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Figure 15. Calculating with the arithmetic rack in W&R (2000s, left, Grade 2, student 
book 4, p.  2, student book 4a, p.  

4.2.3 Use of students’ own input 

All thirteen textbooks included in our analysis emphasize in their teacher guidelines 
to let students explain in their own words what is happening in context situations, 

express what is 
happening by using arrow language. All textbooks provide students with various 
assignments in the student books to produce problems themselves, the so-called 
“own productions” (F
come up with their “own constructions” of solution procedures is to a certain extent 
recognizable in all textbooks published from the 1990s on. These textbooks 
regularly present worked examples of different calculation strategies for particular 
addition or subtraction tasks, such as shown in Figure 14. These worked examples 
provide the opportunity to discuss multiple calculation procedures with students, 
yet this is not precisely the same as comparing and making use of students’ own 
solution procedures—as emphasized in Proeve and TAL.  

 
 

 

  
Figure 16. Assignments for own productions in WiG1 (1980s, left, Grade 1, student 
book 1b, p. right, Grade 1, Student book 3b, p.  
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4.3 Conclusion Study 2 

Study 2 showed that RME learning facilitators mentioned in the core documents 
including use of reality, models, and students’ own input, are also present in the 
analyzed RME-oriented textbooks. However, regarding the use of particular 
learning facilitators, our findings are mixed—we found correspondences of RME-
oriented textbooks with the RME core documents, as well as deviations. To provide 
an overview of our results from Study 2, we aggregated the textbooks findings per 

 

In most cases, the use of learning facilitators provided by all or most RME-
oriented textbooks corresponds with the intended use of these facilitators as 
indicated in the RME core documents. This applies to the use of the bus context 
and other context situations for providing meaning, the use of arrow language for 
symbolizing what is happening, and the use of the arithmetic rack and the empty 
number line. Also, the use and the disappearance of the one hundred square are 
in line with the core documents. Furthermore, there is a correspondence between 
the textbooks and core documents regarding the use of students’ own input in the 
teaching-learning process in the form of their own wordings, their own 
productions of problems, and—although only to a certain extent—their own 
constructions of solution procedures. 

In several other cases, most or all textbooks deviate from the original intentions 
articulated by Wiskobas. This applies for the use of the bus context to introduce 
addition and subtraction in one situation, for the use of arrow language to relate 
addition and subtraction, and for letting students use arrow language to describe 
what is happening. These ways of using these learning facilitators, which are no 
longer mentioned in Proeve and TAL, are missing in the textbooks published after 
Proeve as well. In some textbooks, the use of the bus context to carry out multiple 
calculations in one situation is also not included. 

A learning facilitator on which textbooks differ from Proeve and TAL is the 
segmented number line. While there is a change in the core documents from the 
segmented number line (in Wiskobas Proeve and 
TAL
Proeve empty number line, the segmented 
number line is still in use as well, mostly for positioning numbers and supporting 
calculations. Regarding relating addition and subtraction on the segmented 
number line, there is no overall pattern—some textbooks do this and others not. 
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Figure 17. RME learning facilitators and their intended use for early addition and 
subtraction in Wiskobas Proeve , TAL , and RME-oriented textbooks per time 
period 
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5. Overall conclusion and discussion 

The aim of this research was to trace how the RME reform evolved, and to 
unravel the relationship between the intentions of the RME reform and its 
implementation in textbooks. Our focus was on early addition and subtraction. 
We carried out two studies—one on the intended curriculum level as laid down 
in RME core documents, and one on the potentially implemented curriculum 
level in the form of RME-oriented textbooks.   

In the study on RME as intended, we found that RME ideas on using reality, 
models, students’ own input, and non-routine problems are steadily present in the 
RME core documents published over time. In these documents, we also found 
changes over time regarding particular learning facilitators and their intended use. 
Some of these changes can clearly be characterized as further refined 
concretizations of RME ideas. An example of this is the evolvement of the 
number line from a segmented to an empty one, which enables structured and 
varied calculation. These changes imply that reconceptualization of RME ideas 
not only took place on the overarching level of big ideas and teaching principles 
of RME, but also on the more detailed level of particular learning topics. 

We also detected that some ideas that were emphasized in Wiskobas, the oldest 
RME core document, are surprisingly not present in the more recent ones Proeve 
and TAL. The most outspoken example of this is the use of learning facilitators 
for relating addition and subtraction to each other, which reflects the RME 
principle of intertwining related learning strands. This leaving out of ideas that 
earlier were present may be unintentional. We could not determine why these 
changes actually occurred, since the RME core documents did not provide 
arguments for these changes. 

Our study on RME-oriented textbooks also led to mixed findings. We found that 
the RME-oriented textbooks generally correspond with the core RME documents 
on the point of the presence of learning facilitators, but at the same time we could 
not detect an overall pattern of alignment regarding the use of these learning 
facilitators. Thus, on the one hand, based on our findings we can conclude that 
over the course of fifty years the RME reform was and is still clearly present in 
Dutch primary school textbooks. On the other hand, this does not mean that these 
textbooks are fully in consonance with RME’s intentions. We found several 
differences between the intended use of particular learning facilitators as 
indicated in the RME core documents, and the actual use of these facilitators as 
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described in the textbooks. Something similar was already found in the study 
Wiskobas in textbooks In our study, we again found, over a long 
period of time, deviations from the original RME intentions in RME-oriented 
textbooks. A striking example of this is the use of arrow language. All textbooks 
that suggest its use apply it as a filling-in exercise, which is almost the opposite 
of using arrow language to describe what is happening, which is what was 
originally intended. Such findings clearly indicate that the mere presence of a 
particular RME feature in a textbook does not tell the whole story. To get a 
broader picture of how the RME reform was implemented in textbooks, the way 
in which it is interpreted in the textbooks has also to be taken into account. 

This brings us to the limitations of our research. Our design only covered the level 

the implemented 

scope and needs to be investigated as well to achieve a full understanding of the 
development and implementation process of RME. Of course, such a study 
should also not be restricted to early addition and subtraction but should include 
the full spectrum of mathematical content domains. 

Although we are aware of the constraints of our research, we think we can 
conclude that it clearly shows how complicated the process is of generating and 
further developing ideas for how to teach mathematics and consequently getting 
them implemented in materials that teachers can use for their teaching. Our 
research has disclosed this process, which is in no way a straightforward route. 
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Primary school mathematics in the Netherlands:  
The perspective of the curriculum documents 

1. Introduction 

In the Netherlands, the school system consists of three stages: primary education; 
secondary education; and higher education (see Figure 
students in the age range from 4 to 12 years and starts with two kindergarten 

(Grades 1 to 6 ary education is divided into three different levels with 
several sub-levels and for these three levels the number of grades differs. Higher 
education includes vocational education and university education. Although each 
level of secondary education is meant to prepare students for a particular form of 
higher education, it is also possible for students to switch between levels. For 
example, a student who has attained a diploma in HAVO (higher general 

rade of VWO (pre-
 

Children can go to school when they are 4 years old, but education is compulsory 
from the age of 5 until 16. After this age, education is partly compulsory, which 
means that students have to continue school until their 18th birthday or until they 

whichever comes first. 

In this chapter, we discuss the mathematics curriculum for the primary school 
stage. The reason for this choice is that, in the Netherlands, primary education 
has a longer history than secondary education in thinking about the goals to be 
achieved by the students. In primary education, the first goal prescriptions were 
released in 1993, while for secondary education they came only in 2009 and only 
for the first years of secondary school. For the remaining years, the curriculum is 
determined by the topics included in the final secondary school examinations. 
Moreover, the primary school mathematics curriculum is laid down in various 
curriculum documents which makes it interesting to investigate how these 
documents together form the curriculum. 
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Figure. 1. The Dutch educational system  

2. Curriculum documents for primary school mathematics education 

Mathematics education starts in the kindergarten years with doing playful 
mathematics-related activities. In the grade years, mathematics is taught 
systematically in daily lessons for about five hours per week. The mathematical 
content that is taught in primary school is mainly defined in four types of 
curriculum documents: 

 the legally prescribed standards; 
 resources describing teaching-learning trajectories; 
 textbooks; and 
 assessment materials, especially compulsory tests at the end of primary 

school. 
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These documents represent different curriculum levels (e.g., Goodlad, 1979; 

as the intended curriculum, that is, the curriculum that describes the desired 
learning outcomes at a particular time in students’ school career. Following 

as a separate level, the potentially implemented curriculum, intermediating 
between the intended curriculum and the implemented curriculum, which refers 
to the actual teaching and learning processes taking place in school (see Figure  

 

 
Figure. 2. Levels of curriculum in the Netherlands (adapted version from Valverde et al.,  

 
The teaching-learning trajectories are a mediating layer between the intended and 
the implemented curriculum and, therefore, belong to the potentially 
implemented curriculum. These trajectories sketch learning pathways through 
which students can achieve the standards that have been determined for the end 
of primary school. Although the development of these teaching-learning 
trajectories was initiated and financed by the Ministry of Education, they do not 
have a statutory status and, thus, they are not part of the formal intended 
curriculum. Finally, assessment materials influence the implemented curriculum 
because in these materials the mathematical knowledge, skills, and insights 
students are supposed to achieve over the school grades are operationalized. 
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The aforementioned curriculum documents each have their own role in 
supporting mathematics education that is realized in primary school and 
determined by different actors, including the Ministry of Education, SLO 

e for Tests and 

authors and publishers, and developers and researchers of the Freudenthal 
Institute. Our aim with this chapter is to illustrate the primary mathematics 
curriculum in these documents and to discuss their coherence. However, to 
understand the role these curriculum documents play in Dutch mathematics 
education, we first pay attention to the constitutionally established freedom of 
education in the Netherlands. 

3. Freedom of eduction 

In the Netherlands, freedom of education implies that the government is rather 
restrained in being involved in how education is realized. The origin of this policy 
dates to the Dutch Constitution of 1848 that permitted the founding of schools 
based on a religious denomination (Bakker, Noordman, & Rietveld-van 

denominational schools from then on were to receive the same financial resources 
from the government as 
decided that this regulation also applied to schools with specific pedagogical 

 

As a consequence of the restrained policy, before the first Dutch standards could 

occurred around the central question of whether or not governmental prescription 

2008, after a parliamentary inquiry of educational innovations that had taken 
place, the government has strived more explicitly than before to make a strict 
distinction between the what 
how (the way in which this 
parliament stated that the government only prescribes the ‘what’, and not the 
‘how’ (Committee Parliamentary Research Education, 2008; Ministry of 

presently sees freedom of 
education as grounds for the founding of schools based on specific ideas about 
educational and didactical approaches (Education Council, 2012; Ministry of 

 a 
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law amendment for having a renewed interpretation of the freedom of education 
in this spirit. 

As a result of the freedom of education, the Dutch government does not interfere 
with textbook development and there is no authority that recommends, certifies, 
or approves textbooks before they are put on the market. This means that there 
are few restrictions in developing and publishing textbooks. Schools are free to 
choose a textbook that they think fits most closely to their view on teaching. 
Regarding the compulsory student test at the end of primary education, schools 
have limited choice. Schools may use the test that is developed by Cito and 
commissioned by the government, or may use a test developed by another 
company but also approved by the Ministry of Education. 

4. The mathematics curriculum as reflected in standards  

The standards for mathematics education in primary school are described in two 
ways. The current Core Goals 
eleven, globally formulated goals, which leave much room for interpretation 
about what mathematics students should learn in primary school. In 2010, the 
Core Goals document was extended with the Reference Framework (Ministry of 

nts should have 
achieved at the end of primary school (and at the end of secondary education and 

 

4.1 The Core Goals for mathematics 

Figure 3 shows the complete list of goals for mathematics as included in the Core 
Goals document published in 2006. For example, for basic number operations, 
students have to learn to calculate in practical situations, and should be able to 
calculate mentally and in clever ways, and should be competent to carry out 
standardized calculation methods in a more or less curtailed way. What “practical 
situations” include and what these different methods imply is not specified. 
Regarding the number range, it is only mentioned that mental calculation should 
at least cover whole numbers to one hundred and that additions and subtractions 
up to twenty should be known by heart. 

In addition to the goals, the Core Goals document also gives a so-called 
characteristic of mathematics which describes what is valued in mathematics 
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education. Next to the basic mathematical skills and knowledge regarding the 
relationships and operations that apply to numbers, measurements and structures, 
more overarching competences should be valued in mathematics education, such 
as asking mathematical questions and problem solving. Further, it is emphasized 
that students should develop mathematical understanding and acquire 
mathematical literacy. By teachers keeping in mind students’ knowledge, 
competences, and interests, students “will feel challenged to carry out 
mathematical activity and […] will be able to do mathematics at their own level, 

should also learn to respect each other’s ways of thinking. Mathematics is, thus, 
seen as a social activity: in addition to working individually, students have to 
work in groups and should “learn to use explaining, formulating, notating, and 
giving and receiving criticism as a specific mathematical method to organize and 
ground their thinking and to pre
is that students should learn mathematics in the context of situations that are 
meaningful to them. 

By including these directions in the characteristic of mathematics education, the 
Core Goals go, in a way, beyond prescribing just the what of mathematics 
education. They also provide a view on the learning of mathematics, which is 
reflected in the preamble of the Core Goals document. Although it is clearly 
stated that the given goals do not comment about didactics, which is in line with 
the freedom of education, the preamble does provide some indications about the 
ways in which teachers can stimulate students’ development, for example, that 
education should be structured, interactive, and make connections to daily life 
(Ministry of Education, 2006, pp. 7-   

4.2 The Reference Framework for mathematics 

The Reference Framework was developed as a result of increasing concerns about 
the mathematical skills of students in secondary and vocational education 

regarding the attainment targets that students should reach at specified points in 
their schooling, starting from the end of primary school. These attainment targets 
concern the domains of number, rational numbers and ratios, measurement and 
geometry, and data handling. For each domain, three competences are 
distinguished: using mathematical language, making connections between 
procedures and concepts, and carrying out applications in contextual situations 
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and bare number problems. Furthermore, for each of these competences, three 
performance expectations are formulated: knowing by heart, being able to use, 
and understanding.  

The standards are formulated for three age-
-levels. 

The levels 1S and 1F are meant for the end of primary school and the beginning 
of secondary education, in which 1S is meant for the majority of students 

meant for older students. Table 1 shows some examples of the intended content 
and performance expectations for 1F and 1S in the domain of number. 

 

 

Figure 3. The goals in the Core Goals document for mathematics (from Ministry of 
Education, 2006, pp. 40-  
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Table 1 
Examples of the intended content and performance expectations for 1F and 1S in the 
domain of number  
Level 1F Level 1S (which also includes level 1F  

Translating a simple problem situation  
into a number sentence 

Rounding off whole numbers to round 
numbers 

Mental calculation: addition, subtraction, 
multiplication, and division ‘with  
zeroes,’ also with simple decimal 
numbers: 
30 + 50  1200 – 800 
65 × 10  3600 ÷ 100 
1000 × 2.5  0.25 × 100 

Efficient calculation (+, –  
the properties of numbers and  
operations, with simple numbers 

Addition and subtraction (including 

numbers and simple decimal numbers: 
235 + 349  1268 – 38  
€2.50 + €1.25 

Multiplication of a one-digit number with  
a two-digit or three-digit number: 
7 × 165 
5 hours work for €5.75 an hour 

Multiplication of a two-digit number with  
a two-digit number: 
35 × 67 

Division of a three-digit number with a 
two-digit number, with or without a 
remainder: 
132 ÷ 16 

Translating a complicated problem situation 
into a number sentence 

Rounding off decimal numbers to whole 
numbers 

Mental calculation: addition, subtraction, 
multiplication, and division ‘with zeroes,’ 
also with more difficult numbers, 
including larger numbers and more 
complicated fractions and decimal 
numbers: 
18 ÷ 100  1.8 × 1000 

Efficient calculation with larger numbers 
Division with a remainder or a (rounded 

 
122 ÷ 5 

Note: From Ministry of Education (2009, pp. 23-  
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As compared with the 1F-level, the 1S-level generally involves handling more 
complex problem situations, dealing with more difficult numbers including larger 
numbers and complicated fractions and decimal numbers, and a higher level of 
understanding. For example, students have to understand the difference between 
a digit and a number, the importance of the number zero, and reasoning about 
questions like: “Does there exist a smallest fraction?” (Ministry of Education, 

 

The way in which the standards in the Reference Framework are formulated is 
more specific than in the Core Goals document. For example, in the latter 
document it is just stated that students have to “learn to add, subtract, multiply, 
and divide in clever ways” 
specific about what these “clever ways” imply, namely that students should learn 
“efficient calculation using the properties of numbers and operations” (Ministry 

Reference Framework more directions are given regarding the number range. For 
example, concerning multiplication, students should learn a standard procedure 
to multiply a three-digit number by a one-digit number, and a two-digit number 
by a two-digit number. Similar to the Core Goals, the Reference Framework gives 
no specifications or examples of efficient calculation methods or standard 
procedures. The same goes for descriptions as “meaningful”, “simple”, and 
“more complex” context situations. Thus, the Reference Framework, like the 
Core Goals, leaves much room for interpretation. 

5. The mathematics curriculum as reflected in teaching-learning 
trajectories 

In the years after 1993 when the first Core Goals were published, there was 
discussion about whether these end-of-primary-school standards were sufficient 

there was a plea for having longitudinal teaching-learning trajectories with 
intermediate attainment targets. In 1997, this plea for such trajectories, which 
were a new educational phenomenon at that time, was honored. The Ministry of 
Education commissioned the Freudenthal Institute to develop TAL teaching-
learning trajectories. The acronym TAL stands for Tussendoelen annex 
leerlijnen [Intermediate attainment targets annex teaching-learning trajectories]. 
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The first TAL trajectory (see Treffers, Van den Heuvel-Panhuizen, & Buys, 
-number arithmetic in the lower grades of primary school and 

was followed by a trajectory on whole-number arithmetic in the upper grades of 
primary school (see Van den Heuvel- or the 
upper grades, a trajectory for rational numbers was also developed (see Van 

-
learning trajectory was developed for both the lower grades (see Van den Heuvel-
Panhuizen & Buys, 

1  Later, SLO developed online TULE 2  teaching-
learning trajectories for all subjects. For mathematics, this TULE document was 
based on TAL. Because there are only slight differences in content between the 
TAL and the TULE trajectories, we confine ourselves here to a description of the 
TAL trajectories and, in particular, to the two on whole-number arithmetic. 

In the view of the TAL developers, the term teaching-learning trajectory 

has three interwoven meanings: a learning trajectory that gives a general 
overview of the learning process of the students; a teaching trajectory, 
consisting of didactical indications that describe how the teaching can most 
effectively link up with and stimulate the learning process; and a subject 
matter outline, indicating which of the core elements of the mathematics 
curriculum should be taught. (Van den Heuvel-  

To make the interconnectedness of learning content and didactical approach 
concrete, in the TAL trajectories on whole-number arithmetic there are 
intermediate attainment targets to serve as landmarks towards achieving the goals 
as included in the Core Goals document, together with teaching frameworks. 
These teaching frameworks are descriptions of the teaching-learning processes 
that are considered to contribute to achieving these targets. For example, 
regarding addition and subtraction, an intermediate attainment target says that, by 
the end of Grade 2, students should know how to solve addition and subtraction 
problems to one hundred, both in context and in a bare number format (see 
Table 

 
1 Successively, these TAL trajectories have also been published in English (Gravemeijer 
et al., 2016; Van den Heuvel-Panhuizen, 2008; Van den Heuvel-Panhuizen & Buijs, 2008; 

 
2 See http://TULE.slo.nl/. TULE stands for Tussendoelen en Leerlijnen [Intermediate 
goals and teaching-learning trajectories]. Two of the three authors of TULE mathematics 

. 
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this intermediate attainment target, the teacher should have a good understanding 
of the nature and function of line and group models to shift students’ performance 
level from applying a counting strategy to a more flexible way of mental 
calculation and a formal way of operating with numbers. 

Table 2 
TAL intermediate attainment target and teaching framework for addition and subtraction 
to one hundred  
Addition and Subtraction to 100 at the end of Grade 2 
Intermediate Attainment Target Teaching Framework 

By the end of Grade 2, the students have 
memorized additions and subtractions to 
ten and have automatized them to twenty. 
They should then also be able to solve 
addition and subtraction problems to one 
hundred, both in context and in a bare 
number format. The children may use the 
empty number line, write down 
intermediate steps, or do it entirely in  
their heads. 

Necessary for the students to reach these 
attainment targets is that the teacher takes 
into account the different levels of the 
students’ understanding and adapts the 
teaching accordingly. The teacher has to 
have good insight into the nature and 
function of line and group models. Both 
models facilitate the transition from the 
initial calculation by counting to the later, 
more flexible, formal operation. 

Note: From Van den Heuvel- -  
 
The intermediate attainment targets and teaching frameworks form the essence of 
the intended teaching-learning processes. In addition, the TAL trajectories 
describe in full detail sequences of activities to be done, problems to be solved, 
strategies to be used, and the models that support these strategies. Thus, TAL 
provides specifications that are absent in the Core Goals and the Reference 
Framework. For example, for standard calculation methods to one hundred (and 

48 + 29 by doing 48 + 20  68 + 2  70 + 7  
(e.g., calculating 48 + 29 by doing 40 + 20 = 60 and 8 + 9 = 17 followed by 
60 + 17 = 
are described, such as making use of nearby round numbers (e.g., calculating 
48 + 29 by doing 48 + 30  78 – 1  
calculating 77 – 29 by doing 78 – 
way in which models can be used to support specific calculation methods, such 
as how an empty number line can be used to solve 48 + 29 by applying a stringing 
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Figure 4. The use of the empty number line to support different calculation strategies for 
solving 48 + 29 (from Van den Heuvel-Panhuizen, 2008, p. 67-68; based on Treffers, Van 
den Heuvel-  

 
Another example of the specifications that TAL provides concerns two forms of 
written calculation procedures and their interrelatedness for the upper primary 
grades: whole-number-based calculation and digit-based algorithmic calculation. 
In the case of a whole-number-based calculation3 of 463 + 
calculation is carried out with whole-number values working from large to small, 
that is from left to right (400 + 300 = 700; 60 + 80 = 140; 3 + 2 = 5; followed by 
700 + 140 + 
working from small to large, that is from right to left (3 + 2 = 5; 60 + 80 = 140; 
400 + 300 = 700; followed by 5 + 140 + 
to left, the procedure can be used as an introduction to digit-based algorithmic 
calculation4 involving calculating with digits (3 + 2 = 5; 6 + 8 = 14, write down 
the 4 and carry the 1; 1 + 4 + 3 =  

Similar to addition, for subtraction whole-number-based calculation and digit-
based algorithmic calculation belong in TAL to the common attainment targets for 
all students. In the case of multiplication, the most curtailed digit-based algorithmic 
calculation is not considered an attainment target for the lesser able students. For 
division, the traditional long division (the digit-
not considered to be an attainment target in the TAL trajectory for primary school. 

 
3 In the TAL teaching-learning trajectory (see Van den Heuvel-
whole-number-based calculation is called column calculation. 
4 In the TAL teaching-learning trajectory (see Van den Heuvel-
digit-based algorithmic calculation is called algorithmic calculation. 
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Figure 5 -number-based calculation from large to 

-number- -based 
algorithmic calculation. (from Van den Heuvel-Panhuizen, 2008, p. 147; based on 
Treffers, Van den Heuvel-  

 
Despite the detailed descriptions of the teaching-learning process for the primary 
school grades, the TAL trajectories are not meant to offer teachers guidance for 
their teaching on a day-to-day basis. The main purpose of the TAL trajectories 
was to bring coherence in primary school mathematics curriculum by providing 
a longitudinal overview of how children’s mathematical understanding develops 
from K1 and K2 to Grade 6, and how the different stages in this development are 
connected and are built on each other. An example of this structure is apparent in 
the three levels that are distinguished in the elementary process of learning to 
calculate: calculating by counting (e.g., solving number problems by counting on 
fin

problems at different levels, which is also recognizable in the distinction of 
whole-number-based calculation and digit-based algorithmic calculation. This 
idea reflects a concentric or spiral approach to teaching, in which a basic 
foundation is first laid, which later is filled with more complexity and depth. In 
other words, what is learned in one stage is understood in a later stage at a higher 
level. 

Alongside the domain specific descriptions, TAL explicitly pays attention to the 
overarching competence of problem solving, emphasizing that students have to 
work on non-routine problems. For example, for the lower grades of primary 
school, the problem “Try to make 24 using the following randomly chosen 
numbers under 10: 3, 4, 7 and 8” is suggested (Van den Heuvel-Panhuizen, 2008, 
p. 
students to deepen their understanding of digit-based algorithmic calculation. 
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Figure 6. Forty and ten and ten is sixty (Van den Heuvel-Panhuizen, 2008, p. 167; see 
also Gard  

6. The mathematics curriculum as reflected in textbooks 

Because a vast majority of Dutch primary school teachers rely heavily in their 

mathematics textbook series have a determining role in daily teaching practice 
(Van Zanten & Van den Heuvel-
mathematics textbook series on the Dutch market, all published by independent, 
commercial publishers. We focus here on the four most frequently used textbook 

De Wereld in 
Getallen - Pluspunt 
Fourdraine, & Van Gool, 2009- Alles Telt -Ploegh et 
al., 2009- Rekenrijk Bazen et al., 2009-  

All these textbook series provide materials for both students and teachers. Apart 
from the main books for students, the textbook series also have booklets with 
additional exercises and software for repetition. For Grades 1 to 6, the textbooks 
for students are accompanied by extensive teacher guidelines providing detailed 
information for each daily lesson, including directions for didactical approaches 
and differentiation. Moreover, these guidelines also provide, for each 

goals to be achieved. For the kindergarten years, the textbook series do not have 
student books but only have source books for the teachers. 

All textbook series offer content for numbers and operations (including whole 
numbers, decimal numbers, fractions, ratios and percentages, and the use of a 

eometry (including activities that can be labeled as 
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Table 3  
Overview of content and performance expectations regarding addition and subtraction 
for Grade 1 to 6 in WiG 
Grade Content and Performance Expectations 

1 Addition and subtraction situations are offered for the first time. At the end of 
Grade 1, students have started with solving addition and subtraction to 20, both in 
context situations and with bare numbers, and have started automatizing splitting, 
adding, and subtracting with numbers to 10. 

2 Students continue automatizing splitting, adding and subtracting to 10, and start 
automatizing addition and subtraction to 20 and later to 100. One of the strategies 

 – 
48 –  

3 Students continue automatizing adding and subtracting to 20. Students add and 
subtract to 1000, by which they make use of the decimal structure of numbers 
(300 + 40; 560 – 
165 + … = 
number sentences and are calculated mentally in which the use of scrap paper and 
an empty number line are allowed. A start is made with using clever calculation 

 +  

4 Students add and subtract to 1000 by mental calculation, also in clever ways and by 
estimation. Hereafter, this is extended to numbers to 10,000 and 100,000, in which 
students split the numbers, for example, in so many thousands, hundreds, tens, and 
ones. Students learn whole-number-based written addition and subtraction; after 
that, they learn digit-based algorithmic addition and subtraction to 1000. A start is 
made with digit-based algorithmic addition and subtraction with decimal numbers 
in the context of money. 

5 Students add and subtract to 10,000 by mental calculation, also in clever ways and 
by estimation. Hereafter, this is extended to numbers to 1,000,000, in which 
students make use of decimally splitting the numbers. A start is made with adding 
and subtracting bare decimal numbers (3.5 + 0.8; 9.45 – 3 -based 
algorithmic addition and subtraction with whole numbers is done to 10,000 and 
with decimal numbers in the context of money up to €10,000. 

6 Students add and subtract to 1,000,000 by mental calculation, also in clever ways 
and by estimation. Students add and subtract with decimal numbers 
(2.55 + 3.5 + 102; 7.85 – -based algorithmic addition and subtraction 
with whole numbers is done to 100,000 and with decimal numbers in the context of 
money up to €10,000. 
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ains, the content and performance expectations included 
in the textbook series are quite similar. For example, for the domain of numbers 
and operations, all textbook series contain the automatizing and memorizing of 
addition and subtraction facts to twenty and the multiplication tables to ten; 
mental calculation with standard strategies and with varying strategies; 
estimation; written calculation in one or two standard ways (whole-number-based 
and digit-based- n mental 
calculation, written calculation, and using a calculator. As an example, Table 3 
provides an overview of content and performance expectations regarding addition 
and subtraction in the textbook series WiG. 

Although there are many similarities among the four textbook series, there are 
also differences, mostly related to the sequencing of the content and performance 
expectations over the grades . For example, for estimation and written 
calculation, the sequencing differs among the four textbook series. 

Table 4 
Sequencing of the content related to addition and subtraction (whole numbers and 
decimal numbers) over the grades in the four most widely used Dutch textbook series 
Content and performance expectations Textbook series 

 WiG PP AT RR 

Addition and subtraction facts up to 20 Grades 
1-3 

Grades 
1-3 

Grades 
1-3 

Grades 
1-3 

Mental addition and subtraction in standard 
ways 

Grades 
2-6 

Grades 
2-6 

Grades 
2-6 

Grades 
2-6 

Mental addition and subtraction in varying 
ways 

Grades 
2-6 

Grades 
2-6 

Grades 
2-6 

Grades 
2-6 

Addition and subtraction by estimation Grades 
3-6 

Grades 
4-6 

Grades 
2-6 

Grades 
2-6 

Whole-number-based written addition and 
subtraction 

Grades 
4 

Grades 
3-4 

Grades 
3-5 

Grades 
4-6 

Digit-based algorithmic written addition and 
subtraction 

Grades 
4-6 

Grades 
4-6 

Grades 
3-6 

Grades 
4-6 

 
The performance expectations are also mostly similar across the four textbook 
series. For example, they all start the automatization of adding and subtracting to 
10 in Grade 1 and to 20 in Grade 2. They all also continue the process of 
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memorizing addition and subtraction facts in Grade 3. Furthermore, all textbook 
series offer context situations for addition and subtraction from Grade 1 to 
Grade 6, first with whole numbers and later with decimal numbers in the context 
of money, and bare decimal numbers. Another similarity is that all textbook series 
provide directions on how to stimulate understanding. An example is that all 
series explicitly offer ways to encourage students’ understanding of place value, 
for example by using a place value chart and making references to measurement 

 

  
Figure 7. A place-value chart in WiG (from Huitema et al., 2009-2014; students’ book Grade 5, 
p.  (E = eenheden [U = units], t = tienden [t = tenths], h = honderdsten [h = hundredths]. In 
Dutch, decimal numbers have a decimal comma instead of a decimal point.  

 
An example of a difference in performance expectations concerns students’ 
understanding of the relationship between whole-number-based and digit-based 
written calculation. For example, in WiG, AT, and RR, digit-based algorithmic 
written multiplication is derived from whole-number-based written 
multiplication, whereas in PP no relationship is explicitly made between the two 
forms of written multiplication. Another example concerns written addition and 
subtraction. RR is the only textbook series that offers whole-number-based 
addition and subtraction to Grade 
textbook takes as a performance expectation for the lesser able students. In RR, 
these students may choose to apply a whole-number-based or a digit-based 
calculation form. Regarding multiplication, WiG and PP have digit-based 
multiplication as a goal for all students, AT has whole-number-based 
multiplication as a goal for lesser able students, and RR again lets lesser able 
students choose between whole-number-based or digit-based multiplication. 
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Finally, differences occur regarding the goals that textbooks set for the end of 
primary school. For example, the number range within which the students have 
to solve written multiplication problems differs among the textbooks. The 
textbook series WiG, AT, and RR have as a goal that students learn to multiply 
two-digit numbers with three-digit numbers in a digit-based algorithmic way, 
whereas PP does not go further than multiplying one-digit numbers with three-
digit numbers and two-digit numbers with two-digit numbers. 

Besides the exercises that are meant for all students, the four textbooks all provide 
tasks at mostly three levels. For example, WiG distinguishes so-called one-star, 
two-stars, and three-stars level tasks. Differences between these levels involve, 
among other things, the number range used and the complexity of the questioning. 
Moreover, at the one-star level, more opportunity for repetition is offered and more 
concrete tasks are given for a longer period of time. For example, in the final lessons 
in Grade 6 about multiplication by estimation, the one-star level tasks comprise 

-star 
level tasks also include estimation with bar -
star level tasks require more insight, and often provide puzzle-like tasks, such as 

students have to use their knowledge of place value in a creative way.  

 
 

 
Figure 8. A Grade 6 one-star level task on multiplication by estimation (from Huitema et 
al., 2009-  
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Figure 9. A Grade 6 two-stars level task on multiplication by estimation (from Huitema 
et al., 2009-  

 
 

  
Figure 10. A Grade 6 three-stars level task on multiplication by estimation (from Huitema 
et al., 2009-  

 
What is lacking in the four textbooks is an overview of the domain-overarching 
competence of problem solving. This does not mean that the textbook series do 
not provide assignments that include problem solving. They do, but only a few 
assignments are included and not in a systematic way. Furthermore, problem 
solving tasks are mostly offered in the sections meant for the best students. In 
contrast, the application of mathematical knowledge and skills in solving 
straightforward context situations is dealt with in almost every lesson in each 
textbook series. Regarding another domain-overarching competence, namely 
using mathematical language, only AT provides an overview of mathematical 
words per grade. 
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7. The mathematics curriculum as reflected in the end of primary 
school test 

The compulsory test at the end of primary school serves three purposes. First, the 
test provides objective information used in making a decision about what level of 
secondary education a student will attend. Second, the test results are used to 

red. Third, the test 
results function for the school inspectorate, next to other indicators, as a measure 
to assess the quality of a school. So, the end of primary school test can be 
considered a high-stakes test, both for students and schools. 

The test that is developed by Cito and commissioned by the government is called 
Centrale Eindtoets [Central End of Primary School Test]. It is used by a majority 

other tests developed by commercial testing companies that are approved by the 
government. The criteria for approval, which are also the criteria for the Central 
End of Primary School Test, are described in the Toetswijzer Eindtoets PO 
[Directions for End of Primary Sc  

7.1 Mathematics in the Directions for End of Primary School Tests 

End of primary school tests must meet a number of demands with respect to 
validity, reliability, and content. Concerning the content, to which we confine 
ourselves here, end of primary school tests must cover levels 1F and 1S for all 
domains included in the Reference Framework (number, rational numbers and 

minimum and maximum proportion of test items is prescribed. Also, the 
competences (using mathematical language, making connections between 
procedures and concepts, and carrying out applications in context situations and 

n 
an end of primary school test. The same applies to the performance expectations 

 

There are also three additional specific demands. The first is that a test must 
contain both context problems and bare number problems, with a minimum 
proportion of 30% and 20% of all items, respectively. This demand is a direct 
outcome of a debate about whether mathematics education at primary school 
should include context situations or focus on bare number calculation. The second 
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demand is that end of primary school tests should allow the use of scrap paper in 
at least 80% of all items, adhering to research that indicates using scrap paper 
was of more influence on getting a correct answer than use of a particular 
calcu
measure whether students are able to use a calculator in a reasonable way. 

7.2 Mathematics in the Central End of Primary School Test 

Because a majority of schools use the Central End of Primary School Test 

not all performance expectations mentioned in the Reference Framework. This 

ability to make use of measurement devices is not assessed, due to the fact that 
the Central Test used now has a multiple-choice format. 

Table 5 
Content included in the Central End of Primary School Test for mathematics  
Domain mentioned in 
Reference Framework 

Content included in Central End of Primary School Test 

Numbers Number sense 
Operations with whole numbers and decimal numbers 
Operations with fractions 

Ratios Identifying ratios and expressing them as part-whole, 
fractions, percentages 

 
... 

Measurement and geometry Measurement: length and circumference, area, volume, 
weight, time and speed, money 

Geometry: shapes and figures, orientation and 
localization, symmetry and patterns 

Data handling Tables 
Graphs 

Note  
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For the Central Test, the Directions for End of Primary School Tests are extended 
with detailed specifications regarding the content and performance expectations. 
For example, for basic operations with whole numbers and decimal numbers, 

 

 adding and subtracting using properties of numbers and operations, including 
calculation with numbers with zeroes (e.g. 4000 + 60,000; 180,000 –  

 using standard procedures for addition and subtraction with large whole 
numbers and decimal numbers with multiple digits; 

 adding and subtracting by estimation with large whole numbers and with 
decimal numbers (49.95 + 128.95 + 32.35 is about 50 + 130 +  

 multiplying and dividing by using properties of numbers and operations, 
including multiplying and dividing whole numbers and decimal numbers by 
10, 100, 1000 (1.8 × 
other numbers with zeroes (60 × 400; 3200 ÷  

 using standard procedures for multiplication and division with large whole 
numbers and decimal numbers; 

 interpreting the remainder of a division problem (e.g., transporting 349 
children in buses; each bus can transport 45 children; 659 ÷ 45 = 14 

 
 multiplying and dividing by estimation with large whole numbers and 

decimal numbers (49 × 198.97 is about 50 ×  

 
Because of the amount of content included in the Central Test, for language and 
mathematics together, it takes three mornings, including breaks, to administer the 
test. The 2015 version of the Central Test included 85 items for mathematics. In 
all items, the use of scrap paper was allowed. Figure 11 shows four items of the 
2015 Central Test. 
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Figure 11. Four items on basic operations from the 2015 Central Test (from CvTE, 

 

8. The coherence of the mathematics curriculum 

The coherence of a curriculum is of decisive influence on students’ opportunities 

considered in different ways, of which the alignment of different curriculum 
resources, referring to the degree in which resources accord to one another, can 

We use the term in this way, which is visualized in the Dutch curricular spider 
web m
coherence of the several elements of a curriculum, but at the same time it also 
makes clear how vulnerable a curriculum is. When it is pulled too hard at the 
ends, the spider web can break. For example, if learning materials do not fit the 
content to be learned, then learning goals probably will not be achieved. 
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Figure 12  

 
The situation in which decisions regarding the curriculum are made by different 
actors—a government, textbook publishers, testing organizations—who each may 
have their own goals and visions, can be considered a threat to curricular coherence 

Netherlands with its policy of freedom of education. Therefore, in this section, we 
address whether the documents that describe the intended curriculum (the Core 

the documents that we consider as the potentially implemented curriculum (the 
TAL teaching-learning trajectories, the textbook series, and the end of primary 

 

8.1 Coherence within the intended curriculum 

The Core Goals document and the Reference Framework give descriptions of the 
same content and performance expectations. All domains, content, and 
performance expectations included in the Core Goals document are also 
mentioned in the Reference Framework. The same goes for the overarching 
competences of using mathematical language and problem solving, although the 
latter has a less prominent place in the Reference Framework than in the Core 
Goals document. 
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As noted earlier, the Reference Framework is elaborated in more detail than the 
Core Goals document and the Reference Framework distinguishes two levels in the 
attainment targets for the end of primary school. There are two other significant 
differences between the two documents. The first is that the Core Goals document 
indicates “what primary schools should be aiming for regarding the development 

Framework describes “what students should know and be able to regarding Dutch 
language and mathematics
latter, in 2015 the end of primary school test became mandatory, which was not 
previously the case. Second, although the Reference Framework contains the same 
content and performance expectations a
several overarching competences emphasized in the Core Goals document are not 
included in the Reference Framework. This is, for example, the case for asking 
mathematical questions, using mathematical literacy, and giving and receiving 
criticism as a mathematical method. Furthermore, issues regarding attitudes 
mentioned in the Core Goals, such as feeling challenged and doing mathematics 
with satisfaction and pleasure, are also not referred to in the Reference Framework. 
Thus, compared to the Core Goals document, albeit the Reference Framework is 
more detailed in its descriptions, it is more limited with respect to mathematical 
attitude and overarching competence foci. 

8.2 Coherence within the potentially implemented curriculum 

The TAL teaching-learning trajectories, which were developed between 1996 and 
2007, are based on the 1993/1998 version of the Core Goals document. Because 

version was, it was expected “that the TAL teaching-learning trajectories and the 
included intermediate attainment targets, will play a large role in guiding 
decisions about mathematical content” (Van den Heuvel-Panhuizen & Wijers, 

 indeed, in all four most frequently used textbooks series 
it is explicitly stated in the accompanying teacher guidelines that the textbooks 
are based – next to the Core Goals and the Reference Framework – on the TAL 
teaching-learning trajectories (Bazen et al., 2009-2013, teacher guidelines, p. 4.5 
Huitema et al., 2009-2014, teacher guidelines, p. 2; Van Beusekom, Fourdraine, 

 
5 In the RR guidelines, it only says ‘teaching-learning trajectories’, but one of the authors 
of this textbook series confirmed that here the TAL teaching-learning trajectories are meant. 
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& Van Gool, 2009-2013, teacher guidelines, p. 5; Van den Bosch-Ploegh et al., 
2009- is indeed is the case is 
evidenced by the corresponding ways in which content and performance 
expectations are aligned in the textbook series with the TAL trajectories. This is 
also true for the use of certain learning facilitators as suggested by TAL, such as 
the empty number line, which is present in all four textbooks series (see Figure 13 

 

 

 
Figure 13. Use of the empty number line in RR (from Bazen et al., 2009-2013; students’ 

 

 
Despite the fact that all four textbook series have a connection with TAL, there 
are several differences in their elaborations of content and performance 
expectations (some of which were discussed in the 
the provision of learning facilitators, such as models. Furthermore, not everything 
emphasized in TAL is also present in all four textbook series. We discuss more 
about this in the following section. 

8.3 Coherence between the intended and the potentially implemented 
curriculum 

The documents of the potentially implemented curriculum – the TAL teaching-
learning trajectories, the four most frequently used textbook series, and the 
Central Test – include all the domains prescribed in the intended curriculum. 
They all comprise numbers and operations, ratios, measurement, geometry, and 
data handling. With respect to the four textbook series, analyses carried out by 

et the 
standards as described in the Core Goals document. However, it should be noted 
that these analyses were done very broadly and the Reference Framework was 
not included in these analyses. 
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Table 6 
Similarities and differences among the curriculum documents for written multiplication  
Curriculum Document How this document deals with written multiplication 

Core Goals Students learn written multiplication in more or less 
curtailed standardized ways 

Reference Framework  
 

Multiplication of a one-digit number with a two-digit or 
three-digit number 

Multiplication of a two-digit number with a two-digit 
number 

TAL teaching-learning 
trajectory 

The most curtailed digit-based algorithmic multiplication 
is not considered an attainment target for lesser able 
students 

Textbook series WiG, AT, and RR have as a goal that students learn to 
multiply two-digit numbers with three-digit numbers. 
Digit-based algorithmic multiplication is derived from 
whole-number-based written multiplication 

PP has as a goal that students learn to multiply one-digit 
numbers with three-digit numbers and two-digit 
numbers with two-digit numbers. No relationship is 
made between whole-number-based and digit-based 
multiplication 

WiG and PP have digit-based multiplication as a goal for 
all students. AT has whole-number-based multiplication 
as a goal for lesser able students. RR lets lesser able 
students choose between whole-number-based or digit-
based multiplication 

Central Test Using standard procedures for multiplication with large 
whole numbers and decimal numbers 

 

Although the intended curriculum documents are global in nature, the potentially 
implemented curriculum documents provide detailed elaborations of content and 
performance expectations. As an example of the similarities and differences that 
currently exist among the curriculum documents, Table 6 contains a list of the 
ways in which written multiplication is dealt with in the Core Goals document, 
the Reference Framework, the TAL teaching-learning trajectories, the four 
textbook series, and the Central Test. 
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The Core Goals document and the Reference Framework prescribe that students 
should learn a form of written multiplication, but do not indicate what specific form 
(algorithmic digit-based or whole-number-
Directions for the End of Primary School Tests document do not prescribe which 
multiplication form should be used. The same goes for the Central Test. TAL, 
however, does provide an indication of the form that students should learn: the most 
curtailed form of digit-based multiplication is not considered an attainment target 
for lesser able students. The approach to written multiplication in the four textbook 
series varies. In agreement with TAL, in AT and RR, digit-based multiplication is 
not considered an attainment target for lesser able students. In WiG and PP, 
however, digit-based multiplication is an attainment target for all students, 
including the less able ones. Another difference between the textbook series is the 
attainment target regarding the number range in which students should be able to 
work. The textbook series PP has as a goal that students learn to multiply one-digit 
numbers with three-digit numbers and two-digit numbers with two-digit numbers, 
which precisely corresponds with the number range prescribed in the Reference 
Framework. The other textbook series aim for all students learning to multiply two-
digit numbers with three-digit numbers. Finally, in WiG, AT, and RR, digit-based 
multiplication is derived from whole-number-based multiplication, whereas PP 
does not make a connection between the two forms. 

Regarding the coherence between the intended curriculum and the end of primary 
school tests, we must say, there is a weak point. According to the Directions for 
the End of Primary School Tests, these tests have to “test students on their 
knowledge and skills regarding the Referen
the same document also indicates that this automatically means that the content 
and performance expectations of the Core Goals document are covered (ibid., 
p. verarching 
competences included in the Core Goals are missing in the Reference Framework. 
Furthermore, some performance expectations (such as being able to use a 

 

9. Final remarks 

As discussed earlier, freedom of education in the Netherlands implies that there 
are few restrictions in developing textbooks, and that schools may choose 
whatever textbook series they want to use. However, because different textbooks 
may provide different opportunities to learn (Van Zanten & Van den Heuvel-
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teaching practice in the Netherlands, we conclude this chapter with some remarks 
considering textbook series. 

The examples provided in this chapter suggest that different elaborations within 
the four most frequently used textbook series fall within the boundaries of the 
globally described intended curriculum. However, we raise two issues. 

The first issue is about the differentiated attainment targets as provided by the 
Reference Framework in which the levels 1F and 1S are distinguished. All four 
textbook series have incorporated these levels by including differentiated tasks. 
For example, the learning route following the one-star tasks in WiG is supposed 
to lead to mastery of the 1F-level, and the route of the two-stars tasks should lead 
to the mastery of the 1S-level. However, whether such differentiated learning 
routes within textbooks indeed lead to the mastery of the levels aimed at is not 
known. The fact that currently only about 45% of students at the end of primary 
school master the 1S-level (Educational Inspectorate, 20166

a majority of the students, raises the question of whether the 1S-level is well 
enough incorporated in the textbooks, and also how teachers deal with the 
differentiated routes provided by the textbooks. 

The second issue concerns the domain overarching competences, especially 
problem solving. Although problem solving is mentioned in both the Core Goals 
document and the Reference Framework, and the TAL teaching-learning 
trajectories explicitly emphasize the importance of it, there is only limited 
attention on problem solving in the four textbook series, and mainly only for the 
best students. This means that most students have only few opportunities to 
develop this mathematical competence. 

Both issues—having a structure in the textbooks that clearly leads to the 1S-level 
and offering students the opportunity to develop problem solving competences—
are are definitely tasks for textbook developers to address, but to improve 
textbook series at this point requires that all curriculum levels be involved. Only 
then can the coherence of the curriculum be secured and the curriculum fulfill its 
role as a steering tool for high quality education. 

 

 
6 The same study shows that 90% of students master the 1F-level at the end of primary school. 
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Summing up and conclusion 

1. The five studies in short 

The aim of this PhD study was to get a better understanding of Dutch primary 
school mathematics textbooks regarding their contribution to the opportunity-to-

regarding content and didactics of textbooks, as indicated by the Royal 

study was to provide sound data on textbooks to the educational field, especially 
teachers, as the other crucial determinant of the OTL that is realized in schools 
and classrooms.  

The studies that were carried out focused on the effect of different didactical 
approaches on the OTL, and historical developments regarding textbooks. 
Furthermore, the coherence of the mathematics curriculum as a whole was 
investigated. Contemporary textbooks and textbooks from the past were analyzed 
on the learning content included, the performance expectations articulated, and 
the learning facilitators incorporated. The whole PhD project consisted of five 
studies that are reported on in the chapters 2-6 of this thesis. 

 
In the study included in Chapter 2, the consequences for the OTL of choosing a 
specific didactical approach were investigated. The study included two textbooks, 
based on different views on mathematics education: the RME-oriented textbook 
Rekenrijk (3rd Reken Zeker 
released as an alternative for the RME approach. The focus in this study was on 
subtraction up to 100 in Grade 2. Based on the content and performance 
expectations regarding this topic included in the formal intended curriculum, and 
on a mathedidactical analysis of it, an analysis framework was developed. We 
found more differences than similarities in the OTL the textbooks offer, not only 
in the learning facilitators provided, as could be expected, but also in content and 
performance expectations. Consequently, the textbooks appear to differ in their 
agreement with the intended curriculum. 

Regarding content, in a deviation from the intended curriculum, Reken Zeker only 
addresses one semantic structure of subtraction: taking away. In contrast, 
Rekenrijk deals with both semantic structures of subtraction: determining the 
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difference as well as taking away. With respect to performance expectations, in 
both textbooks, students are expected to learn the standard calculation method of 
direct subtraction combined with stringing. Only Rekenrijk expects students to 
also learn alternative calculations methods as required by the intended 
curriculum, such as indirect addition. Furthermore, only Rekenrijk contains 
explicit performance expectations regarding understanding of subtraction. 
Regarding learning facilitators, the textbooks differ in the degree and structure of 
exposure on subtraction up to 100. They also differ in the didactical support they 
provide, both quantitative and qualitative. The findings of this study make it clear 
that the freedom of design that results from the Dutch educational freedom can 
lead to textbooks that deviate from the intended curriculum, and that different 
didactical approaches as incorporated in textbooks may result in differences in 
OTL offered by those textbooks.  

 
Chapter 3 addresses the OTL regarding problem solving in four textbooks in 
Grade 4 and 6. Three common Dutch textbooks were included: De Wereld in 
Getallen (4th Pluspunt (3rd 
(2nd k with a contrasting approach was 
included in this study: Rekenwonders 
version of the Singaporean textbook My Pals Are Here! Maths. This textbook 
was purposely put on the Dutch market because of its emphasis on problem 
solving together with its different approach to mathematics education. In the 
study, the term ‘problem’ was defined as a “non-routine mathematical task for 
which students do not immediately have a particular solution strategy at their 
disposal.” Thus, it was aimed for taking into account the relative and personal 
character of genuine problem solving. Because of this, a methodological 
challenge was to develop an analysis framework that would indicate when a task 
could be classified as a genuine problem-solving task and when not. To develop 
such a framework, several rounds of preliminary classifying tasks based on 
theoretical insights on problem solving were needed, in which tasks were 
classified in three categories: straightforward solvable tasks, non-routine 
problems, and—as an in between category—gray-area tasks. Eventually, based 
on these initial rounds and further theoretical insights, indicators were developed 
to be used for the definitive classification of the tasks. These indicators concerned 
features of tasks that can be expected to provoke or require analyzing, modeling 
and creative thinking and therefore contribute to the OTL regarding problem 
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solving. Furthermore, a quantitative decision rule was developed and used for the 
definitive classification of tasks. 

It was found that OTL regarding problem solving in the textbook series De 
Wereld in Getallen, Pluspunt and Alles Telt is low. These textbooks provide only 
a small number of problem-solving tasks, incorporate hardly any other ways to 
facilitate the learning of problem solving, and the problem-solving tasks that are 
provided are mainly included in the parts that are meant for the more able 
students. The textbook Rekenwonders offers more OTL regarding problem 
solving. This textbook provides the highest number of problem-solving tasks, 
systematically offers heuristics and other learning facilitators for problem 
solving, and moreover, includes most of the problem-solving tasks in the 
materials that are meant for all students. However, Rekenwonders also offers 
learning facilitators meant for problem solving in such a way that a tension occurs 
concerning the creative character of genuine problem solving. All in all, the 
findings of this study show that OTL regarding problem solving as provided by 
textbooks is for a vast majority of Dutch students very limited. Furthermore, the 
findings show that in textbook analysis, the organizational structure of the 
textbook has to be taken into account, and the quality of the incorporated learning 
facilitators has to be evaluated. Finally, similar to the study in Chapter 2, this 
study again shows that textbooks based upon different approaches, may also 
differ in the OTL they provide. 

 
Chapter 4 describes a historical study in which it was investigated what has 
changed in Dutch textbooks since the start of RME regarding for the approach to 
decimal numbers in Grade 4, 5 and 6. Three textbooks were analyzed: the RME-
oriented textbook De Wereld in Getallen (4th -RME 
textbooks, namely Functioneel Rekenen Nieuw Rekenen 

a characterization of the RME approach to decimal numbers. This 
characterization, in its turn, is based upon RME publications from Freudenthal 
and other researchers within the RME tradition. These publications show that the 
RME approach is not only reflected in the use of particular learning facilitators, 
but also in the inclusion of particular content (i.e., measurement decimal 
number

 

vanZanten manuscript compleet 20200814 DRUKKER.pdf   196Z t i t l t 20200814 DRUKKER df 196 14/08/2020   11:10:2914/08/2020 11 10 29



Summing up and conclusion 

197 
 

Regarding content, the study revealed that in the contemporary textbook De 
Wereld in Getallen measurement decimal numbers are used in multiple ways to 
support students’ understanding of decimal numbers. The two older textbooks 
also offer tasks with measurement decimal numbers, but the proportion of these 
tasks is very low. With respect to performance expectations, it was found that in 
the contemporary textbook De Wereld in Getallen a substantial proportion of 
decimal numbers tasks is about either mental calculation or estimation. The 
attention to mental calculation was also found to be present in both older 
textbooks, Functioneel Rekenen and Nieuw Rekenen, whereas substantial 
attention for estimation was only found in Nieuw Rekenen. Concerning learning 
facilitators, the RME characteristic of using contexts as a source for learning is 
present in the contemporary textbook De Wereld in Getallen, but absent in the 
two older textbooks. A similarity in all three textbooks is the use of different 
calculation methods and students’ own productions as learning facilitators. From 
the findings, it was concluded that the contemporary RME-oriented textbook De 
Wereld in Getallen surprisingly does not include all RME characteristics in its 
approach to decimal numbers. Another remarkable finding is that onsets to RME 
characteristics were clearly present in the two textbooks dating from the time 
before RME came into being, which suggests that the roots of RME go back 
farther than its start in the late 1960s. 

 
The history of RME was further investigated in two studies reported on in 
Chapter 5. The studies concerned two curriculum levels and their mutual 
relationship: the ideal intended level and the textbook level. The focus was on 
learning facilitators for early addition and subtraction in Grade 1, 2 and 3.  

In the study on the intentions of RME, three core curriculum documents were 
studied: the first Wiskobas overview of primary school mathematics education 

Proeve van een nationaal 
programma voor het reken-wiskundeonderwijs op de basisschool (Design of a 

teaching mathematics in the lower grades of primary school (Treffers, Van den 
Heuvel-Pan
between these documents. The documents differ especially regarding the models 
suggested. The main changes include that the one hundred square is explicitly 
promoted in Wiskobas, but no longer recommended in the Proeve-document, and 
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finally, TAL suggests not to use it. The number line evolved from a segmented 
line in Wiskobas to an empty line in Proeve and TAL, which provides 
opportunities for structured solution procedures and makes way for using 
students’ own constructions of varied calculation strategies. Another remarkable 
change concerns the intertwinement of addition and subtraction, which is only 
emphasized in the oldest document Wiskobas and no longer in the more recent 
ones.  

In the second study in this chapter, thirteen RME-oriented textbooks released 
from 1981 to 2019 were analyzed. It was found that RME learning facilitators 
mentioned in the core documents generally are also present in these textbooks. In 
most cases, the use of these learning facilitators in all or most RME-oriented 
textbooks corresponds with their intended use as indicated in the RME core 
documents. This applies for example to the use of context situations for providing 
meaning, the use of the empty number line model, and the use of students’ own 
productions of problems. In several other cases, deviations of textbooks from 
original RME intentions were found. A striking example of this is the use of arrow 
language. All textbooks that suggest its use apply it as a filling-in exercise, which 
is almost the opposite of the original intention of letting students use arrow 
language to describe what is mathematically happening in a certain situation. 
From the findings of the second study in this chapter it is concluded that on the 
one hand, over the course of fifty years, RME was and is still clearly present in 
Dutch primary school textbooks. On the other hand, this does not mean that these 
textbooks are fully in consonance with RME’s intentions. The mere presence of 
an RME learning facilitator does not tell the whole story—also the way in which 
it is used has to be taken into account. This conclusion is in line with the findings 
regarding learning facilitators for problem solving described in chapter 3. 

 
Chapter 6 reports on a descriptive study on the coherence within the mathematics 
curriculum as a whole. For this, again, documents regarding the intended 
curriculum were included in the research; in this study, documents from the 
formal intended curriculum. These are the legally established Kerndoelen (Core 

Referentiekader (Reference 

were the four most used ones: De Wereld in Getallen (4th Pluspunt 
(3rd Alles Telt (2nd Rekenrijk (3rd 
Furthermore, next to these textbooks, other documents were included that can be 
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regarded as part of the potentially implemented curriculum. The intended and the 
potential implemented curriculum were studied and compared regarding multiple 
mathematical learning topics, including differentiated content and, because of the 
findings described in Chapter 3 on problem solving, OTL for different groups of 
students.  

Regarding the intended curriculum, the Core Goals and the Reference Framework 
generally describe the same content and performance expectations. Both 
documents leave room for interpretation. There are several overarching 
competences emphasized in the Core Goals, which are also included in the 
Reference Framework. However, problem solving has a less prominent place in 
the Reference Framework than in the Core Goals, and other competences 
mentioned in the Core Goals are absent in the Reference Framework. This is the 
case for asking mathematical questions, using mathematical literacy, and giving 
and receiving criticism as a mathematical method. Furthermore, issues regarding 
attitudes mentioned in the Core Goals, such as feeling challenged and doing 
mathematics with satisfaction and pleasure, are also not referred to in the 
Reference Framework. Thus, albeit that, compared to the Core Goals document, 
the Reference Framework is more detailed in its descriptions, it is more limited 
with respect to mathematical attitude and overarching competence foci. 

With respect to the coherence of the two included curriculum levels, all 
documents of the potentially implemented curriculum generally correspond with 
the intended curriculum. On a detailed level, differences are found. Textbooks 
differ not only in the learning facilitators they provide, but also in content and 
performance expectations they include, which again shows that textbooks differ 
in the OTL they offer.   

An important issue raised in this study is about the fact that the Reference 
Framework distinguishes two different levels to be achieved at the end of primary 
school by different groups of students. The “1S- 
the majority of students and the “1F- 
students for which the 1S-level appears to be too difficult. All four textbooks have 
incorporated these levels by including differentiated tasks. However, whether 
such differentiated learning routes within textbooks do indeed lead to the mastery 
of the targeted levels is not known.  
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2. Main findings and practical implications 

The findings of the studies in this thesis show that Dutch textbooks differ greatly 
in their contribution to the OTL that students are offered. On all three researched 
features of textbooks—content, performance expectations and learning 
facilitators—differences were established, both quantitative and qualitative. This 
applies to the relatively straightforward learning topic of subtraction up to 100 

ng mathematical competence of non-routine 

OTL provided by textbooks not only appear in textbooks from different countries 
and different educational traditions (e.g., Haggarty & Pepin, 2002; Pepin & 

in OTL in textbooks from different educational traditions, since one textbook in 
this study was adapted from Singapore, that has problem solving positioned as the 
center of its intended curriculum, which is in sharp contrast with the intended 
curriculum of the Netherlands, that pays only limited attention to problem solving. 

Another important difference in OTL that comes to the fore in this thesis appears 
at the national level. Not all students are exposed to the same content and 
performance expectations. Differences in these occur at the potentially 
implemented level of the 

 

Regarding the latter, no distinction was made in differential goals for primary 
school before the legal establishment of the Reference Framework in 2010 (see 
M
were introduced in the intended curriculum was that the Reference Framework 
was meant as a measure to improve learning outcomes. Therefore, not only a 
minimum level (the 1F-level
1S- Expertgroep Doorlopende Leerlijnen
differentiation between goals at different levels meant for different students, 
implies that attainment goals to aim for are not meant for all students.  

Another measure that was considered at that time to enhance learning outcomes 
was to also establish attainment goals for halfway through primary school, or for 
the end of the kindergarten years. This was eventually not implemented, because 
it would increase the chance that students would be predetermined as lesser-able 
or more-
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textbooks of content and performance expectations into different levels of 
difficulty from Gr
of students, resulting in different OTL. Moreover, letting students work in 
textbook materials that are visually recognizable as meant for lesser-able students 
from a young age on may well function as a self-fulfilling prophecy. 

There are more correspondences between the textbooks and the formal intended 
curriculum level than the lack of attention for problem solving and the 
differentiated goals for different students. At a general level, textbooks appear to 
be well-
include content and performance expectations from all mathematical domains 
described in the statutory Core Goals and Reference Framework. However, on a 
more detailed level, textbooks turn out to differ in their agreement with the 

appears to be the didactical approach incorporated in the textbook. Textbooks 
based upon different approaches do not only differ regarding learning facilitators 

textbook may affect the offered learning content. As a consequence, the strict 
distinction between the what and how of education that the Dutch government 
strives for (e.g., Committee Parliamentary Research Education, 2008; Ministry 

ion. 

representations of curriculum are interpretations. Thus, different levels of 
curriculum are not necessarily in agreement with each other. In this light, the 
finding that textbooks differ in the OTL they offer regarding particular learning 
content included in the formal intended curriculum is in itself not so remarkable. 
However, the implication of that finding is important. Since it cannot be blindly 
taken on trust that textbooks offer all the statutorily intended content and 
performance expectations, textbook analysis is and remains a necessity, 
especially in the Dutch context of freedom of education. 

To conclude, a similar conclusion as the one regarding the formal intended 
curriculum can be drawn regarding the ideal intended curriculum. Globally seen, 
there are clear correspondences between RME-oriented textbooks and curricular 

show several deviations from RME 
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differences appear between RME-oriented textbooks regarding particular RME 

RME-oriented textbooks at the time showed both similarities with the RME-
approach as well as deviations from it (De Jong, 1986; Gravemeijer, Van den 
Heuvel-
the conclusion that RME-oriented textbooks are not fully aligned with RME 
intentions can be drawn generally. This means that based upon only a particular 
RME-oriented textbook, no general statements can be made regarding RME—
which is unfortunately enough frequently done in the Netherlands.  

3. Suggestions for further research 

Studies on mathematics textbooks can be classifies in several categories (e.g., 

falls into the category of textbook analysis and comparison. The relevance of this 
type of research is that it reveals learning opportunities, but it also has its 

the educational context a textbook does not stand on its own (see, e.g., Grevholm, 
2012; Gueudet, Pepin, & Trouche, 2

determines whether the OTL as offered by the textbook is realized into an actual 
OTL in the mathematics lesson. The same applies to lacking OTL in textbooks, 
which may be reinforced or compensated for by the teacher. For the latter it seems 
necessary that the teacher is aware of the shortcomings of a textbook. This raises 
the question whether teachers are equipped to establish these shortcomings, such 
as the inconsistencies that may occur between calculation method and didactical 
model as incorporated in certain textbooks (Chapter 
what degree differences in OTL between textbooks as established in this thesis 
lead to different learning outcomes between students taught with these textbooks. 

A second question on teachers’ use of the textbook concerns the organizational 
structure of most Dutch textbooks into different levels of difficulty (Chapter 3 and 

students. Whether or not this actually occurs, depends on how the teacher handles this 
structure of textbooks. Fixed grouping throughout the grade years could likely result in 
predetermination of students, while flexible and temporarily grouping may actually 
lead to enhanced OTL. Therefore, an important follow-up research question concerns 
how teachers actually handle this organizational feature of textbooks.  
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Regarding the attained curriculum, in Chapter 6, it was mentioned that students’ 
performance on the End of Primary School T
suggests that, although a vast majority of students masters the minimum 1F-level 
as established in the Reference Framework, only a minority also masters the 1S-
level that is supposed to be aimed for. This finding has been reproduced since 

abovementioned follow-up research question. Furthermore, the question raised in 
Chapter 6 whether the 1S-level is incorporated well enough in the textbooks 
certainly remains to be answered. 

A general limitation of textbook analysis is that the findings are not applicable to 
other textbooks than the ones analyzed. To determine the OTL of newly published 
textbooks, new analysis will have to be carried out. The findings of the studies in 
this thesis suggest that the distinction made into the three main textbook features 
of content, performance expectations and learning facilitators, is sufficient to 
determine OTL regarding varying learning topics and all Grades 1 to 6.  

A final suggestion for further research concerns the deviations in textbooks from 
the intended curriculum—both the formally intended and the ideally intended 
curriculum. It could be interesting to investigate how decisions on textbooks 
regarding the inclusion or exclusion of particular content, performance 
expectations and learning facilitators are realized. This could provide useful 
information in order to accomplish a better alignment of textbooks with curricular 
intentions.  

4. Final remarks 

As mentioned in the introduction of this thesis, due to the freedom of education, 
the government does not judge the quality or the content of textbooks. This 

can be questioned whether schools and teachers are up to this task. It is already 
difficult for schools to choose textbooks and other curriculum materials that are 
in alignment with their own vision and ideas on education (Kennisnet & SLO, 

s of choosing these resources is mostly gone through in an 

that teachers themselves experience, as recently indicated in a professional 
an overload of commercial information, 

a lack of objective information, a lack of time, and workload.  
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The studies in this thesis provide valid information on textbooks, but time is 
unstoppable and new textbooks and other curriculum resources will be released. 
As shown in this thesis, looking into a textbook in detail may reveal insights that 
otherwise remain hidden. A superficial check on a textbook is not sufficient to 
get a good impression of the OTL it offers. To achieve a valid judgement of the 
quality of a textbook, thorough research is needed. Schools and teachers would 
be helped if such research was carried out more regularly.  
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Samenvatting 

Methodes vervullen een belangrijke rol in het reken-wiskundeonderwijs. Ze slaan 
als het ware de brug tussen het beoogde curriculum—de intenties en doelen van 
onderwijs—en het geïmplementeerde curriculum—het daadwerkelijk gerealiseerde 
onderwijs. Vanwege deze bemiddelende rol tussen intenties en dagelijkse 
schoolpraktijk worden methodes wel aangeduid als het potentieel geïmplementeerde 
curriculum. Doordat methodes bovendien door een meerderheid van de 
Nederlandse basisschoolleraren getrouw worden gevolgd, zijn ze van grote 
invloed op de opportunity-to-learn 1  die wordt geboden in de reken-
wiskundeles. Het doel van dit promotieonderzoek was inzicht te verschaffen in 
de bijdrage die Nederlandse methodes leveren aan die geboden OTL. Daarbij 
werden de relaties met het beoogde curriculum betrokken, zowel met het formele 
beoogde curriculum in de vorm van wettelijk vastgestelde doelen, als met andere 
intenties van reken-wiskundeonderwijs. Dat laatste werd betrokken in de vorm 
van de bedoelingen en ideeën van realistisch reken- 2, 
hetgeen kan worden beschouwd als een verschijningsvorm van een ideaal beoogd 
curriculum.  

Een belangrijk deel van het onderzoek betrof methodeanalyses. Deze richtten 
zich op de eigenschappen van methodes die hun bijdrage aan de OTL in de reken-
wiskundeles bepalen. Drie categorieën eigenschappen werden onderscheiden. De 
eerste categorie betrof de inhoud die in methodes worden aangeboden. Ten 
tweede werd geanalyseerd op prestatieverwachtingen, oftewel wat leerlingen 
volgens de methode geacht worden te doen met de aangeboden inhoud. De derde 
categorie omvatte alles wat de methode biedt het leren van de leerlingen te 
faciliteren, zoals een bepaalde opbouw van de leerstof of specifieke didactische 
ondersteuning. Deze categorie werd aangeduid met learning facilitators.3 Het 
gehele project besloeg vijf studies, opgenomen in de hoofdstukken 2 tot en met 6 
van dit proefschrift. 

  

 
1  Opportunity-to-learn kan worden vertaald als gelegenheid om te leren. In deze 
samenvatting wordt de internationaal gebruikelijke afkorting OTL aangehouden. 
2 RME is de afkorting van de internationale aanduiding Realistic Mathematics Education. 
3 Bij gebrek aan een Nederlandse term wordt in deze samenvatting de Engelse term gebruikt. 
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In de studie beschreven in Hoofdstuk 2 zijn de consequenties onderzocht van een 
specifieke didactische aanpak voor de OTL. Twee methodes, gebaseerd op 
verschillende opvattingen over reken-wiskundeonderwijs, werden geanalyseerd 
en vergeleken: Rekenrijk (3e Reken Zeker 

werd de aanpak voor aftrekken in groep 4 onderzocht. 

De analyseresultaten lieten meer verschillen dan overeenkomsten zien in de OTL 
die de methodes bieden. Niet alleen, zoals kon worden verwacht, betreffende 
learning facilitators, maar ook qua inhoud en prestatieverwachtingen. Rekenrijk 
bleek meer overeen te komen met het beoogde curriculum dan Reken Zeker. Qua 
inhoud bijvoorbeeld, biedt alleen Rekenrijk zowel aftrekken als wegnemen en 
aftrekken als het verschil bepalen aan. Een voorbeeld van prestatieverwachtingen 
is dat weliswaar beide methodes de standaardaanpak direct aftrekken middels de 
rijgstrategie aanbieden, maar dat alleen Rekenrijk ook andere aanpakken aanbiedt 
die vermeld zijn in het beoogd curriculum, zoals indirect optellen.  

Verschillen tussen de methodes in de learning facilitators die ze aanbieden 
betreffen de hoeveelheid aftrekopgaven, de opbouw die daarin zit, en de 
didactische ondersteuning die daarbij geboden wordt. In bijvoorbeeld de 
modellen die de methodes aanbieden zit een opvallend verschil: Rekenrijk biedt 
de lege getallenlijn aan om het leren van de rijgstrategie te ondersteunen, terwijl 
Reken Zeker B.-materiaal basis 10 
aanbiedt. Dat laatste model is echter niet consistent met de rijgstrategie: M.A.B.-
materiaal basis 10 heeft een kardinale structuur, terwijl bij de rijgstrategie, die 

gemaakt van 
het ordinale getalsaspect. Een soortgelijke inconsistentie komt in Rekenrijk 
overigens voor bij opgaven over indirect optellen als aftrekprocedure; in 
sommige gevallen correspondeert de daarbij geboden symbolische representatie 
en/of de presentatie op de lege getallenlijn niet met deze procedure.  

Al met al laten de bevindingen van deze studie zien dat verschillen in visie op 
reken-wiskundeonderwijs kunnen resulteren in méér dan enkel een verschillende 
didactische uitwerking in methodes. De twee methodes betrokken in deze studie 
verschillen op álle onderscheiden eigenschappen die van invloed zijn op de OTL 
en verschillen bovendien in hun overeenstemming met het formele beoogde 
curriculum.  
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Hoofdstuk 3 handelt over de OTL betreffende wiskundig probleemoplossen. Drie 
veelgebruikte methodes werden onderzocht: De Wereld in Getallen (4e editie, 

Pluspunt (3e Alles Telt (2e 
een methode met een contrasterende benadering van rekenen-wiskunde 
onderzocht: Rekenwonders 
van de Singaporese methode My Pals Are Here! Maths. Deze methode was 
geïntroduceerd in Nederland vanwege de nadruk op probleemoplossen en de 
andere benadering van reken-wiskundeonderwijs.  

Een ‘probleem’ werd in deze studie opgevat als een niet-routinematig oplosbare 
opgave, waar de leerling die gesteld wordt voor deze opgave, niet direct een 
aanpak voor ter beschikking heeft. Gebaseerd op theoretische inzichten over 
probleemoplossen en kenmerken van probleemopgaven, en op meerdere initiële 
analyserondes, werden indicatoren en beslisregels ontwikkeld voor classificatie 
van opgaven in drie categorieën: rechttoe-rechtaan oplosbare opgaven, niet-
routinematig oplosbare probleemopgaven en opgaven die daar tussenin zitten, 
aangeduid als gray-area opgaven. 

Het bleek dat de OTL ten aanzien van probleemoplossen gering is in De Wereld in 
Getallen, Pluspunt en Alles Telt. Deze methodes bieden weinig niet-routinematige 
probleemopgaven aan, bieden nauwelijks learning facilitators aan voor 
probleemoplossen, en de probleemopgaven díe worden aangeboden, zijn voornamelijk 
opgenomen in de gedeeltes die enkel bedoeld zijn voor de betere leerlingen. De 
methode Rekenwonders biedt de meeste niet-routinematige probleemopgaven aan, 
biedt systematisch heuristieken aan en andere learning facilitators voor 
probleemoplossen, en de meeste aangeboden probleemopgaven zijn bovendien 
opgenomen in de gedeeltes die bedoeld zijn voor álle leerlingen. Echter, de manier 
waarop Rekenwonders learning facilitators aanbiedt voor probleemoplossen staat op 
gespannen voet met het creatieve karakter van echt wiskundig probleemoplossen. 

De resultaten van deze studie tonen aan dat voor een grote meerderheid van de 
Nederlandse basisschoolleerlingen de OTL ten aanzien van probleemoplossen zeer 
beperkt is. Een opbrengst van methodologische aard is de constatering dat bij 
methodeanalyses rekening moet worden gehouden met de organisatorische structuur 
van de methodes, om te kunnen beoordelen voor welke leerlingen de aangeboden 
OTL van toepassing is. Ten slotte laten de bevindingen zien, net als die beschreven 
in Hoofdstuk 2, dat methodes gebaseerd op verschillende benaderingen van reken-
wiskundeonderwijs, ook kunnen verschillen in de OTL die ze bieden.  
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Hoofdstuk 4 gaat over veranderingen in methodes met de komst van RME. De 
door RME beïnvloede methode De Wereld in Getallen (4e 
vergeleken met twee methodes van voor de start van RME: Functioneel Rekenen 

Nieuw Rekenen (gepu
op decimale getallen in groep 6, 7 en 8. De methodes werden geanalyseerd op 
RME kenmerken specifiek voor dit onderwerp, inclusief de aanwezigheid van 
inhoud en prestatieverwachtingen die binnen RME meer nadruk kregen dan 
voorheen, namelijk meetgetallen als verschijningsvorm van decimale getallen, en 
hoofdrekenen en schatten met decimale getallen.  

De methodes bleken sterk te verschillen in de aanwezigheid van meetgetallen als 
decimale getallen. In De Wereld in Getallen zijn decimale meetgetallen ruim 
aanwezig en worden, in overeenstemming met RME, op veel manieren gebruikt, 
bijvoorbeeld om het continue karakter van decimale getallen te illustreren. De 
twee oudere methodes bieden decimale meetgetallen maar weinig aan. Het enige 
gebruik ervan dat in alle drie de methodes voorkomt, is het gebruik van 
meetgetallen om de positiewaarde van decimalen toe te lichten.  

De overeenstemming van De Wereld in Getallen met RME komt ook tot 
uitdrukking in de ruime aandacht voor hoofdrekenen en schatten met decimale 
getallen. Hoofdrekenen met decimale getallen is ook aanwezig in de twee oudere 
methodes, maar substantiële aandacht voor schatten met decimale getallen is er 
verder alleen in Nieuw Rekenen. Het didactische gebruik van schatten om bij 
precieze berekeningen met decimale getallen de komma op de juiste plek in het 
antwoord te zetten, werd overigens aangetroffen in alle drie de methodes. 

Betreffende RME learning facilitators lieten de bevindingen een wisselend beeld 
zien. Het gebruik van contexten als uitgangspunt voor het leren van decimale 
getallen bijvoorbeeld, is alleen aanwezig in De Wereld in Getallen, en niet in de 
twee oudere methodes. De getallenlijn als model daarentegen wordt niet alleen in 
De Wereld in Getallen gebruikt, maar ook al in Nieuw Rekenen. Er werden ook 
RME learning facilitators in alle drie de methodes aangetroffen, bijvoorbeeld het 
laten maken van eigen producties door leerlingen.  

De resultaten van deze studie laten zien dat ten aanzien van decimale getallen, 
enerzijds niet alle RME kenmerken aanwezig zijn in De Wereld in Getallen, en 
anderzijds dat bepaalde RME kenmerken al duidelijk aanwezig zijn in de twee 
methodes die dateren uit de tijd voordat RME ontstond. Dit laatste suggereert dat 
RME niet in alle opzichten een breuk met het verleden was. 
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De geschiedenis van RME werd verder onderzocht in twee studies beschreven in 
Hoofdstuk 5, waarbij de focus lag op learning facilitators voor optellen en aftrekken 
in groep 3, 4 en 5. In de eerste studie werden drie RME-curriculumdocumenten 
bestudeerd: een Wiskobas leerplanpublicatie uit 1975, de Proeve van een nationaal 
programma voor het rekenonderwijs op de basisschool uit 1990, en de 
Tussendoelen annex Leerlijnen 
onderbouw uit 1999. Deze documenten beschrijven originele intenties en ideeën 
van RME, en kunnen als zodanig worden beschouwd als een representatie van het 
ideale beoogde RME-curriculum. Alle suggesties in deze documenten voor 
learning facilitators voor optellen en aftrekken werden in kaart gebracht en 
gecategoriseerd. Er werden vier categorieën learning facilitators aangetroffen, die 
in elk van de documenten aanwezig bleken: het gebruik van de realiteit als bron 
voor het reken-wiskundeonderwijs, het gebruik van modellen, het gebruik van de 
eigen inbreng van leerlingen, en het aanbieden van niet-routinematige problemen. 
Binnen deze categorieën werden naast overeenkomsten ook verschillen tussen de 
documenten aangetroffen. De verschillen betroffen met name de voorgestelde 
modellen. Zo wordt het honderdveld als model expliciet gepromoot in het Wiskobas 
document, niet langer aanbevolen in de Proeve, en ten slotte afgeraden in TAL. Een 
ander opvallend verschil is de verandering van de streepjesgetallenlijn in Wiskobas 
naar de lege getallenlijn in de Proeve en in TAL. Met de lege getallenlijn kunnen 
leerlingen onder meer worden ondersteund in het gebruiken van hun eigen 
constructies van oplossingsprocedures, een RME-kenmerk dat voor het eerst in de 
Proeve wordt genoemd.  

In de tweede studie werd geanalyseerd op welke wijze de RME-intenties in 
methodes tot uitdrukking kwamen. Hiervoor werden dertien door RME 
beïnvloede methodes geanalyseerd die verschenen van 1981 tot en met 2019: vijf 
opeenvolgende edities van De Wereld in Getallen (gepubliceerd in 1981, 1991, 

Pluspunt 
de methode Rekenen & Wiskunde Wis 
en Reken Rekenrijk 
De RME learning facilitators uit Wiskobas, de Proeve en TAL bleken over het 
algemeen ook aanwezig te zijn in deze methodes. Ook de wijze waarop deze 
learning facilitators worden gebruikt in de methodes komt meestal overeen met 
het beoogde gebruik zoals beschreven in de RME-curriculumdocumenten. 
Voorbeelden hiervan zijn het gebruik van contextsituaties, het gebruik van de 
lege getallenlijn, en het laten maken van eigen producties door leerlingen. In 
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verschillende andere gevallen echter, bleken de methodes af te wijken van de 
originele RME-intenties. Een treffend voorbeeld hiervan is het gebruik van 
pijlentaal. Alle methodes die pijlentaal aanbieden, doen dit als invuloefening. Dat 
is vrijwel het tegenovergestelde van de oorspronkelijke bedoeling uit Wiskobas, 
namelijk dat leerlingen zelf actief pijlentaal gebruiken om te noteren wat er 
wiskundig gezien gebeurt in een situatie.  

Uit de bevindingen beschreven in dit hoofdstuk blijkt dat RME vijftig jaar lang 
duidelijk herkenbaar aanwezig was in reken-wiskundemethodes en dat nog steeds 
is. Dat betekent echter niet dat deze methodes in alle opzichten overeenstemmen 
met de bedoelingen van RME. Dat een RME learning facilitator aanwezig is in 
een methode zegt niet alles—het gebruik ervan kan op gespannen voet staan met 
het beoogde gebruik ervan volgens de oorspronkelijke RME-intenties.  

 

Omdat curriculaire coherentie van doorslaggevende betekenis is voor de OTL, 
werd de coherentie van het reken-wiskundecurriculum onderzocht in de studie 
die wordt beschreven in Hoofdstuk 6. In deze studie werden documenten 
betrokken die samen het formele beoogde curriculum en het potentieel beoogde 
curriculum breed beslaan. Dit waren de Kerndoelen uit 2006 en het 
Referentiekader uit 2009, de Toetswijzer voor eindtoetsen voor het 
basisonderwijs, de Centrale Eindtoets, de TAL-publicaties, en de vier meest 
gebruikte methodes De Wereld in Getallen (4e Pluspunt (3e editie, 

Alles Telt (2e  en Rekenrijk (3e  

In grote lijnen bleken de curriculumdocumenten met elkaar overeen te komen. Er 
werden echter ook duidelijke verschillen vastgesteld. Op het niveau van het 
beoogde curriculum heeft bijvoorbeeld probleemoplossen een minder prominente 
plek in het Referentiekader dan in de Kerndoelen. Andere wiskundige competenties 
uit de Kerndoelen, zoals het stellen van wiskundige vragen, ontbreken zelfs 
helemaal in het Referentiekader. Hetzelfde geldt voor wiskundige attitudes, zoals 
het beoefenen van wiskunde met tevredenheid en plezier. De verschillen die 
optreden op het niveau van het potentieel geïmplementeerde curriculum zijn met 
name verschillen tussen methodes onderling en tussen methodes en de TAL-
documenten, bijvoorbeeld in de rekenprocedures die ze aanbieden en het 
getallenbereik waarmee die procedures moeten worden uitgevoerd. Deze 
verschillende uitwerkingen vallen wel allemaal binnen de globale richtlijnen van 
het beoogde curriculum. Dat geldt niet voor de Centrale Eindtoets, waarin bepaalde 
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prestatieverwachtingen uit het beoogde curriculum niet worden getoetst, zoals het 
kunnen gebruiken van de rekenmachine en meetinstrumenten. Verder hoeven 
eindtoetsen niet alle wiskundige competenties uit de Kerndoelen te toetsen, doordat 
de Toetswijzer enkel is gebaseerd op het Referentiekader.  

Een belangrijke kwestie die in deze studie aan de orde wordt gesteld, is dat het 
Referentiekader onderscheid maakt tussen twee niveaus, bedoeld voor 
verschillende groepen leerlingen. Het ‘streefniveau’ (1

leerlingen waarvoor het 1S-niveau te moeilijk blijkt te zijn. Alle vier de methodes 
bieden opgaven en taken aan op verschillende niveaus van moeilijkheid, die in de 
loop der leerjaren toewerken naar verschillende eindniveaus. Bijvoorbeeld in De 
Wereld in Getallen wordt de ‘één ster’-leerroute verondersteld te leiden tot 
beheersing van het 1F-niveau, en de ‘twee sterren’-route tot beheersing van het 
1S-niveau. Echter, of zulke gedifferentieerde leerroutes daadwerkelijk leiden tot 
beheersing van de respectievelijke beoogde niveaus is niet bekend.  

Een tweede kwestie betreft de wiskundige competenties, met name probleemoplossen. 
In de TAL-publicaties wordt het belang van probleemoplossen expliciet benadrukt, 
maar juist op dit punt wijken de methodes af van TAL. Zoals vastgesteld in 
Hoofdstuk 3, is er in de methodes maar weinig aandacht voor, wat overigens 
overeenstemt met de beperkte aandacht voor probleemoplossen in het beoogde 
curriculum.  

Belangrijkste bevindingen, implicaties, en vragen voor verder 
onderzoek 

De onderzoeksresultaten beschreven in dit proefschrift tonen aan dat Nederlandse 
reken-wiskundemethodes verschillen in hun bijdrage aan de OTL die 
basisschoolleerlingen wordt geboden. Dat geldt zowel voor een relatief 
eenvoudig onderwerp als aftrekken tot 
vaardigheid als niet-
belangrijke bevinding is dat niet alle Nederlandse basisschoolleerlingen dezelfde 
OTL wordt geboden. Verschillen in inhoud en prestatieverwachtingen komen 
voor tussen en in methodes (Hoofdstuk 3 en 

het geval voor de wettelijke vaststelling van het Referentiekader in 2010. De 
reden dat toen gedifferentieerde doelen werden ingevoerd, was dat het 
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Referentiekader tot doel had de leerresultaten te verbeteren. Daarom werd niet 

voor een meerderheid van de leerlingen, het hogere na te streven 1S-niveau. Deze 
tweedeling impliceert echter dat niet alle nastrevenswaardige doelen bedoeld zijn 
voor álle leerlingen.  

Een andere maatregel die destijds werd overwogen was om ook een extra niveau 
vast te stellen voor halverwege de basisschool of aan het eind van groep 2. Daar 
werd uiteindelijk niet voor gekozen, omdat dit de kans zou vergroten dat 
leerlingen al op jonge leeftijd als het ware zouden worden voorgesorteerd naar 
niveau. Paradoxaal genoeg faciliteert de indeling in methodes van opgaven en 
leerroutes op verschillende niveaus toewerkend naar 1F dan wel 1S 
(Hoofdstuk 
resulteren in verschillende OTL voor verschillende leerlingen en werken als een 
selffulfilling prophecy. Dit levert een belangrijke vraag op voor 
vervolgonderzoek, namelijk hoe leraren omgaan met die gedifferentieerde 
leerroutes. De vraag is of die routes worden gebruikt om vaste niveaugroepen te 
realiseren, wat kan leiden tot vroege determinatie van jonge leerlingen, of dat hier 
juist flexibel mee wordt omgegaan, wat kan leiden tot juist betere OTL voor 
bepaalde leerlingen. 

Er zijn meer overeenkomsten tussen methodes en het formele beoogde 
curriculum dan enkel gedifferentieerde doelen en weinig aandacht voor 
probleemoplossen. Over het algemeen stemmen methodes overeen met het 

 in alle opzichten 
(Hoofdstuk 
benadering in een methode. Methodes gebaseerd op verschillende benaderingen 
van reken-wiskunde-onderwijs verschillen niet alleen wat betreft learning 
facilitators (Hoofdstuk 2 en 

strikte onderscheid tussen het ‘hoe’ en het ‘wat’ waar de Nederlandse overheid 
naar streeft, bij reken-wiskundeonderwijs wel eens niet zo gemakkelijk te maken 
zou kunnen zijn.  

Ten aanzien van het ideale beoogde (RME-
conclusie worden getrokken als bij het formele beoogde curriculum. Globaal 
gezien zijn er duidelijke overeenkomsten tussen intenties en uitwerkingen daarvan 
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en -methodes verschillen in hun overeenstemming met RME-
intenties en in bepaalde opzichten wijken alle RME-methodes af van 
oorspronkelijke intenties. Dat betekent dat op basis van een enkele methode geen 
algemene uitspraken over RME kunnen worden gedaan—hetgeen helaas 
regelmatig gebeurt. 

Het onderzoek beschreven in dit proefschrift richtte zich op reken-wiskunde-
methodes op zich, maar methodes staan in de educatieve context niet op zichzelf. 
Vooral de manier waarop de leraar de methode gebruikt bepaalt of de bijdrage 
aan de OTL van de methode ook resulteert in een daadwerkelijke OTL in de 
reken-wiskundeles, en omissies in methodes kunnen door de leraar worden 
gecompenseerd. Voor dat laatste is het wel noodzakelijk dat de leraar zich bewust 
is van tekortkomingen in een methode. Echter, het constateren daarvan vraagt in 
sommige gevallen veel van de vakspecifieke en vakdidactische kennis van 
leraren, zoals bijvoorbeeld bij de inconsistenties tussen strategie en model of 

voldoende zijn toegerust. Zo liet journalistiek onderzoek zien dat leraren zelf  
diverse knelpunten aangeven bij het beoordelen van methodes, zoals te weinig 
tijd, werkdruk, te veel commerciële informatie en een gebrek aan objectieve 
informatie.  

Voor wat betreft dat laatste, bieden de bevindingen beschreven in dit proefschrift 
valide informatie over reken-wiskundemethodes. De algemene bevinding dat 
methodes verschillen in de OTL die ze bieden en in hun overeenstemming met 
het beoogde curriculum lijkt op zichzelf niet zo opmerkelijk, maar de implicatie 
hiervan is wel belangrijk: als er niet blind op kan worden vertrouwd dat methodes 
alle wettelijk beoogde inhouden en prestatieverwachtingen aanbieden, blijven 
methodeanalyses van nieuwe methodes noodzakelijk. De onderzoeken 
beschreven in dit proefschrift laten zien dat methodeanalyse een zekere 
gedetailleerdheid vereist. Een oppervlakkige controle van een methode volstaat 
niet om zicht te krijgen op de geboden bijdrage aan de OTL. Om een valide 
oordeel te kunnen vellen over de kwaliteit van een methode is grondig onderzoek 
nodig. Scholen en leraren zouden geholpen worden als zulk onderzoek vaker zou 
worden uitgevoerd. 
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