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Abstract 
In this paper will be present a snapshot of the situation of teaching and learning Mathematics in 
Portugal, as well as some statistics which pose the reality of this subject in the school rooms and 
homes of this country. Further will be present some applications of the Information and Commu-
nication Technologies (ICT) to improve the teaching and learning activities of Mathematics, in 
the school room and at home. Some platforms which support the e-learning will be present too, as 
motivation to apply these technologies in a larger scale in the education in Portugal or in other 
countries.  

Keywords: e-learning; applied information and communications technologies in the school room; 
Mathematics; effective teaching and learning 

Teaching and Learning Mathematics in Portugal:  
A Case of Unsuccess  

Mathematics  
Mathematics is an ancient science, which is part of the educational programmes. It has been a 
compulsory subject since centuries ago and it has also played a role on social selection. 

Mathematics’ teaching has been, systematically, a target of great concern and debate. However, 
this happens for the worst reasons, such as the failure registered in the subject and highlighted by 
the position Portuguese students achieved in international studies. 

The problem with Mathematics’ unsuccess is not easy to solve and cannot be analysed in a simple 
way. The truth is, the conception that Mathematics is an extremely difficult subject endures, as 
well as the idea that only intelligent people are able to understand it. When this kind of thought 
prevails, a true social phobia to Mathematics begins. “Our schools and our students are still living 
a certain sense of Mathematics’ poor education, which we must try to cease. Mathematics is con-
tinuing to be seen as a very difficult subject.” (Costa, 2004, p.7). 

Maths teachers have supported their 
teaching methods on memorization and 
repetition of rules and calculus’ tech-
niques, giving the students a vision of an 
abstract science, which is disconnected 
from the understandable reality. Stu-
dents also get the idea that to study 
Maths it is necessary to know a variety 
of exercises that will enable them to 
give accurate answers on tests and ex-
ams. Thus, students believe Maths is not 
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worthy, once most of them consider it to be incomprehensible.  

It is imperative to change these ideas. A new perspective of Mathematics should be developed. It 
is important to observe Mathematics and its learning as a process that help us to understand the 
concepts constructions connected with the daily life. 

The Unsuccess in Mathematics in Portugal 
It is clear that something is wrong with Mathematics teaching. This is proved everyday by the 
general school failure, and by the lack of interest and motivation for the subject. 

“The unsuccess is traduced, not only in unsatisfactory levels of learning, but also in the lack of 
trust present on the use of mathematical’ concepts and techniques, in a general, poor and cor-
rupted vision of this science’s nature, and with an attitude of alienation or even of repulse for this 
subject.” (Ponte, 1988, p.10). 

The levels of unsuccess in Mathematics are, nowadays, cause of great concern, no matter how 
you analyse it. 

It is clear to see high percentages of students with negative results in Maths. This may be ob-
served in different school years, or in students that start showing indifference for this subject 
early at school. 

In Portugal, Maths presents high unsuccess rates. This means that the majority of students are not 
able to understand and apply the contents studied in classes. This situation can be easily observed 
in Figure 1, which depicts the results in the 2005 National Maths Exam.  

Average of the Final Internal Results of the National Exams in the 
Secondary School (Maths) - 2005
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Figure 1 – Average of results in the National Maths Exam – 2005 (grades: 0 to 20) 

Based on “Júri Nacional de Exames, 2006” 

The highest average, 85,1, was registered in Lisbon, which is far from being a positive result. 
Then, and talking about exam results, it comes Coimbra with 84,1, Leiria with 82,9, Braga with 
80,0, and the worst exam average was in Madeira Island, with 57,5. 

The figures presented are obviously terrible results for students that are willing to apply for the 
University, and some of them are thinking about applying for a degree related to Mathematics. 

The most curious thing about Mathematics is that students have good results all through the 
school year. Their final marks reflect the exam and the result they get after the 3rd school term.  

If the exams’ results are low, it means that the students had a good mark at the end of the school 
year, otherwise their results would be lower than the ones presented in Figure 2. 
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Average of the Final Internal Results of the National Exams in the 
Secondary School (Maths) - 2005
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Figure 2 – Average of the Final Internal Results of the National Exams in the Secondary 

School (Maths) – 2005 (grades: 0 to 20) 
Based on “Júri Nacional de Exames, 2006” 

As we can see, the averages of the final results are all positive, varying between 12 and 12,6. 
There’s a slightly variation in the students’ final results according to the different cities. This con-
firms the theory in which the teachers promote a teaching based on the explanation and practice 
of exercises, so that the students can give right answers on their tests. 

The students’ achievement in the national exams is, in fact, disastrous. In the past six years there 
were only negative averages. Even this year, 2006, the averages continue to be negative, which 
show that there’s a continuous lack of success.  

Table 1 –Results of the 12th Form Maths Exams (grades: 0 to 20)  

 1st Phase 2nd Phase 

2002 8,5 4,9 

2003 9,0 7,3 

2004 8,8 6,8 

2005 8,1 9,4 

2006 6,8 7,6 

Based on (www.exames.org/enes/notas/medias.php, 2006) 

This reality, as easily seen in Table 1, is not a new question. In fact, it has been debated, when, 
after the involvement in international studies, the media draw the people’s attention to the stu-
dents’ bad results in Mathematics. 

Portugal has participated in the Project for International Student Assessment - PISA – promoted 
by OECD (Organization for Economic Cooperation and Development). 

The major goal of this Project was to evaluate the essential skills that will allow students, who 
completed the compulsory education (until the 9th form), to continue learning throughout life. 
These skills were evaluated in three different domains: Reading, Mathematics and Science. 

Thus, the Project was organised in three stages: 
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 From 1998 to 2000 – Reading evaluation; 

 From 2001 to 2003 – Mathematics evaluation; 

 From 2004 to 2006 – Science evaluation. 

This study counted with 41 countries, 30 of which were part of the OECD. In Portugal, 4608 stu-
dents were evaluated. These students were from 153 different schools (12 private schools and 141 
public schools) from all over the country (mainland and islands). The tests were given to 15 year 
old students, randomly chosen, just like the schools.  

As this article is related to Mathematics, it will only be focusing the 2nd stage of this Project. 

When testing the students about Mathematics, the main goal was to test their Maths literacy. In 
other words, their ability to process the information they had on the subject and try to apply it to 
new situations, which were related to the real life.  

Average performance in the Mathematics' literacy global scale
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Figure 3: Global performance in Maths 

Based on GAVE, 2004 

Figure 3 clearly shows the Portuguese position when compared with the other OECD countries. 
Our students achieved the 24th position after this study, with an average of 466 points. The differ-
ence, in terms of average, between the best country (Finland) and Portugal is 78 points. 

Accumulated expense per student between 6 and 15 years old (figures in American 
dollars, taking into account the purchasing power).
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Figure 4: International Expense per Student 

Based on GAVE, 2004 

Nevertheless, we may not assume teachers and students as the main reasons for this result, be-
cause, as it was initially mentioned, there are a lot of aspects that lead to it. One of them is the 
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Portuguese Government contribution to Education, which is considered very low – 48811 dollars 
(see Figure 4). Therefore, our Educational system is a poor one, once the investment in schools 
isn’t enough. 

The low performances in the Mathematics’ domain should be taken into account and changed. 
The unsuccess in Mathematics is notorious and this subject continues existing, once it was so-
cially “conceived to lead to unsuccess. It results from the function given by the educational sys-
tem and is recognized by everyone involved in the teaching/learning process. The truth is that 
Mathematics’ major role is to contribute as a tool to the students’ selection." (Ponte, 1994). 

To sum up, in reality Portuguese students don’t learn real mathematics’ skills, and their weak re-
sults in the PISA Project, as well as in the national exams, can prove it. 

It is important and urgent to change the Educational system in Portugal. The unsuccess in Mathe-
matics can no longer be accepted and divulged. This subject is part of almost every school course, 
which may mean two things: first, many students need to have a good mark on Mathematics so 
that they can apply for the University; second, this subject is extremely important for a future 
job/profession connected with this science. 

Mathematics is a true source of contribution to the children and younger people’s growth, giving 
them the opportunity to develop a way of thinking that will be important for them as citizens and 
as part of the society. It can help them, for example, when they are buying/selling something, 
once they have to pay or give some change, or students may even use Mathematics’ language to 
solve harder life situations. 

However, the truth is that Mathematics is considered, by many, to be a very difficult subject, con-
demned to failure. 

In Portugal, Mathematics’ teaching is in crisis, because the way this subject is taught by teachers 
and seen by students is causing undesirable effects, which have been observed all through the 
years.  

Some of the Reasons for the Unsuccess in Mathematics 
When identifying the causes of unsuccess in Mathematics, one has to consider the four mediators 
of the educational system, although some have direct participation and others indirect. Students, 
teachers and the Ministry of Education are directly involved, but parents and society, in general, 
may have an indirect involvement. 

Teachers 
The teacher is an essential mediator when it comes to the Mathematics’ teaching. He has the lead-
ing role in the classroom and he chooses the teaching strategies. However, most teachers tend to 
work with: 

a) a mechanic teaching method, in which he systematises the subject’s contents, followed by 
exercises; 

b) poor teaching/learning strategies. This means that the teacher explains the subject’s con-
tents, orally or using the blackboard, followed by exercises (usually from the school 
book). In short, the teaching methods are poor and few. 

c) Mathematics that is not applied to real life. Usually, this subject is taught through formu-
las and techniques so that students may solve exercises correctly. Still, they don’t really 
understand the true value, essence and importance of the things they’re learning. 
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Students 
The student is the main mediator in the teaching/learning process, once he’s the one who has to 
study/work in order to succeed and improve skills. If, on one hand, the student shouldn’t interfere 
in the way the teacher teaches, on the other he’s expected to participate and ask questions, so that 
he understands the complete lesson. Though, the majority of students reveal: 

a) lack of interest about school matters (in general) and the Mathematics (in particular). 
Many students think they won’t get a positive result in Mathematics, so they don’t even 
try to understand what the teacher is teaching. Sometimes, the way Mathematics is taught 
also worsens this situation; 

b) lack of study habits. Most students don’t have study habits, or study less then they 
should, and don’t try to understand the contents they learn. In fact, students show they 
aren’t much concerned about not having a positive result in Mathematics; 

c) they’re not critic and curious. In general, students accept the information transmitted by 
the teachers, without questioning its utility and without trying to know a little bit more 
about it; 

d) lack of educational goals. Some students don’t expect anything from school, which 
makes them bad learners. It is also true that most students don’t like to go to school, and, 
sometimes, they skip classes. 

Ministry of Education 
The Ministry of Education is in charge of all educational system, being the responsible of the 
Education in Portugal. Consequently, it has part of the responsibility for the unsuccess in Mathe-
matics. This is due to: 

a) the poor subject’s contents defined by this Ministry. In Portugal, there’s a lack of impor-
tant and useful teaching contents, which has drawn, in the last years, people’s attention to 
the students’ negative results. In order to fight these results, the Ministry of Education is 
being reducing the contents of this subject; 

b) the Ministry of Education’s pressure over teachers, so they approve students. In order to 
hide the students’ failure, the Ministry restricted the number of subjects a student cannot 
succeed in a year. However, teachers are pressured to approve them, so that there isn’t a 
high percentage of students failing the year; 

c) the number of hours a student has to attend Mathematics’ class per week, which isn’t 
enough to teach all the subject’s programme established by the Ministry of Education. 
Specially, because students don’t understand Mathematics, and if teachers don’t have 
more time, the students won’t be able to follow the class’s rhythm; 

d) the lack of resources, materials and specific instruments in schools, such as software, 
games and computers with Internet connection to be used during classes. 

Parents  
Parents are not directly linked with the students’ unsuccess in Mathematics. Nevertheless, it is 
indirectly connected with it, once: 

a) there’s a sort of parents’ resignation. In other words, parents do not criticize their chil-
dren for this failure, but they don’t help them properly during their school life. 

It seems correct to say that it’s not only one of these mediators to hold responsibility for the un-
success in Mathematics. In fact, all of them contributed to it. Therefore, the fight against this fail-
ure is harder, once it demands changes at different levels. 
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The truth is that Education needs a revolution. The society has been developing itself, but Educa-
tion hasn’t. Our schools didn’t follow the technological evolution, and one of the main changes is 
related to the use of informatics’ equipment and resources. 

Our society is focusing on information and communication, going along with the technological 
development, and Education’s main goal should be to prepare students for this kind of society. 

The concept of school education should no longer be a collection of skills (said to be essential) 
taught to students by the teacher in a classroom. This is not a desired situation. The most impor-
tant is to help students to improve their capacity to develop their own skills. 

Possible Solutions for the Unsuccess 
The school has to support the society of knowledge. We don’t expect the school to be the place 
where information is transmitted, but a place where students are prepared for a digital epoch, ac-
quiring and/or developing skills, critic sense, creation and motivation to help them learning. 

The school’s major goal is to prepare people for the digital epoch, which implies a revolution in 
the way teaching is performed. The teaching/learning process will have to be supported by four 
pillars: learn to know; learn to do; learn to live with others; learn to be. 

At this point, it’s clear that to solve the unsuccess, there will have to be great changes in the Edu-
cational system at different levels. The Mathematics’ teaching/learning strategies will have to be 
based on the technologies of information and communication, so that students feel motivated. In 
order to do that, the Ministry of Education must provide the necessary equipment to schools, so it 
can be used in the classroom.  

As the use of Technologies in the teaching/learning process is supported, the rest of the article 
will be focusing the e-learning. 

In short, strategies adopted by schools and teachers are failing and it cannot continue to be ig-
nored. 

Therefore, some of the motivations to use e-learning are directly connected with the pedagogical 
process are: 

• to prevent the unsuccess and the school-leavers; 

• to make school more interesting and appealing; 

• to match the students’ individual expectations; 

• to respect each student’s rhythm; 

• to satisfy the students’ curiosity on different knowledge areas; 

• to keep the school updated; 

• to develop capacities and skills, such as research/investigation, an active attitude, and 
ability to solve problems that may come through life. 

More reasons could be pointed out, such as the fact that, nowadays, the World itself goes around 
the Internet. E-learning makes it easy for students to learn how to deal with a virtual environment, 
creating new spaces for learning. 

Flexibility is another motivation, which can be analysed in different ways. Students may stay at 
home and have access to information almost everywhere and at all times. Those who learn easily 
may develop their skills and search for simultaneously information, while exchanging opinions 
with people from all over the world. 
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E-learning can promote a richer, more motivating, stimulating, interactive, cooperating and flexi-
ble environment, in which you communicate rapidly and learn fast. 

Some teachers only use e-learning. However, it seems that this will be the future of Education, 
once this methodology may be seen as an alternative to the traditional learning, making it more 
interesting and appealing. 

This kind of methodology challenges the students’ creativity, investigation and interaction, once 
they help each other, starting a strong teamwork, and a great interaction between students and 
students and teacher. 

It would be very interesting for students to attend the lessons through the Internet. To illustrate 
this, there’s an example which was applied in a lesson about the Pythagoras' Theorem. 

The student gains access to the website, follows the Theorem demonstrations, understands them 
almost instinctively, and then he may test his knowledge. 

During the next paragraphs it will be demonstrated the way teachers and students may access to 
e-learning websites. It will also be explained how these tools may be used in Mathematics’ teach-
ing. 

So, the first step is to gain access to the platform, through the Internet:  
http://quizstar.4teachers.org/ 
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In order to have access to the content of each section, the new user has to make a registration be-
fore being allowed to login. This registration consists in filling in a form, where the user has to 
write the name and e-mail, to choose a username and a password, among other things. In the ex-
ample presented, the user has to select whether he is a student or a teacher in order to make the 
login, as it can be seen in the screen picture below (in this case, the login is for a teacher).  
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If the teacher is already registered in the website, he can continue with the login.  However, if this 
is not the case, the teacher will have the opportunity to register by clicking with the mouse on 
Sign up now!, being redirected to the following page: 

 

 

After filling in the form with personal data, the teacher confirms the registration. If this is done 
successfully, the teacher will be automatically logged in. 
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In future visits to this website, teachers will only have to do the login in order to have access to its 
contents. 
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Concerning the students, the procedures are similar. In other words, they have to make the regis-
tration, so that they can have access to the login page. 
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The teacher’s field is divided in three different sections: Class Manager, Quiz Manager and Re-
port Manager. These allow the teacher to create, manage and delete classes, to create and assign 
new quizzes, and to view the students’ performance on quizzes. 
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Afterwards, the teacher is redirected to a new page where different steps to create a class (e-class) 
are presented. To do so, he’ll have to click on Create a New Class presented in the Class Man-
ager section, as shown below:  
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To create the class it’s necessary to fill in the fields indicated, as shown next.  
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The teacher can create different classes for different contents and themes, as well as to suit the 
different educational needs of the students. 

 

The contents addition (demonstrations, exercises and/or explanations) is made in the Quiz Reposi-
tory from the Quiz Manager section. This appears as a logic step after creating a class. 

 

In order to explore and demonstrate the use of this e-learning website as a mechanism to help 
teaching, it will be presented an example with Pythagoras’ Theorem. 

In the next screen picture, it is clear to see the result of the contents addiction (Pythagoras' Theo-
rem demonstration), as well as some exercises. 
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The next step will be the quiz assignment to the classes previously created, possible to do in the 
Assign to Class (which can be select in the menu previously presented). The details of each quiz, 
such as the start date and the finish date, are given in the following screen picture. 
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The Assignment Manager, in the Quiz Manager section, helps the teacher to manage all the quiz-
zes assigned to classes, as displayed in the next screen picture. 

 

 

A class is defined as a group of students and, in this website case, the register in a class can be 
done by the student or the teacher. In the student’s case, he will be able to register himself in the 
class he wants, searching in the website for the name of the class or for the name of the teacher. 
The screen image below presents the result of a search made by the name of the class. 

 

The student’s registration will be completed after the class selection.  
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However, if the teacher believes that some students have to make part of a specific class, he may 
register them in the Class Manager section.  

 

The teacher may also add a student to his class through his username. 

 

 

The search of a student through his username has given the following results. 
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After adding a student to the class, this process will be concluded. This means that the teacher has 
all conditions, from an educational point of view, to start using this e-learning website with the 
students.  

This example was created with the intention to continue using this e-learning tool. However, it is 
important to remember that each field and section has its own mechanisms, but in general, they 
all follow the steps described previously. 
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The actual teaching standards are no longer sustainable. Therefore, the educational agents have an 
important role in the changes that will have to happen, since the informatics’ resources are essen-
tial associates of the education, and there are numerous studies that can demonstrate it. 

Some Thoughts and Reflections 
The traditional education, in which the teacher transmits knowledge and the students only have to 
learn and to be evaluated by tests, has no longer positive results. 

There’s a clear necessity and urgency in changing the way people face the education/teaching and 
the strategies that make the information reach the students. However, it wouldn’t be correct to 
unconditionally support the e-learning process, once we’re dealing with a very delicate theme – 
Education. We need to realize that when children first go to school they are 6 years old (in gen-
eral). By the time they go to the Secondary School they are 15 years old, and they enter the Uni-
versity with 18 years old. This is to say that the age amplitude is large and, consequently, the stu-
dents’ maturity and responsibility is also different during their school course. 

Therefore, e-learning may not be a good solution for all range of students (from the younger to 
the older), nor for all the problems that have been reported on education. Younger students don’t 
have enough autonomy, knowledge and responsibility so that we can replace the traditional edu-
cation for the e-learning process. 

E-learning is only functional if people dedicate some time to work with it and if they have some 
personal abilities (such as auto discipline, critic sense, knowledge and determination) and techno-
logic skills (basic concepts of informatics). 

It is assumed that, until the 6th form, students must be taught with the teacher’s presence, although 
his methodologies may be based on new technologies. From the 7th form, education can be, in 
fact, an alliance between the teacher’s presence and the e-learning. From the moment the student 
goes forward to a superior course, he must show skills to undertake just an e-learning education.     

To sum up, education is considered to be in the right track for success and that the e-learning 
process has all the potential to revolutionize the methodological strategies, leading to new ways 
of teaching/learning. At this moment, each teacher/educator should reflect on his methodologies 
and deliberate if, in fact, they have helped to form dynamic citizens, able to think and criticize, 
ready to live in a society where competition and proficiency are the main rules, and able to keep 
up with the technological evolution of our daily life.  
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