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Curricula around the world make more and more use of goals trying to capture 
different kind of processes for the students to master. For mathematics education in 
Denmark, these ambitions have been described in terms of a set of mathematical 
competencies. However, bringing such competencies into the actual teaching practices 
has proved challenging. Matematrix is a Danish mathematics textbook system for 
grades k-9 designed to support the mathematics teachers in facing this challenge. In 
this paper, I – as one of the designers and authors of the textbooks – present one of the 
key elements in this endeavour: A three-dimensional content and objectives model 
combining mathematical competencies, mathematical core concepts and grade level. 
Following that, I exemplify the use of the model at three different levels of textbook 
design: The structuring of the content for the books in general, the focal points for each 
chapter in the various books and the development of tasks for a specific chapter. 

INTRODUCTION 
In the decade 1998–2008 I was one of the leading persons in the shaping and writing 
of a new series of mathematics textbooks, Matematrix, for the compulsory Danish 
“folkeskole”, i.e. grades k–9. The first three years before the publication of the first 
book in 2001 were spent on deciding on and didactically designing the fundamental 
characteristics of the new books to come. 
That process took place parallel to my involvement in the so-called KOM Project, 
where a set of mathematical competencies was proposed as a key element in the 
development of mathematics education in Denmark. Hence, one of the main ambitions 
for the new textbook system became an attempt to systematically facilitate the 
incorporation of mathematical competencies as a key element in mathematics 
education for grades k-9 in Denmark. 
In this paper I will concentrate on describing how this ambition was fleshed out when 
developing a model for the content and objectives of the various parts of the textbooks. 
First, I will shortly introduce the KOM framework. Then I present the model itself, and 
finally I exemplify its use in the development of the actual textbooks. 

THE KOM PROJECT, COMPETENCY AND MATHEMATICAL 
COMPETENCIES 
The core of the KOM Project, running from 2000–2002, was to identify, explicitly 
formulate and exemplify a set of mathematical competencies as independent 
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dimensions in the spanning of mathematical competence, cf. Figure 1. Niss & Højgaard 
(accepted) gives an updated account of the KOM framework, whereas Niss & Højgaard 
(to appear) provides a more thorough presentation and analysis of the project and an 
English translation of the original report. 

 

Figure 1. A visual representation—the “KOM flower”—of the eight mathematical 
competencies presented and exemplified in the KOM report (Niss & Højgaard, 

accepted). 
Such a set of mathematical competencies has the potential of replacing the syllabus as 
the focus of attention when working with the development of mathematics education, 
simply because it offers a vocabulary for a focused discussion of what it means to 
master mathematics (Blomhøj & Jensen, 2007; Jensen, 2007). 
The definition of the term “competence” in the KOM report (Niss & Jensen, 2002, p. 
43) was semantically identical to the one I use: Competence is someone’s insightful 
readiness to act in response to the challenges of a given situation (cf. Blomhøj & 
Jensen, 2003). In definite form, a mathematical competency is consequently defined as 
someone’s insightful readiness to act in response to a certain kind of mathematical 
challenge of a given situation. 

A MODEL OF TEXTBOOK CONTENT AND LEARNING OBJECTIVES 
Following the approach of the KOM Project, a pivotal part of the endeavour to 
systematically facilitate the incorporation of mathematical competencies as a key 
element in mathematics education is to separate mathematical competencies and 
subject matter areas as two independent dimensions of content (Højgaard, 2012; Niss 
& Højgaard, to appear). Subsequent research and development work supported the 
importance of such an approach (Højgaard & Sølberg, 2019). 
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Hence, it was decided that a set of mathematical competencies—slightly different from 
the ones in the KOM report due to research on putting the competencies into 
educational practice (Jensen, 2007, pp. 264–265)—on the one hand and a core syllabus 
consisting of a set of 27 fundamental mathematical concepts derived from the 
curriculum on the other hand should act as two independent dimensions in the spanning 
of the content and underlying learning objectives for all the Matematrix books for grade 
k–9. Analytically this can be used to create the three-dimensional model depicted in 
Figure 2. 
 

 

Figure 2. A three-dimensional competencies × concepts × grade model for deciding 
on the content and objectives of the various parts of the books in the textbook series 

Matematrix. 

EXAMPLES OF PUTTING THE MODEL TO WORK 
To make it a functional didactical tool, the three-dimensional model was used to 
generate two two-dimensional matrix models. The first step was to “lift off the ceiling” 
of Figure 2 to get a large matrix structure combining the 27 fundamental concepts with 
the 10 grades (Jensen, 2001). This model was used to structure discussions of the 
emphasis on and progression in the intended work with each concept, specified by 
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deciding on the headings and proposed conceptual learning objectives of each chapter 
in each book. As an example, the concept of function is introduced in a chapter in the 
book for grade 7. Prior to that, the chapter Relationships in the book for grade 6 
(Gregersen et al., 2008a) focuses on relationships between variables more generally 
and everyday like, and following that a chapter in the book for grade 8 introduces linear 
functions. 
These conceptual choices for each book were then combined with the set of 
competencies to form a second so-called competency matrix for each book; 
competencies × chapter headings. As an example, Figure 3 shows the competency 
matrix for the textbook for grade 6, given in the accompanying teachers manual 
(Gregersen et al., 2008a,b).  
In the developmental process, these competency matrices have been used as a vehicle 
to maintain a strong focus on the mathematical competencies. This has been fleshed 
out on both a chapter and a task design level. Some of the chapters have primarily been 
decided on and developed with a specific competency in mind. As an example, the 
chapter Reality and mathematics in the book for grade 6 is devoted to mathematical 
modelling, and he explanations in the center of the chapter (Gregersen et al., 2008a, 
pp. 130–131) is about the mathematical modelling process, not specific mathematical 
concepts. 
For task design purposes, the competency matrices have been used to decide on and 
communicate which 2-3 competencies that were explicitly focused on and proposed as 
learning objectives for each chapter in the book, cf. Figure 3. To make these decisions 
more concrete and binding, the guidelines for each chapter in the teacher’s manual are 
initiated by the list of proposed learning objectives (e.g., Gregersen et al., 2008b, p. 
30): 

• 2–4 with a conceptual focus, e.g., “[…] develop an understanding of, what it 
means that there is a relationship between different incidents and magnitudes” 
(Gregersen et al., 2008b, p. 30, author’s translation), stemming from the 
concepts × grades model, and 

• 2–3 competency objectives, e.g., “[…] represent mathematical relationships 
in different ways and gain experiences with their different strengths and 
weaknesses” (Gregersen et al., 2008b, p. 30, author’s translation), stemming 
from the competencies × conceptual chapter headings model. 

As a design principle strengthened in the ongoing revision of the entire Matematrix 
book series, each of the stated competency objectives are accompanied by a list of tasks 
(from the chapter in focus) explicitly designed with that objective in mind, and this  
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Figure 3. An example from grade 6 of the competency matrix – competency 
objectives × chapter headings – accompanying each book in the mathematics 

textbook series Matematrix (Gregersen et al., 2008b, p. 13, author’s translation). 
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competency potential is addressed in the comments to each task. As an example, the 
competency objective given above regarding strengths and weaknesses of different 
representational modes has been used to generate the following task (Gregersen et al., 
2008a, p. 134, my translation): “Use different mathematical tools to work with question 
a-e. […] c. How can one draw a sunset? […]” 
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