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Abstract 
The paper firstly clarified the characteristic of competencies being discussed in African countries by comparing 
them with competencies being discussed in developed countries. It has become clear that both countries are very 
similar. In other words, against the background of rapidly increasing internationalization and globalization, the 
competencies required to live in the society of the future are the same across borders, regardless of whether in a 
developed country or a developing country. Secondly, using Mozambique as a case study, how the competencies 
are actualized and what kind of challenges they face are discussed by analyzing primary mathematics curriculum, 
textbooks and in classes. An emphasis was placed on the ability to use social, cultural and technological tools 
used in an interactive manner in the competencies that were contained in the 2015 curriculum. However, most of 
the contents of the new textbook focus on “basic competencies” centered on basic knowledge and skills. 
Furthermore, there were many classes where teachers presented questions listed in the textbook as they are. 
Hence, it became apparent that the nurturing of practical competencies listed in the curriculum was largely 
reliant on the abilities of the teacher. 
Keywords: mathematics curriculum, competency-based curriculum, competency, teaching and learning 

1. Introduction 
Due to the advancement of globalization in the 21st century and the emergence of a knowledge-based society in 
which knowledge in various fields is viewed importantly, the term “competency” has attracted attention. In 
particular, it has come to be discussed throughout the world since it was advocated in the Organization for 
Economic Cooperation and Development’s (OECD) definition and selection of competencies (DeSeCo) project 
(Rychen & Salganic, 2003). In a society organized along the lines described above, one is not only required to 
gain knowledge defined by “what one knows” but also to develop skills of “what one can do” with the 
knowledge; hence, one is demanded to apply knowledge and skills in real life and society to solve real problems. 
The idea of each individual learning in an idiosyncratic manner, acquiring information, synchronizing 
knowledge, and spawning new ideas and knowledge (that is, differences) in an educational system has started to 
be an integrated goal (Collins & Halverson, 2009). To this end, the OECD DeSeCo project has merged these key 
competencies together and has had a major impact on the discussion of educational reform around the globe. 
According to the National Institute for Educational Policy Research (2013), places such as the EU, England and 
the USA define skills required in 21st century based on these key competencies, promoting curriculum 
development.  

This type rhetoric is not limited to developed countries, but also applies to developing ones. In recent years, the 
United Nations, Educational, Scientific, and Cultural Organization (UNESCO) and the International Bureau of 
Education (IBE) have held workshops related to competency-based curriculum development in all African 
countries, and many of these nations administer competency-based curricula (UNESCO & IBE, 2013, 2015). 
Furthermore, L’Organisation Internationale de la Francophonie (OIF) has provided financial assistance to 23 
Francophone African nations and other types of support related to competency-based curriculum development 
(Bernard, Nkengne, & Robert, 2007; Roegiers, 2008). In addition, the East African Community Common 
Curriculum Framework (2013 Harmonized Curriculum Framework for the East African Community) proposed 
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by East African Community in 2013 as a reginal framework in Africa have stressed the importance of 
competency-based curricula and suggested key competencies common to the East African community in primary 
education: And in nations aligned to the East African Community, introduction of these curricula have been 
actively discussed and promoted. 

In keeping with this, revisions to competency-based curricula have been advanced in African countries since the 
start of the 2000’s, and in recent years this trend has only gotten stronger. Despite this trend, specific research 
concerning the actual nature of these revisions and whether they are being carried out appropriately is in short 
supply. 

2. Objectives 
In this study, firstly, the characteristics of competencies being discussed in African countries are clarified by 
comparing them with competencies being discussed in developed countries. Secondly, using Mozambique as a 
case study, how the competencies are actualized and what kind of challenges they face are discussed by 
analyzing primary mathematics curriculum, textbooks and in classes. 

3. Research Questions 
Two research questions were established to achieve the objectives indicated above: 

1) What is the difference between competencies being discussed in African countries and competencies being 
discussed in developed countries in policy level? 

2) What are the current status and related issues in Mozambique concerning competency-based mathematics 
educational design in curricum, textbooks and thier implementation? 

4. Method 
The following research methods were adopted in order to clarify the research questions described in previous 
section, as well as to achieve the objectives set forth in this study. 

1) We compare and analyze the characteristics of the discussions concerning competencies discussed in both 
developed and African countries. We use the common curriculum framework of the East African Community 
when addressing African nations. 

2) We then analyze three types of pedagogical items: curricula, textbooks, and lessons in terms of the current 
state of and issues concerning Mozambican competency-based mathematics education design.  

More specific methods are described in the following: 

・We compare and analyze descriptions concerning competencies in the primary mathematics curriculum that 
took effect in 2004 and 2015 

・We analyze and investigate government-designed textbooks that were created based on the 2015 curriculum 
from the viewpoint of competencies described in the curriculum 

・We observe two public primary school mathematics classes in capital city Maputo, Mozambique, and analyze 
and investigate them from the perspective of competency acquisition as described in the curriculum.  

3) Based on the results obtained in sections 1 and 2, we consider issues related to competency-based 
mathematics education design focusing on the connection among the curricum, textbooks and their 
implementatios. 

5. Limitation 
In this study, we used a case study in addition to theory and document analysis in order to achieve the research 
objective of exploring the current status and challenges of competency-based mathematics educational design. 
However, since the number of observed lessons is two, it is possible to grasp the characteristics of the lessons for 
the analysis but not enough to generalize those considerations. 

6. Result and Discussion 
6.1 Key Competencies Advocated by OECD 

Key competencies advocated by the OECD “Definition and Selection of Competencies (DeSeCo)” project are 
“within a set of tangible conditions, utilizing a given context (knowledge and skills), carefully thinking when 
acting and the ability to respond to complex needs and topics”. As shown in the following diagram, there are 
three categories that make these competencies up: “the ability to use tools interactively”, “the ability to interact 
in heterogeneous groups” and “the ability to act autonomously”. These three key competencies are arranged 
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importance of independent cognitive processes coming about from the goal of improving one’s academic ability 
to facilitate lifelong learning is included.  

Judging from the information provided above, it has become clear that the competencies exhibited in the East 
African community are very similar to those discussed in developed countries. In other words, against the 
background of rapidly increasing internationalization and globalization, the competencies required to live in the 
society of the future are the same across borders, regardless of whether in a developed country or a developing 
country. 

 

Table 1. Competencies stipulated in common curriculum framework for East African communities 

Key competencies Learning outcomes 

Communication 
 

• Listen and respond to information on a variety of subjects.  
• Speak fluently and effectively to express his/her opinions.  
• Read and comprehend a variety of literary and non-literary text. 
• Express self effectively in written form. 
• Convey and receive information, instruction, ideas and feelings appropriately and effectively in a range of 
different social and cultural contexts. 
• Use language for different audiences and purposes relevant to oneself and the subject. 
• Understand and use the vocabulary, structures and forms of expression which characterize each area of study.

Mathematical 
competence 

• Organize information to support logic reasoning. 
• Recognize and use numerical patterns and relationships confidently and competently. 
• Recognize, understand, analyze and respond to information which is presented in numerical and 
mathematical forms such as statistics, graphs, tables and charts as applied within the subject area.  
• Use a range of mathematical instruments, including electronics, confidently and competently.  
• Provide basic estimates and calculations accurately and proficiency. 

Learning to learn • Take responsibility for his/her own learning.  
• Work effectively, independently and cooperatively.  
• Develop the desire and interest for life-long learning and personal growth.  
• Take appropriate roles as responsible citizen in the society.  
• Participate actively in meaningful learning activities.  
• Access knowledge from a variety of sources.  

ICT, scientific and 
technological 
competences  
 

• Develop awareness of scientific and technologic changes.  
• Appreciate the value and limitations of science and technology in the society.  
• Make decisions related to scientific and technological developments for positive development of the 
individual and the society.  
• Participate appropriately in harnessing resources and energy for mutual benefit.  
• Make appropriate use of science and technology in solving problems at the individual and community level. 
• Collect, process and use information in a critical and systematic way.  
• Use ICT devises competently.  

Creative and 
critical thinking.  
 

• Think reflectively and logically.  
• Make connections and establish relationships.  
• Analyze problems from a variety of different perspectives.  
• Design and try out innovative and original ideas.  
• Make appropriate decisions on the basis of experiences and supporting evidences.  
• Manage time effectively and efficiently.  
• Plan, evaluate and achieve realistic personal goals. 
• Demonstrate initiative, commitment, perseverance, courage and enterprise.  
• Develop an understanding of how knowledge is created, evaluated, refined and changed within subject areas. 
• Think intuitively and imaginatively and evaluate ideas, processes, experiences in meaningful contexts  
• Apply knowledge in performing different practical tasks.  

Source. East African Community, 2014. 
 

6.4 How the Competence-Based Curriculum Design Affects Primary Math Education 

We will consider how these competencies are designed and aimed at, especially in mathematics education. As 
mentioned before, the concept of “key competencies” is used in the framework of the Programme for PISA, and 
can be seen within the fields of reading, mathematical and scientific literacies. The definition of mathematical 
literacy in the PISA 2018 assessment is as follows; “Mathematical literacy is an individual’s capacity to 
formulate, employ and interpret mathematics in a variety of contexts. It includes reasoning mathematically and 
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using mathematical concepts, procedures, facts and tools to describe, explain and predict phenomena. It assists 
individuals to recognise the role that mathematics plays in the world and to make the well-founded judgements 
and decisions needed by constructive, engaged and reflective citizens” (OECD, 2019, p. 75). This includes 
meanings such as capturing events in real life mathematically, judging various situations using mathematics, 
communicating with others using mathematics, and the significance and attitude of learning mathematics. In 
other words, it can be said that the characteristics of mathematical literacy in the PISA is to focus on the ability 
and attitude to use mathematical knowledge and skills in real life, which are beyond the scope of mathematics 
studied at school. 

6.5 Competency-Based Educational Design in Primary Mathematics Education in Mozambique 

Based on the discussin in previous sections, Mozambique is used as an example, analyzing the understanding 
and implementation of competencies in Mozambique’s primary mathematics education from three aspects; 
curriculum, textbooks and classes, and clarifying its characteristics and the issues. 

6.5.1 Mozambique Primary Mathematics Education Curriculum Based on Competencies 

Mozambique’s primary mathematics curriculum was revised in both 2004 and 2015. We highlight the 
characteristics of the competencies described in each curriculum by comparing the learning content related to 
natural numbers and calculations.  

In addition to “themes”, “purposes”, and “contents”, “competencies” are indicated to be the bedrock of 
educational content in both curricula. Regarding these, the 2004 curriculum contains a framework of “basic 
competencies”, which lists mathematical skills such as “being able to read and write numbers up to 9” and 
“adding numbers up to 9”. Similarly, this idea was also applied to other themes, and basic mathematical skills 
related to learning content, such as reading, writing, arithmetic, comparing, and arranging were also defined as 
competencies. However, in the 2015 curriculum, these were revised to be “partial competencies”, where there 
was no statement of basic knowledge nor skills. Instead, practical competencies such as “solving problems 
related to daily life with numbers up to 10” were listed. In other themes, “solving problems that are related to 
both everyday life and the learning content” and “applying the contents of learning to daily life” are listed as 
opposed to individual skills. This had been revised to define competencies as being applied to situations found in 
daily life and to solve various problems that occur around oneself, and not merely acquiring knowledge and 
skills. This can be comprehended as a change in the way of thinking about competencies between the years 2004 
and 2015. 

An emphasis was placed on the ability to use social, cultural and technological tools used in an interactive 
manner in the competencies that were defined in the 2015 mathematics curriculum, which was one of the key 
competencies proposed by the OECD “Definition and Selection of Competencies (DeSeCo)” project. Of course, 
the use of knowledge and skills in real life naturally calls for the ability to act autonomously and to collaborate 
with heterogeneous groups; hence, it would be assumed that all three categories contain both strengths and 
weaknesses. In the light of the four dimensions proposed by CCR, while there is a possibility that it is related to 
all the dimensions of knowledge, skills, human characteristics and meta-learning strategies, the contents of the 
curriculum are interpreted as having an emphasis on generic knowledge and skills that can be applied in real life.  

 

Table 2. Description of competencies in 2004 curriculum 

Source. Ministério da Educação, 2003. 

 

Table 3. Description of competencies in 2015 curriculum 

Source. Ministério da Educação, 2015. 

 

 

Unit theme Specific objectives Contents Basic competency 

Natural numbers 
and calculation 

Read and write numbers up to 9 
Add and subtract up to 9 

Numbers up to 6 to 9 
Reading and writing numbers 6 to 9. 
Addition and subtraction up to 9 

Read and write numbers up to 9， 
Add and subtract up to 9. 

Unit theme Specific objectives Content Partial competencies 

Natural numbers 
and calculation 

Read and write numbers up to 10
Add and subtract up to 10 

Reading and writing numbers up to 10. 
Addition and subtraction up to 10 

Solve the problems related to 
daily life using numbers up to 10.
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seemed the teachers were not of the conceptual view that they should be forming numbers borne from the 
characteristics of Roman numerals using the numbers 5 and 10 as a base. 

・ Some students made mistakes when converting the numbers. There was also a problem that the answer to the 
comprehension question was checked by the teacher in concert with the students, but that the answer(s) 
provided was incorrect. 

・ The students who provided their answers by being called up to the blackboard during this class were always 
the same children. There were no opportunities to discuss mistakes, nor for other children to present their 
work. 

6.5.4 Features and Challenges Common to Each Class from a Competency-Based Perspective 

Both classes were conducted by teachers through blackboard writing. Both class structures were lecture style, 
which teachers directly explain important mathematical concepts while verbally going over the contents with the 
children. It seemed that there were many classes that presented the problems in textbooks on a verbatim basis. 
The activities provided in actual math classes were mostly related to “basic competencies” that were directly 
linked to basic knowledge and skills. The point has been raised that, for example, there was no individual nor 
group learning conducted in class to nurture the ability to work autonomously or cooperate with heterogeneous 
groups, which themselves are elements of the key competencies proposed by the OECD. The observed class had 
a process that teachers presented new definitions and knowledge; while students repeated and revised them, and 
then familiarize themselves with the content via practice questions. The students do not have opportunities to 
think and discuss the contents amongst themselves; thus, there is no space where ideas or proposals could be 
further spawned. This might prevent the establishment of knowledge and skills. To this end, it may be necessary 
for one to work on human characteristics such as the curiosity of children in order to foster practical 
competencies from the viewpoint of the education dimension advocated by CCR. Likewise, children can also 
demonstrate their own leadership to solve these problems. There may be a need for classes that foster the 
resilience that require to think, overcome concerns regarding the contents and discuss contents until they are able 
to reach a singular conclusion or revelation. It could be said that it is essential to first develop the understanding 
of teachers’ practical competencies and the ability to conduct classes while appropriately executing them in order 
to nurture the practical competencies of children described in these curriculm.  

To sum up, Although the curriculum is in line with the global trend in terms of competency-based education, it 
became clear that there was a big gap between the curriculum and textbooks. Moreover, teachers who are 
teaching along with the current textbooks were difficult to provide the lessons to improve students’s 
competencies written in the curriculum. Revison of the textbooks have been procceding currently, therefore it is 
expected that textbooks in line with the new curriculum are developed. The future challenge is also to improve 
the capacity of teachers to conduct lessons that foster students’ competencies.  

7. Conclusion 
This paper examined the similarities and differences between competencies discussed mainly in developed 
countries and competencies discussed in African countries from the perspective of competency based educational 
design in African nations, and clarify the characteristics of each approach. Next, using Mozambique as an 
example, we tried to clarify how this country’s primary mathematics education curriculum, textbooks, classes, 
etc. were developed and what issues were being confronted.  

There was no significant change in learning content comparing the curriculum between 2004 and 2015, but it 
became clear that competencies were revised from content related to basic knowledge and skills to content 
related to practical skills. An emphasis was placed on the ability to use social, cultural and technological tools 
used in an interactive manner in the competencies that were contained in the 2015 curriculum. Indeed, this was 
one of the key competencies proposed by the OECD “Definition and Selection of Competencies (DeSeCo)” 
project. However, most of the contents of the new textbook focus on “basic competencies” centered on basic 
knowledge and skills. Furthermore, there were many classes where teachers presented questions listed in the 
textbook as they are. Hence, it became apparent that the nurturing of practical competencies listed in the 
curriculum was largely reliant on the abilities of the teacher. In other words, there was a big gap in the contents 
of the “textbook” that should serve as a bridge between the intended and practiced curriculum. Furthermore, 
another issue could be the teachers’ insufficient understanding of the content of the practical competencies 
described in the curriculum and abilities to carry out the class. 

While Mozambique is no more than a case study, the accumulation of such basic research has implications for 
improving the quality of education. It is hoped that similar studies can be performed in other African nations. 
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