 

complemented with online learning as support. 

E-learning does not mean the disappearance of direct relationships between 

teachers and students or between students themselves; on the contrary, by 

developing synchronous (chat, group calls, video-calls, electronic whiteboard) 

or asynchronous communication tools (e-mail, forums, mailing lists), it protects 

and diversifies the communication channels of those involved in the process.  
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PILL 2 – CHARACTERISTICS OF E-LEARNING 
 

So far you have met some characteristics of e-learning in this course. Make a 

list of the most significant characteristics you consider: 

CHARACTERISTICS OF E-LEARNING 

1. 

2. 

3. 

4. 

5. 

6. 

 

H
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Of the many characteristics of e-learning, you can recognize and express 

some from your own experience, and find others by searching online. 

In on-site learning, ICTs are also used as a learning tool. There are other 

features like this that are shared, and not exclusive to e-learning. 

When reflecting on its characteristics, also reflect on the advantages and 

disadvantages of e-learning. 

 

FINAL REMARKS 

E-learning implies a change in the traditional roles of teacher and student: the 

teacher is no longer the main character who determines the contents, 

procedures, and guidelines of learning, but rather passes the central role to the 

students, who become the guides of their own learning process. The learning 

material is expanded to exceed the proposed conceptual framework, because 

the set of knowledge and information available online is accessible at any time. 

Interactions between people involved in the educational process can become 

deeper, longer, and include interesting digressions. Training opportunities are 

expanded and made easier for people who otherwise experience difficulties in 

accessing formal or on-site training. Training becomes accessible from 

anywhere, anytime, as long as you have a device with internet access, so the 

time invested to reflect, review, deepen knowledge etc. is increased. 



 

125 

 

PILL 3 – LOOKING FOR FREE ONLINE COURSES 
 

Now that you know a little more about online training, look for some examples of 

free online courses. Look for language courses, some on issues we have seen 

in the previous unit (PLC, I3D, IA, RA-RV), and some on the applications that 

you saw in the Unit of office automation. Write down two of each type. 

LINKS TO THE COURSES YOU HAVE FOUND 

1. 

2. 

3. 

4. 

5. 

6. 

 

H
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You can make a first approach through usual search engines. 

Also search in the most popular pages that offer free courses: Coursera, 

Edx, UniMOOC, Activate, MiriadaX, etc. 

Use your critical vision to make your selection, don’t choose the first thing 

you find, but consider those most appropriate to your current level of 

knowledge and your prospects for learning success. 

 

FINAL REMARKS 

You can find thousands of examples of online education. Some courses are 

free and others are paid; latter ones are usually linked to obtaining certifications 

on the subjects studied in the course, although it may also have to do with the 

business interests of the site hosting them. 

Learning is no longer limited to an early stage of our lives, it is now part of the 

need to adapt to the technological changes we are increasingly experiencing. 

Education throughout our lives can be facilitated by e-learning and the 

possibilities it offers to adapt your schedule or location. 

But don’t forget that e-learning often requires self-motivation and perseverance, 

since its main disadvantage is its high level of leaving and cease. Before 

signing up for a new adventure of knowledge, first reflect on your commitment 

to your own training and look for ways to promote it. 




