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This article aims to approach the Angolan context of mathematical training and the role of engineering 
careers, based on criteria issued by teachers and students around this dynamic. The problems detected 
in the Higher Polytechnic and Pedagogical Institutes in Angola, is related to the low academic 
performance of students in the mathematics disciplines and limited interpretation of results, due to 
insufficient contextualization of the programmed contents, as well as the insistent use of 
epistemological and methodological approaches that do not take sufficiently into account the 
application of mathematics in solving practical problems of life. This situation, affects the sustainable 
development of the country, and leads to the shortage of competent engineers; mathematics teachers 
with master and doctoral levels, as can be seen currently in Angola. We used the historical-logical 
method, documental analysis and the stratified random sampling technique.  
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INTRODUCTION  
 
The dynamics of mathematical training in Angola, 
requires profound changes to motivate the students to 
study mathematical careers, understand the role of this 
science in the development process of human thoughts, 
as well as in the different regions of the country.  

In the Higher Institutes of Science Education designed 
for strengthening the training of engineers in 
mathematical careers, there exists a smaller number of 
students. For this reason, they are called to improve the 
teaching learning process of mathematics, use of active 
methodologies, system procedures and technological 
resources, oriented to achieve higher levels of 
contextualization of content and student motivation from 
the basic stages of mathematical training, up to higher 
levels. 

Nevertheless, the teachers that have to fulfill this task 
do not have from the educational point of view, an 
appropriate pedagogical and technological formation. The  
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methods and means employed in the teaching process, 
do not take sufficiently into account, the participation of 
students in the interpretation of results and it's application 
in the solution of concrete problems of life. 

Our prospective is to use the systematization of 
knowledge that can be translated into strategies to 
improve the dynamic mathematical training in Angola and 
increase the level of contents contextualization and 
student motivation to study mathematics careers. The 
aforementioned arguments allow us to assume as our 
objective the Angolan context of mathematical education 
and the role of engineering careers by criteria issued by 
teachers and students around this dynamic. 
 
 
Dynamics of mathematical training in Angola and the 
role of engineering careers 
 
The Angolan economy is taking significant steps as 
knowledge replaces physical capital as the source of 
wealth at present and in the future. In general, this growth 
is being impelled by petroleum  production,  extraction  of  



 
 
 
 
diamonds, and other natural resources. 

Nevertheless, the scientific and technological advances 
that are occurring rapidly in the world, in such informatics 
fields as biotechnology, among other educational 
innovations, point to the need to make changes in our 
modes of living, working, production and economic 
thinking. 

The previous expressed indicates the necessity of 
strengthening mathematical training at all education 
levels, whether in public or private institutions, so that 
students develop a way of thinking that allows them to 
apply previous knowledge in solving concrete situations 
of life, as well as understand the role played by 
mathematics in the development process of human 
thought. 

Nowadays, the lack of motivation of Angolan pre-
university and university students in mathematic careers 
is very high and worrisome. 

These students usually compete in careers related to 
economy, computer engineering, civil and agricultural 
engineering, given the current need for food production, 
reconstruction and construction of schools, banks, 
airports, hospitals, highways, among other things. 

However, there exists a limited focus of the formative 
potential of mathematics as the essential sustenance of 
engineering careers, without its knowledge creates 
barriers in the students, due to insufficient professional 
guidance, given the current challenges.  

On the other hand, the insufficient mathematics 
teachers that exist, spend little time with the problems of 
contextualization, interpretation of the results, going 
through the aspects related to careers that students 
attend, as a ways to raise their levels of mathematical 
understanding and attractiveness of these students, to 
study this science. 

However, at no point of this investigation, were there 
situations observed in which the students were obliged to 
make use of their own creativity, or were motivated to 
solve a problem by curiosity created by the problem, or 
by the challenge of the problem. 

The former requires not only the ability to mobilize and 
articulate theoretical knowledge, also the ability to handle 
concrete situations of life; skills that must be developed 
progressively during the training process, from the basic 
steps to a vocational training. 

The question that arises in the dynamics of 
mathematical training in Angola, is to know if the career 
degree in mathematics, is limited solely to increase the 
number of graduates, or occurs mainly to train teachers 
who can actively contribute to strengthening basic 
mathematics education, the development of Higher 
Education, logical thinking and student interpretation.  

The following stems from an old problem that crawls 
from the basic teaching to the Higher Education, 
provoked by the limited praxiological focuses of 
mathematics and its transcendence in the solution of 
concrete problems of life. 
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For example, when someone uses a phone, a credit 

card or electronic devices to browse the Internet, 
calculators, computers, listening to a CD, watching a 
DVD, driving a car, catching a plane, a boat or a train, are 
they aware that what makes these devices work normally 
is Mathematics? 

However, if the responsible institutions for mathe-
matical training of the younger generation, aimed to raise 
the levels of contextualization of scientific production do 
not realize and demonstrate the practical application of 
mathematics in solving professional problems they in 
reality contribute to the risk of forming misfit teachers.  

The distinctive role of engineering in sustainable 
development of industrialized countries, or 
underdeveloped as the case of Angola, where the current 
context of national reconstruction requires projects that 
take into account the urbanization and cities 
modernization, in order to remove war marks that marked 
the best cities of the country. 

Nevertheless, the understanding of this reality seems 
like an enigma, because every day, the government 
increases the contracts of professional graduates in 
various universities of the world, for instance: China, 
Brazil, Portugal, Cuba, and the United States of America, 
situation that creates ambiguities in the perception of 
academic quality formation, accomplished in the country, 
given the limited projects created and headed by 
engineers trained in Angola. 

The other limiting factor in the dynamics of 
mathematical training in Angola, particularly in Higher 
Education, is the insufficient use of computerized 
systems (Software), to graph functions, solve complex 
problems, check results, its practical application, among 
other uses. 

This situation limits the appropriation of the information, 
as well as the visibility of the progress of science and 
modern technology in the mathematical field.  To change 
this situation, Angola needs to increase training levels of 
teachers with master's degrees and doctorates, to benefit 
from scientific and technological advances, as well as 
motivate a big proportion of the younger generation to 
study mathematical careers because the reality is, the 
majority of teachers who are hired for this field, especially 
in public universities and private, are foreigners. 

This fact demonstrates forcefully the limitations in the 
Mathematical and Engineering careers, which calls into 
question the basic preparation of new generations, in 
order to cope with situations that request higher levels of 
mathematical understanding, abstraction, creativity and 
innovation. Experiences accumulated by Brazilian, 
Portuguese and Cuban Universities in similar situations 
reveal the need to redirect the initial training of primary 
education teachers, and the forms of articulation between 
pedagogy and practical training, from the role of specific 
training. 

 
Moreira,  (2004, p.4 ),  using the  contributions  of  Lüdke,  



252          J. Edu. Res. Behav. Sci. 
 
 
 
(1994, p.9 ) , reveals that: 
 

[ ... ] It is time to change the direction of the axis that 
has guided the degree, making the focus clearly on 
the side of the specific areas. The core competency 
of any teacher is the domain of the specific content. 
Until specific departments do not take as their own 
responsibility, the formation of teachers in specific 
areas, very few can form part of the transformation 
necessary for the improvement of teaching.  

 
The former helps to understand that the challenges of 
Higher Education cannot be understood, if it is not 
contextualized within the change of the paradigms of 
Higher Education, and new training needs in specific 
areas, in order to improve job performance and raise the 
education quality. According to Gungula et al. (2012), for 
improving the dynamic mathematical training, it is 
necessary to develop research that translate into 
strategies for strengthening this process, at all levels of 
education and subsystems.  Increase the quality and 
amount of investigations in each province, in a more 
efficient form and with higher levels of contextualization 
today, enhance the epistemological role of mathematics 
for understanding its roots, perspectives and as a 
powerful tool for professional performance. 

In spite of the aforementioned aspects, it is considered 
that the current changes that occur in the dynamics of 
mathematical training in Angola should be based on the 
current context, from past experiences and in the 
projections that are drawn for improvement of this 
process. In other words, we would not be considering the 
different variables in which they are involved, such as:  

 
i. Outdated studies programs. 
ii. Decontextualized contents. 
iii. Excessive use of traditional methods and teaching 
means. 
iv. Insufficient technological focus in mathematical 
dynamic training. 
v. Insufficient emphasis on interpretation of results and its 
application in the solution of concrete problems of life.  
vi. Shortage of teachers with master's levels and 
doctorate in mathematics. 
vii. Limited collaboration and joint efforts between the 
public and private institutions in order to increase the 
levels of students motivation to study mathematics.  
 
 
Criteria emitted by students and teachers about the 
process of mathematical training in Angola 
 
Given the need to strengthen the process of 
mathematical training in Angola, the characterization of 
its current state, is carried out through questionnaires 
applied to students and professors of the provinces of 
Huambo, Benguela and Luanda. 

 
 
 
 
The participants were selected randomly during the 
academic years of 2011, 2012 and beginning of 2013, a 
sample of 18 teachers and 90 university students, 40% of 
which correspond to the feminine sex and 60% 
masculine, between 16 to 35 years old. 

The questions given to the students and teachers, were 
focused on the methodology employed in the teaching 
and learning of mathematics, the use of Mathematical 
Assistants (software) in problem solving, the 
interpretation of the results; students motivation to study 
mathematical careers, as well as contextualization and 
application of mathematics in solving practical problems 
of life. 

84% of surveyed teachers agree that the use of active 
methodologies in the teaching learning process of 
mathematics, contributes to increase student participation 
to strengthen this process. Nevertheless, 97% of 
students require the active use of methodologies that 
take into account self participation, as a center of the 
teaching learning process. 70% of teachers consider 
irrelevant the employment of Mathematical Assistants 
(Software) in mathematical problem solving, graphical 
representation, verification and interpretation of results, 
due to the limited domain and technological focus given 
to the teaching of mathematics.  85% of students express 
that they do not know the usefulness of these tools, due 
to the excessive use of traditional means and teaching 
methods. 80% of teachers reveal that the lack of 
motivation of students to study mathematical careers is 
due to the limited basic preparation, insufficient 
appreciation of mathematics epistemology, its roots and 
perspectives as an indispensable tool for students and 
mathematics teachers. They also reveal that this situation 
has contributed significantly to awaken concern for the 
study of the mathematical communication process, 
understanding, interpretation and practical application of 
this science.  However, 90% of students said that it is due 
to the abstract nature of mathematics to solve practical 
problems of life. 55.8% of teachers considered necessary 
to improve the process of mathematical training through 
the contextualization of contents, problems and results. 
However, 90% of students demand higher levels of 
contextualization in other to strengthen the training 
process and understanding of mathematical reality in 
Angola. 
 
 
METHODS AND PROCEDURES 
 
We used the historical-logical method, document analysis 
and stratified random sampling technique. 
The procedure used in preparing the questions, fits the 
Likert style and consisted to attribute on a scale of 1 to 5, 
the value corresponding to appropriate response, 
depending on the level of knowledge that the subject has 
about the topic, submitting to experts criteria, where 3 
teachers are from Catholic University of Angola - Luanda,  



 
 
 
 
3 from Jean Piaget University of Angola - Benguela, 4 
from the Polytechnic Institute Ho Chí Minh of Huambo - 
Angola, and 8 from the Education Sciences Institute of 
Huambo -Angola. 

The selection of the sample was applied to a stratified 
random sampling technique already used by Riverón and 
Díaz (2010, p. 39-51), defining for each stratum, 40 
students of Polytechnic Institutes, 50 of the mathematics 
career of Angolan Pedagogical Institutes, as well as 18 
teachers of mathematics. 
 
 
RESULTS AND DISCUSSION 
 
To corroborate the results of research conducted, 
understanding the problem of mathematical training 
verified in Polytechnics and Pedagogical Institute in 
Angola, as well as the feasibility of the results, to follow 
improving the research, were applied the non parametric 
test of Mann-Whitney and Kolmogorov-Smirnov for two 
independent samples: a group of teachers and students. 
The responses were analyzed from both groups 
regarding the questions mentioned under the title: criteria 
emitted by students and teachers about the process of 
mathematical training in Angola. The results of the 
statistical analysis indicate that the perception of students 
and teachers differs significantly in the matters inquired. 

The experts selected, show a level of agreement of 
95% in their responses regarding the need to strengthen 
the dynamic mathematical training in Angola, which 
demonstrates that the goals of this research were 
fulfilled. 

For data processing, we used the IBM SPSS Statistics 
20, with which we obtained the statistical position and 
dispersion that allowed us to summarize the information. 
 
 
Conclusions  
 
The present investigation allowed us to observe in the 
different provinces, low motivation of students to study 
mathematical careers, due to the limited praxiological 
focus of mathematics and its transcendence in the 
solution of concrete problems of life.  

It is very evident that there exists the need to 
strengthen basic mathematical training in Angola, elevate 
the levels of contextualization of the issues and results, 
the development of mathematical skills, as well as 
increasing the students' interpretative levels to contribute 
to the multifaceted development of the country. 
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