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EARLY APPROACHES TO TEACHER EDUCATION

Before 1800, Dutch primary teachers were not specifically trained for
teaching as such. When applying for a teaching post, it was sufficient for
applicants to demonstrate a sound understanding of the subjects they were
expected to teach. In those days the best pupil from the graduating class of
the primary school would be chosen to assist the head teacher on a regular
basis. Sitting in the back of the classroom, the pupil would observe the
teacher and learn the art of teaching in an informal way. In order to learn
more about the subject he or she was going to teach, the pupil would take
additional lessons at home from the head teacher. These private lessons
later became more systematic or normalized and became known as normal
lessons. The normal schools that evolved from this practice later became
the teacher training colleges. The first such colleges in the Netherlands
were established by the government around 1800. Many more teacher
colleges quickly followed, including colleges affiliated with Protestant or
Roman Catholic churches. Most towns had at least one teacher college,
general and/or church affiliated.

Until 1952, the curricula of these training institutes were essentially
the same as those for higher secondary schools, albeit with the addi-
tion of pedagogy and teaching methodologies and with half a day a
week allocated for working in the schools. Teacher training was radi-
cally changed, however, as a result of the New Training College Act of
1952. The school subjects of secondary education were replaced with
the teaching methods for the subjects taught in primary schools. For
example, mathematics was replaced with teaching methods for arith-
metic. However, because the teacher educators remained the same, little
changed in practice. The teaching methods for arithmetic were frequently
augmented with tough calculations for the student teachers, supplemented
with tips for working in the classroom. Most of these tips were of a
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general educational nature, e.g., they referred to teaching with visual aids,
free activity, and elements of educational psychology such as different
levels of thinking. In 1968 teacher-training colleges were renamed, by law,
as Pedagogical Academies. Behind the scenes, government commissions
were busy thinking up a new programme and a new approach to teacher
training for primary education. The discussions were about issues such as
extending the programme from 3 to 4 years, placing a central focus on
practice teaching, embracing competency based and humanistic curricula,
and considering the consequences of bringing together teacher education
for primary schools (ages 6–12) and infant schools (ages 4–6).

THE WISKOBAS MODEL FOR TEACHER EDUCATION

With the impetus of the world-wide New Math movement behind him,
Hans Freudenthal established the Institute for the Development of Math-
ematics Education (IOWO) and set into motion the Wiskobas project
(Freudenthal, 1978; Treffers, 1978). The Wiskobas (which can be trans-
lated as Mathematics in the Elementary School) project was intended to
influence mathematics education at the national level through the training
of teachers. Shortly after the first Wiskobas curriculum publications on
primary education went to press, an educational experiment was started
at a pedagogical academy in Gorinchem (Goffree, 1977). Every week,
Freudenthal and two members of the Wiskobas project attended the
lectures given to the student teachers and went to the school where the
teachers acquired practical experience. Freudenthal worked with children
to show the student teachers how it would be possible to initiate and
observe mathematical learning processes. His observations and analyses
were intended to impress on the student teachers the idea of the teacher
as a researcher and give them the feeling that there was much that
could be learned from the children themselves. He also tried to bring a
narrative element into the teaching with stories such as “Walking with
Bastiaan” (Freudenthal, 1977). Goffree (1979) has provided a description
of the impact of Freudenthal’s approach on the pedagogical academy in
Gorinchem.

Materials for the student teachers were developed and tested. Freud-
enthal made theoretical contributions to these materials as evidenced in his
chapters “The phenomenon of ratio” and “Measurement as phenomenon”
(see Freudenthal, 1983). Both of these chapters represented Freudenthal’s
approach to educational phenomenology of mathematical structures and
were made available to his IOWO colleagues for comment years in
advance of their publication.
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Figure 1. Model for primary mathematics teacher education.

A MODEL FOR LEARNING TO TEACH

The learning model depicted in Figure 1, sometimes referred to as the
Aeroplane Model, shows that mathematics education, both for student
teachers and pupils, takes as its starting point concrete situations and
familiar contexts. The model is based on the concrete and the familiar
and the activation of pupil’s subjective structures (the informal mathe-
matics) which then allows the mathematical learning process to start with
pupils’ intuitive notions and informal procedures. In a sense, this is what
Freudenthal meant with his educational phenomenological analyses: math-
ematics comes into being in reality, mathematics provides the structures
for this reality, reality gives meaning to mathematics and, in well-chosen
real-world situations, pupils get the opportunity to rediscover mathematics
under the guidance of the teacher who knows the objective structures of
mathematics (formal mathematics) (see Freudenthal, 1983).

The subjective structure of a student teacher is affected by his or her
earlier experiences with learning mathematics and teaching mathematics.
While mathematization plays an important part in the learning processes
of children, for the student teachers it is a process of both mathematising
and didactising (Freudenthal, 1991, p. 174). Student teachers carry out
mathematical activities at pupils’ own levels and then reflect on and discuss
in small groups with their peers the results of those activities, often guided
by questions such as, “How do children learn?” and “How do we teach
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children?” These reflective discussions create a foundation for learning
how to work with children.

Reflections on children’s learning processes combined with the student
teacher’s own experiences in learning mathematics contributes to the
creation of an educational basis for teaching mathematics to young
children. Sometimes big ideas from general educational theory, rooted in
either pedagogy or formal mathematics, can also make a contribution. In
this way, the student teacher gets into a cyclical process in which mathema-
tical problems, mathematization, reflective problem solving, and mastering
teaching methods follow naturally from each other and, in each successive
domain, become more sophisticated. During this process, student teachers
work with children and study their learning processes while continu-
ally referring back to their own learning process. This succession of
processes strongly resembles the cyclical processes of action research used
in projects in which the “teacher as researcher” is the object of study
(Jaworski, 1998).

During the 1980s, the aeroplane model (Figure 1) was developed
into a three-volume text, collectively known as theMathematics and
Didactics for Primary Mathematics Students. At that time, some devel-
opment research was being carried out at the University of Utrecht as
a continuation of the IOWO Project. This work led to a pilot study
for a national programme for realistic mathematics education in primary
schools (Treffers, De Moor & Feys, 1989). It also provided the authors of
Mathematics and Didacticswith useful material for student teachers who
increasingly recognized the Wiskobas approach in the new mathematics
schoolbooks then coming onto the market. Newly-developed courses in
the areas of counting, calculations up to a hundred, doing sums, frac-
tions, decimals, ratios, mensuration, and geometry were also developed
for student teachers along the lines of the aeroplane model.

Teacher anecdotes from the research project also fit well into teacher
education and often enlivened the working material for student teachers.
After some years, the so-called reflective solutions of mathematical/
didactical exercises were collected and distributed to encourage student
teachers to be self-motivated and to develop independent activities. The
resulting books were used in more than 80% of the teacher training
colleges.

THE NEED FOR A NEW PARADIGM

In 1984, Pedagogical Academies were again renamed as PABOs (Colleges
of Education), but it was not until the early 1990s that any significant
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changes occurred. The cause of these changes lay in a large-scale inspec-
tion of all PABOs in 1991 – the first inspection of its kind. The judgment
of the inspection was damming. The criticism was mainly directed toward
the lack of a good academic background for primary school teachers and of
a clear training concept involving teaching methods. Further, the colleges’
ability to change was called into question and the management got a “fail.”
Under the threat of subsidy cuts, the PABOs were put under pressure, and
change became the new credo. At the insistence of the Ministry of Educa-
tion, a large number of PABOs were incorporated into Colleges of Higher
Education (where the emphasis was on vocational education in general).
Now it was a matter of creating independent business management within
the existing frameworks.

In the middle of all of this turbulence, the curriculum for teacher educa-
tion also had to be revised. This time the curriculum had to be based
on a well-defined training concept and fit within the framework of a
specific teacher education pedagogy that still needed refining. Problem-
based learning and thematic education were espoused, and teachers from
all disciplines were expected to develop their own materials according to
these two concepts. Again, the colleges were required to leave behind the
paradigm of a programme dominated by the school subjects and to look
for themes, case studies, and problems that would have obvious validity to
the study of teaching per se.

A NATIONAL APPROACH TO TRAINING PRIMARY
TEACHERS

While all of this was going on, a group of ten mathematics and didactics
educators began to work on a pilot study for a national programme for
the PABO. This pilot work was based on and coordinated with the “Pilot
Study for Primary Mathematics Education.” This new work became known
as the PUIK Project (PUIK: Dutch acronym for Programming, Outlining,
Designing, and Quality) and was carried out under the auspices of the
National Institute for Curriculum Development (SLO). The results of this
work were published in 1995. The core of the study consisted of eighteen
standards for primary school mathematics.

These standards as well as other parts of the report were translated
into English for a discussion between the developers and fellow teacher
educators from the United States (Goffree & Dolk, 1995). This visit
had major consequences for the training of Dutch primary school math-
ematics teachers. In particular, the Dutch trainers became acquainted with
Magdelena Lampert and Deborah Ball’s MATH project (Lampert & Ball,
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1998). The student learning environment developed in their project coin-
cided with ideas developed in the Netherlands about the training of student
teachers and the way they learn. It was decided to develop an environment
for student teachers in the Netherlands similar to that developed in Lampert
and Ball’s project. The first prototype, called Petit-MILE, consisted mainly
of recordings of grade 3 lessons (daily for 5 weeks) and grade 7 lessons
(daily for one week) which were subsequently arranged into video frag-
ments with an average length of 1 to 2 minutes complete with transcripts
and a search engine. Each fragment was considered a separate narrative
and had its own title and abstract that summarized the essence of the story.
The fragments could be accessed with the search engine (full text retrieval)
or by using the archive.

The Minister of Education, Culture, and Welfare was pleased with
the progress made in the development of the PABO curriculum and
made his approval clear in two ways. First, he made funds available
for extending Petit-MILE into MILE – a project that involved a greater
range of grades. Secondly, a task force was established for developing a
common curriculum for all PABOs. In putting this curriculum together,
the task force had to take into account a very recent and finely worked
out publication, “Skills Required of Beginning Primary School Teachers”
(SLO/VSLPC, 1997). This paper paid particular attention to the teaching
of language and mathematics. After lengthy considerations and discus-
sions, the task force decided that the present fear of the discipline-
orientated learning plan should not be translated into discarding the school
subjects. Instead, a school subject was seen not purely as subject matter,
but also as an area of knowledge and experience of learning and teaching,
both within and outside school and with a distinct history and development
of its own. This view of school subjects, which already existed for mathe-
matics, made it possible to establish the working field of student teachers
in two dimensions – skills required for beginning teachers and knowledge
of school subjects. The school subjects thus formed the working material
that enabled student teachers to learn the trade of being a teacher.

The addition of reflections from a theory-based educational, psycho-
logical, or pedagogical point of view enriches this work of the student
teachers. In this way, the student teachers also become involved in
the creation of practical knowledge, as has already been described for
mathematising and didactising.
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Figure 2. A more recent model for primary mathematics teacher education (1998).

BACK TO THE CLASSROOM, BUT DIFFERENTLY

The MILE project fits very well with the model depicted in Figure 2.
But the viability of MILE’s digital representation of school practice still
required an entirely different way of looking at things for the teacher
educator. With MILE we are back in the classroom, and this means that
a student teacher’s own classroom observations form a starting point for
analysis, reflection, and discussion and also form the basis for his/her own
questions about teaching. The impetus for learning to teach is, therefore,
initiated outside MILE. But MILE provides an enriched orientation and
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provides direction to the subsequent analyses of teaching. Moreover, the
student teacher can, if it helps, use theory as a vehicle for further exploring
the possibilities of using MILE. It should be emphasized that MILE has
brought theory and practice closer together to an unprecedented extent.
As the millennium approaches, back to the classroom will have major
consequences for how student teachers are taught to teach.
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