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Introduction
The RekenNet is a project that aims to support primary school teachers in their task to
teach realistic mathematics. The project started in 1998 and is sponsored by the
Government of Education.
Most of the Dutch schools use at the moment realistic textbook series. However, this does
not mean that the way of teaching is always ‘realistic’. With the changes of the content of
math, the role of the teacher should be changed as well. The teacher should guide the
students in stead of teaching them.
Teachers almost never take a look in the classroom of a colleague and they don’t share
their experiences. Because of the lack of communication between teachers in the country,
but even between colleagues of one team, teachers have to deal with problems related to
realistic mathematics education all by themselves. One of the goals of RekenNet is to
bring teachers together and let them talk about their problems and their solvings, in order
to take advantage of the findings of the colleague.

There is another reason to set up the RekenNet. Primary school teachers often are not part
of the network of math education specialists. The fact that didactical experts take part in
the network can support the teachers in good teaching. At the other side the didactical
expert gets a better view of the daily profession of the teacher in mathematics education.
In order to develop material that is useful for the field, it is essential to know what the
needs are.

RekenNet tries to reach his goals in two ways:
1. via a social RekenNetwork and
2. via the RekenWeb (the internetwebsite).

Social network

RekenWeb (website)

Figure 1: Rekennet, consisting of the social network and the Rekenweb
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In this paper we show both components independently as well as the way they intertwine
(figure 1) .

The RekenNetwork
The social RekenNetwork started already at the end of 1996 and consists of primary
school teachers and didactical experts of the Freudenthal institute. By means of meetings
primary schoolteachers talk about mathematics in their daily profession in cooperation
with the experts. Teachers learn from each other and get practical tips how to solve
problems they have to deal with in teaching realistic mathematics. We call this horizontal
professionalization: teachers learning from teachers. At the other hand, didactical experts
of the Freudenthal institute join the meetings and hear what the problems are in order to
reflect efficiently.
In every meeting part of the discussion is about the RekenWeb: what should the content
of the web be, how can you use what is on the web in the classroom, how do you search -
so how should the database and searchmachine be constructed - are frequently asked
questions.
The RekenNetwork has some activities specifically focused on the target to meet each
other and to improve the communication between schools, teachers and mathematical
experts. We mention the most important activities to reach this goal.

Activities of the social RekenNetwork

Rekenmarket
Every two years there is organized a Rekenmarket. Schools come to the market and can
bring in their own didactical creations concerning mathematics. For example: a school
made useful materials about multiplication tables, another about fractions and a third
about mathematics in other subjects. In short
presentations teachers could give some
explications about there creations. Didactical
spin-off of  the market is distributed by means of
a reader, but also by the RekenWeb (the website).
The Rekenmarket is a perfect example of what
we think horizontal professionalization should
be. It also shows how social network and web are
intertwined.

Figure 2: teachers at the Rekenmarket

Mathematics conference
Besides the rekenmarket, each year a two days conference for primary school teachers is
organized. The conference has four themes that deal with the crucial problems teachers
have to deal with in teaching realistic mathematics education. For example: how to teach
realistic math in a right way?; RME to children with special needs; assessment;
mathematical software and ICT . The RekenNetwork helps with the organization of the
conference, not only the technical part of it, but also the content. In networkmeetings we
talk about what teachers want the conference to be like.
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During the conference teachers can professionalise themselves in an efficient and
informal way. Thus the RekenNetwork fulfills a crucial part of the RekenNet: we want it
to be a net for and with teachers. In order to reach that goal, communication is essential.
As well as with the rekenmarket, the spin-off of the conference is of use to the
RekenWeb. Activities of the conference are transformed to useful suggestions on the
RekenWeb. A photo report gives the teachers an impression of what the conference is
like. At the other hand the RekenWeb publicizes the dates and the content of the next
conference in an early stage.

The RekenWeb: the internetwebsite
In the previous part of this paper we mentioned it several times: the Rekenweb, the
website of the RekenNet (http://www.fi.uu.nl/rekenweb) The social RekenNetwork and
the rekenweb are inextricably intertwined. The participating teachers of the
RekenNetwork asked for the development of a website especially for primary school
math. Although internet was not widespread at primary schools at the moment of the
question, we expected this situation would change in the near future. So from the
beginning of RekenNet, at the end of 1998, we started to construct the website.
In the beginning people did not know of the existence of the Rekenweb. We had to
advertise and write articles to let them know. And, last but not least, the social network
fulfills an important part in the distribution of the Rekenweb. Participating teachers
shared their experiences with colleagues and showed them what they can find on the web.
The hits at Rekenweb have been increasing steadily and are at present around 700 per
day.
The social network is crucial for another reason: they reflect on the content of the web.
Only if the content is broadly recognized and highly useful to daily practice the teachers
will use the internet. In the past it is shown to often, that computersoftware fails to be
implemented in the schools, because of the gap between theory and practice.
This is the reason why Rekenweb does not consist of big adventuregames, but of short
compact games or activities, that let children deal with mathematical problems.
We will give some examples of how the RekenNetwork and RekenWeb are integrated.

Rekenweb, let’s take a look ( http://www.fi.uu.nl/rekenweb)
Logging on at the RekenWeb, shows you the following gateway:

Figure 3: The RekenWeb entrance

http://www.fi.uu.nl/rekenweb
http://www.fi.uu.nl/rekenweb
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The targetgroups of the RekenWeb are the following:
A ‘Reken Maar’, with students activities
B ‘Teachers’, with:

- explications of the students activities at ‘Reken Maar!’,
- a communication forum for questions and answers
- a colleagues database, with extra suggestions for mathematical lessons,
- an agenda of the crucial dates for mathematical conferences or studying

days.
C ‘Most recently news’, with actualities from the media
D ‘Parents’, with background information for parents

In this paper we will focus on part B: teachers.

B Teachers
From the beginning we have had the mathematical content and educational issues in the
spotlight: how to implement good math lessons with the use of web technology in the
curriculum. The teacher has to be sure about the quality of the content in order to use the
RekenWeb in his daily lessons. Secondly the teacher has to get some hints about how and
when a certain task can be used and where it can be placed in learning strands.
Finally the communication part of the RekenNet is fulfilled within the RekenWeb.

Reken Maar, problem of the month
An important part of the teachers site is the backgroundinformation to ‘Reken Maar’ for
children. To be sure there is something new on the web regularly, every month a
‘Problem of the month’ is developed. The teacher can place this problem on his agenda.
The problem of the month is a short question or task that has to be done in 1 hour time.
An example of such a problem is shown in figure 4: a helicopter flight.

A helicopter flight

Sam joined a contest and won the first prize. The
prize is a helicopterflight from Schiphol airport.
He can make a flight of at most 200 kilometers.
Sam is allowed to create the flight schedule
himselves. The only thing he has to think of, is that
at the end he will be back at Schiphol.

Figure 4: a helicopter flight

Students are asked to help Sam to construct his flight schedule. They could use the map
that is shown below, to draw their flight.
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Students could send there suggestions to the editorial staff of the RekenWeb and these
were placed on the web afterwards.
The problem is dealing with the scale matter, which is often hard to understand to
students. The advantage of the map that is shown above is, that there is a small line at the
bottum of it, telling you that the line on the computer screen is 50 kilometers in reality.
Because of this, the problem is reduced to measuring the distances on the map and
translating it to the distance in reality.
Most of the students used this map. Some students used an atlas to solve the problem, as
you can see in figure 5.

Our helicopter flight

On the map In reality
1. from Amsterdam to Schevingen 3,5 cm 42 km
2. from Schevingen to Rotterdam 2,0 cm 24 km
3. from Rotterdam to Utrecht 4,0 cm 48 km
4. from Utrecht to Flevoland 3,0 cm 36 km
5. from Flevoland to Amsterdam 4,0 cm 48 km

            ______

            198 km

Atlas used: ‘Waar mensen wonen’ (pg 5)
Scale: 1 : 1.200.000
E-mail: burght.6227@prooinet.nl

Constructed by Gino Tilburgs & Kevin Huysmans
Grade 6, ‘De Burght’, Maastricht

Figure 5: example of students solvings

mailto:burght.6227@prooinet.nl
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After two weeks we always offer a follow up problem. In this case, the follow up
problem was as follows:

Can you mark as much points as possible that are exactly 100 kilometers from
Schiphol? Keep in mind, that you have to have enough petrol to get back to
Schiphol!

Of course we wanted the children to find out, that the complete arsenal leads to a circle.
There were a lot of children sending their solution to the RekenWeb again. Not all the
solutions were complete: some children mentioned only four places and thought they
were ready. Other students marked some points on the circle or the points with the
radials.

The most beautiful solution is shown in
figure 6, again of Gino and Kevin of the
Burght in Maastricht.

Figure 6: solution of Gino and Kevin

The problem of the month is developed to ensure the teacher that he can find at least
every month a new problem to do in his or her lesson. The content of the problem of the
month is recognizable to a teacher, simple formed and easy to fulfill. This is done on
purpose, because we want the teachers to feel comfortable with the content so that he will
visit the RekenWeb again in the future.

Reken Maar: Computergames (applets)
The surplus of the computer is not to print workingsheets or lesson suggestions. A
computer can generate dynamic, movable games, which is not possible on a sheet.
Moreover the internet gives you the possibility to interact with other schools or students.
This is the reason there is a big amount of computergames on the RekenWeb. In
developing the games, the usefulness in daily practice is in the spotlight. To help the
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teacher, some explications about didactical principles of RME and the place within a
learning strand are given.

One of the games is ‘Star’, a game where children can draw figures with the help of the
clock structure. A circle with 60
marks (minutes) is placed at the
computer screen. The student can let
the computer draw lines by clicking
on the button ‘steps’. For instance a
step of 15 minutes generates a
rotated square (or rhombus) (figure
7). This is based on the fact that 60
minutes can be divided in 4 parts of
15. So a triangle can simply be
created in three steps of 20 minutes
(60:3=20) Figure 7: star, 15 minutes

In the beginning students can choose freely which shapes they want to create. After that
we challenge them with more complex problems like: 

‘How can you make the star of figure 8 (pentagram).
To get the answer to the question how many minutes to
install, most students start to estimate: 25 minutes. But,
if you draw this figure, you don’t get a pentagram
(figure 9a). They have to retry again; the figure shows
that that the estimate was a bit to high.

Figure 8: pentagram

Other children divide 60 by 5, because the star has 5 legs. However, drawing a picture
with 12 minutes you do get a figure with 5 sides (figure 9 b), but not the one that is meant
in figure 8. After some trials most students see, that the figure is not finished after one
round, but after two. So, the answer should be 120 : 5 = 24 !

Figure 9a: Star, 25 minutes Figure 9b: Star, 12 minutes

.
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Another applet that deals with divisibility is ‘Safe’ (figure 10). After activating the applet
the safe is placed at the computer screen. At the middle of the safe you see a number, the
code that should be cracked.
The code can be a number between 0 and 100, or between 101 and 1000, the student can
choose what he likes the most. To open the safe, students should find out by which
numbers on the buttons around the code you can divide the number in the middle. The
student can highlight the numbers by clicking on the buttons. If the student thinks all the
buttons are correct, he can click on the handle of the safe; was the answer ok, the safe
opens and a big amount of money is shown.
If a student does not know for sure if a button should be highlighted, he can use the
calculator on the screen. However, this is not a common calculator, but one that can only
multiplicate. Especially when the code is between 101 and 1000, the calculator can be a
big help. The student can use the calculator by estimating what the answer should be:
Trying to find out if 286 can be divided by 7, the student can multiplicate 7x40 to get
near. The calculator will confirm that 7x40=280 and writes it on the screen. Than the
student can conclude that there is 6 left en thus 286 is not dividable by 7.
In this task a lot of insight, feeling for relations between numbers and basic skills are
explored. Students become aware of the fact that division is very much related to

Figure 10: Safe

multiplication. They divide and they use the knowledge that in a division you can split up
the number into parts that you can handle.

Teacherguides
That ‘Star’ is about division and multiplication is not clear immediately to teachers and
students. It is seen as a motivating play and of course there is nothing wrong with that.
But ‘Safe’ is related to the previous described Star-applet: as is shown, both applets deal
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with divisibility. It is important to let the teachers become aware of the possibilities of the
games at the web and to show them the similarities and differences between them.
Questions that are discussed in the teacherguides are for example:
What do the games have in common?; In what learning strand can I place the game?;
At what moment and in which order can I use the game the best? (Timing, Jan de Lange,
ICME 1996).
If the teacher wants to use the RekenWeb in his daily lessons, he has to be certain about
the quality of the content. Secondly the teacher has to get some hints how and when a
certain task can be used. The teacher guides are compact and contain the most crucial
information of an applet:
- Summary of the game
- Learning strand
- Grade
- Theme
- Kind of application
- How and when to use it
- Organization

Communication as main item of ICT

In the previous part of this paper we talked about the possibilities of the computer to
generate useful ideas for mathematical lessons. However, having in mind the goal of
RekenNet, the communication part of ICT is also important. We want the teachers to
know and find each other. The RekenWeb has some parts that deal with this matter:

Colleagues database
One part of the teachers’ site is called ‘colleagues’ and consists of a database of teachers
and other people dealing with mathematics education.
Suppose a teacher has a question to a colleague, for example: ‘I would like to talk to a
colleague of grade 4, that can tell me something about the use of the empty numberline.’
This person can press the button ‘colleagues’ and activate the buttons ‘teacher’, ‘grade 4’
and ‘empty numberline’. The computer now will generate all the teachers that fit within
this category. The database contains information about address, phone number, school,
profession and specialties of the person mentioned.

Blackboard
Another functionality that deals with communication is the blackboard. If the teacher has
a specific question and he can’t find a colleague by the colleagues database, he can write
the question on the blackboard and other teachers or didactical experts can react. If the
teachers wants to discuss an item with colleagues this is also possible on the blackboard.

Implementation

From the beginning of the construction of the Rekenweb the content and education issues
have been in the spotlight: how to implement good math lessons with the use of web
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technology in the curriculum. To improve the possibility of a successful implementation,
the content of the RekenWeb is based on suggestions of primary school teachers.
Thus the RekenWeb has a lot of opportunities to reach the teachers and to provide them
with useful ideas and materials for their daily lesson.
However, there still are some problems to deal with. Sometimes the hardware, needed to
run the applets is not available. Some schools don’t have computers with an internet-
connection. This is the reason the content of the RekenWeb is distributed by means of a
CD-Rom twice a year. But also in the classroom organization there are some difficulties
to overcome: how to make sure all students get the chance to work on the computer?
Even more important related to the organization matter, is to make the activities of the
RekenWeb fit into the basic program, which is already overfilled. We don’t have the
solution for this problem, but it is discussed with the teachers of the social Rekennetwork
regularly. One of  the priorities mentioned by teachers, is the need of a searching
machine. The database of games and lessons is filled steadily, so this becomes more
urgent in order to find what you are looking for. At the very moment we are working on
the construction of a searching machine that is on the one hand easy to handle for
teachers and on the other hand takes into account the opportunities of internet. How this
should be done is not clear yet. Solid research is needed.

Conclusions

In this paper we showed what the RekenNet is: a networking project to professionalise
primary school teachers. The fact that the use of internet is not common at the Dutch
primary schools, makes a social network of teachers and experts indispensable. Since the
end of 1998 the Freudenthal Institute has built experience with primary schools working
on the RekenWeb, a website especially for mathematical issues. In the examples we gave,
one can see that not the technique is the main point of using internet, but the quality of
the content you offer. If the content is highly recognizable, easy to do and pleasant,
teachers might integrate the medium in the daily lesson. It is the responsibility of
didactical experts to guarantee the quality and together with teachers they can find out
how and when it can be used optimally. One of the conditions to reach this goal is, that
activities are placed within a learning strand and writing guidelines for teachers.
Secondly we showed that using internet is another way of communicating with
colleagues and experts. At the very moment teachers start to recognize these advantages.
We expect this to grow in the future, and hope that we can stimulate this development.

Utrecht, 3 may 2000

                                                          
i  This paper has been presented at the ICME9 conference in Japan, Working
group 11: The Use of Technology in Mathematics Education  ( august, 2000).


