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On the Fundamental Thinking of the Teaching of “Sets and Functions”
and Its Practical Teaching in a Lower Secondary School

Shoz6 SASADA and Sanae KURODA

In the recent revision of the course of study, the system of the teaching of functions in a lower secondary
school has been greatly changed. It was treated a priori (i.e. from the general to the particular) in the
previous course of study published in 1969. But in the new and revised course of study, it comes to be
treated a posteriori (i.e. from the particular to the general) and a high value is put on the pupils’ contact
with phenomena. This change is reasonable , when it is viewed from the development of the notion of
functions, and from the fact that functions are closely connected with actual phenomena. The change
of the system naturally requires that of the treatment of teaching contents. So the important points
of its treatment in the new system are as follows:

(1) how to familiarize the pupils with the views and concepts of variables and correspondence by making
them examine the phenomena carefully.

(2) how to make the pupils understand the meaning of univalent correspondence between the two sets by
generalizing the functional relation they learned in relation to concrete phenomena.

And the present study is focussed on the above (2) and is about the practical teaching based on the
following fundamental thinking.

1. The fundamental thinking about the teaching of “sets and functions”
(1) The aims of teaching
This unit is the concluding step of the teaching of functions in a lower secondary school, and the chief
aims are as follows:
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(a) to make the pupils understand the new and extended meaning of functions by re-considering, from
the point of view of sets, functional relations which have been considered in relation to concrete
phenomena.

(b) to enable the pupils to grasp not only the relation of two quantities that vary keeping pace with
each other but also many other phenomena as the objects of functions.

(2) The pattern of the procedure of teaching and the main points of teaching

In this unit the main points of teaching are, first, to make the pupils form the notion of the function
from the point of view of sets by taking up some cases of the relation of two quantities that vary
keeping pace with each other which they have been learning since the seventh grade and by making
such an examination of them as mentioned below in a diagram, and, secondly, to make them recognize
the possibility of grasping many phenomena as the object of functions by this extension of the meaning
of functions. That is to say, the main parts of the procedure of teaching in this unit are shown as
follows, and the present writers set great importance on teaching of the steps shown by ‘arrow’.

The phenomena
(Two quantities that vary keep

-ing pace with each other)

(1) | Abstraction

v

(2) Generalization [

( Two quantities ) » ( Two sets )
(If one is decided,) . ( Univalent )
then so the other. correspondence

. X takes any element
( Variable ) >
of the set.
(3) Definition
A4
(4) Extension
Functional relation ~y| Function

(5) Integration

Integrated grasp of

various phenomena

2. The problems and the focuses of the present study

In the diagram of the procedure of teaching given above, the way of the teaching in the steps of (2), and
of (4) and (5) is most important, and is also the subjects of the present study.

In order to solve the problems mentioned above the focuses are put on the following points in the present
study:

(a) the propriety of the pattern of the procedure of teaching and that of the important points of teaching.

(b) the selection of better teaching materials.

(¢) the treatment of the diagram and the symbols of the functions for substantiating abstract ‘functions’.

(d) the device and improvement of the teaching method and its appropriate teaching tools.
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3. Practical teaching
On the basis of the fundamental thinking mentioned below 1 above, this unit was divided into four school
hours, and the plan for teaching was made in detail. The practical teaching was attempted twice, in 1977
and in 1978. For the precise evaluation of this, two investigations were made before and after it. It was
tried on the pupils mentioned below:
% In 1977, the ninth grade of the Lower Secondary School Attached to the University of Tottori.
% In 1978, the eighth grade of the Lower Secondary School Attached to the University of Tottori.
4. The summary of the results

The results of the practical teaching are as follows:

(1) The pupils were interested in the whole procedure of teaching, and they learned earnestly. The
results of the investigations before and after the practical teaching and the atmosphere of the classes
showed that the expected results had been achieved. Both the pupils’ understanding of the materials
given to them and the fixity of learning were considerably high. Therefore it may be said that the
writers’ plan was proved to be appropriate for the teaching of ‘sets and functions’ in a lower secondary
school and that the teaching materials given to the pupils were effective in deepening their
understanding.

(2) In every step (1)—(5) of the proéedure of teaching, the pupils had a conscious experience of
mathematical thinking, such as ideas of abstraction, generalization, extension, and integration, etc., by
learning the focussed materials. This seemed to help them to understand the necessity and efficiency
of the extension of the meaning of functions, and at the same time to have a considerable understanding
of the extensity and integration peculiar to mathematics. It was confirmed by the results of the
research of the pupils’ impressions after the practical teaching. In this sense the writers’ pattern (with
five steps) of the procedure of teaching and their emphatic points of teaching were appropriate.

{3) ‘Black boxes’ were used for the purpose of substantiating images of absiract functional notions and
helping pupils to understand the symbols of functions and to find out their rules. They took a great
interest in ‘black boxes’, and acted in learning, just as the instructor had expected. For the purpose of
making the pupils grasp substantially the notion and work of functions, the use of ‘black boxes’ and
the introduction of the symbols of functions are thought to have been very effective.

(4) As mentioned above, the writers’ aims shown under (a), (b) and (c) were achieved. But it is to be
admitted that all the writers’ aims were not always achieved just as they had expected. It is partly due
to the fact that the practical teaching was given to the pupils ;}VhO had been learning under the previous
course of study. The writers must reserve for another opportunity a detailed discussion about the
device and improvement of the teaching tools and the profitable employment of teaching machines.






