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ABSTRACT : This contribution summarizes some research which was part of the
development of mathematics education for primary schools at IOWO. The main
purpose of the research was to create a course aimed at a process of gradual
algorithmization, in which the pupils could acquire a procedure for the subtraction of
fractions with different denominators, without being forced into the final stages. The
central question concerned whether or not the principle of progressive schematization
(cp. Freudenthal, 1981), on which course for the algorithmization of the operations
with natural numbers has been based, would be applicable in this case too, and whether
or not gradual algorithmization was possible here. If so, it should be observable in the
behaviour of the pupils participating in the research involved, by means of progression
in schematization and the application of shortcuts in procedures, based on, among

other things, the properties of ratio — preserving mappings of domains of magnitudes.
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CONCLUSIONS : The exploration of subdivision situation was the core of our
approach. Subtraction of unlike fractions ws considered as the ultimate step in
mathematizing the comparison of subdivision, or - as we called them - distribution
situations.

Intentionally the development of fixed procedures for the operations with
fractions was postposed. The pupils got the opportunity to acquire a broad basis of
orientation with the concept of fraction. The main characteristics of the explorative
stage in the learning sequence for fractions were (cf, Section 3):

- to respect the points of view of the children;

- to perform activities, which provoked fractions;

- to describe the processes involved and their outcomes in fractional

language;

- to respect the possibility of conflicts, because of the meaning which
figures, operational signs and names for fractions already had in the
context of natural numbers;

- to respect the connection between concept formation any the
Development of notion about the operations with fraction, the
equivalence of fraction, fractions>1, fractions in mixed numbers and so
on.

- to take into account the connection with related mathematical subjects
and concepts like decimal fraction, ratio and proportion, scale :

- to apply meaningful contexts as sources and as fields of application for
mathematical activities with fractions.

Our main point was to respect the ideas of the children, their concept images

(Tall, 1981) and to lead them to a view of fractons which includes the development of
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the swareness of so many asspects fractions can have and to become acquainted with
mathematical tools, like the number line (with two scales), the ratiotables, the linear
graph and other means of visualzation and representation in order to be able to tackle

the tasks presented in an adequate way.
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