  To the Organizers of the Congress

　Our presentation is an answer to the problem c) and d) of the Strand Ⅱwhich was presented 
from the organizers of 15th ICMI Study

 Abstract

      We have developed many teaching materials on arithmetic with many primary school teachers for the long term by following process;

　　　At the meeting of the each study group to arithmetic education which was organized at manyplaces by voluntary teachers respectively, we could recognize the core points of problems occurred 
at each classroom from concrete examples which were reported by many participants. Basing on our
recognitions, we develop new teaching materials with primary school teachers cooperatively. These 
new development things were practised by many teachers including the participants at adequate 
chances and then we found another problems through the practises to them.

      By repeating these activities, more adequate materials were developed and teaching abilities 
of each teachers included the powers to analyze teaching materials and pupils' recognitions to each 
teaching material were growing. Some of them have activated as contributor of the magazine related
to arithmetic education or as the leader to the each study group.
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     We would like to introduce teachers' trials to grow or to polish their teaching abilities with
several examples which were developed cooperatively with us as teaching materials. In this time, 
we will report to restrict to the cases done with the primary school teachers. You will find same
things being observed among middle school teachers but the number of cases of them is less than 
the cases done by primary school teachers.

<1> Teachers have many chances to grow their teaching abilities

     For teachers many books or magazines which are filled by many classroom experimental 
teachings are published and then for pupils some books to learn more advanced things or to supporthis/her understanding more profoundly to learnt things are published respectively. These printed 
mattes and the advises presented by his/her colleagues are used as reference to do their ordinary 
and special classroom practises.

     We introduce "special" classroom practise as an example to the ordinary activities done by 
Japanese teachers; At almost all Japanese primary schools, the special experimental teachings about
various teaching materials including arithmetic are practised several times in each year to check 
and then to promote the ends of school activities on learning. To the experimental teaching all 
teaching staffs participated at the classroom as observer and a meeting by all participants was held after the experimental instruction to check whether the instructor could accomplish the ends of 
his/her teaching. During the meeting many ideas were exchanged mutually to improve the teaching 
and then through the exchanging various ideas teachers could stock the various "treasures" to the
 treated subject material.

     The above mentioned case is an "obligate" activity. We introduce an another case named
"Study Group of Arithmetic Education" which are organized privately by teacher selves intended to
get more advanced teaching abilities including to develop some new subject materials. These groups are organized at many places in Japan. Today we contact 10 groups directly related to arithmetic
instruction in Tokyo metropolitan area and then they are organized about 10 members. These groupsappear or disappear year by year.

     We will introduce the activities at the "Kitatama Sansu Circle" which was founded about 45
years ago in Tama district which is one of suburb of Tokyo. The meeting of it is held on first
Saturday of every month. Every meeting is constructed following things;

     A. Some ones reported the own practise focused on the pupils understanding and then
exchanging many ideas among the participants to the report was done. Through the 
discussion, each teacher made own teaching plan to do more adequate instruction 
corresponded his/her classroom including the evaluation to the reported instruction whether
pupils get higher recognition or pupils acted vividly in the reported case.

 B. Constructing the model teaching plans to some materials which would practise in the
month.

     The union of our study groups hold the meeting to exchange the "harvests" of each group 
periodically. As the meeting open to all teachers, many outsiders of the study groups including the 
editors of the textbook of arithmetic participated to the meeting. Some results get in the meeting 
were adopted in the arithmetic textbooks or the books which were edited by executives of the union.

     Miyako is one of a leader of the Kitatama Sansu Circle. So, she will report the activities in
 the Circle in detail at the Congress.

<2>Some teaching materials developed by our cooperative research

     Almost all Japanese primary school teachers obtain and can point many teaching examples to each subject through the chances which are introduced in the previous section. And then, they can 
practise by using a kind of problem solved type instruction which are constructed from 4 stages 
basing on the proposal by Dr. J. Polya. While this means that Japanese primary school teachers onlyhave ability to improve previous teachings to correspond to his/her pupils when they practise at 
his/her classroom, they did not show their abilities to solve more serious problems met at their 
classrooms;

      Pupils have not interesting to learn arithmetic as reported in the IEA studies; very huge 
pupils had not interesting to learn arithmetic and then they reject to get a job in his/her future to
use the mathematical things.

     And then, we point seriously that they do not improve fundamentally their teaching materials 
to solve the weakness of the pupils' recognitions which were observed in their classrooms. In this
time, we would like to introduce the ratio as one case of them; ratio is taught at 5th grade in 
Japan.

    We introduce a typical example to induce the idea about ratio treated several textbooks;
problem  －　giving a table represented a consequences of success or failure times to each                   player respectively at throwing a ball in a basketball game and then asking
pupils to decide who is the best player
 Finally, pupils were required to calculate success times per one throwing as ratio for each player.

Of course the result get by calculation was decimal representation. Even if pupils, especially
boys, saw the decimal representation of batting average to each baseball player or winning 
percentage to each baseball team day after day, to pupils decimal representation to success times perone throwing is very strange and artificial thing. As a consequence, when pupils met the problem 
related to the ratio, they solved them mechanically doing not seek the meaning. It seems that the
end of studying ratio is to strengthen their abilities to memorize.

     We improve the teaching of ratio fundamentally. At first stage, pupils did the calculations 
solely to find the answers related to ratio and at second stage they found the meaning or the
function of ratio. At last stage they used the ratio to explain many social phenomena. We introduceour teaching process briefly;

       A. Make a new scale to represent one amount by regarding another amount as unit. And 
then by using the scale, pupils solved many problems related to ratio. During the lesson,          pupils did not recognize that the lesson proceeded in a ratio world.

       B. Asking pupils to find the methods or the ideas to decide who is best player under a 
data which was constructed by record at a high jump match with height to each player.

       C. Asking pupils to analyze many social data get his/her self from many viewing points 
and then to do explanation to them by using some graphs

     Including the case about ratio we have developed many subject materials for arithmetic
education by cooperative works. Some of them listed in the bellow;

       A. By using mathematics we analyze some social phenomena

           examples; Arithmetic at glossary store
 Guessing the foods ate by about 300 years ago peoples

       B. By using mathematics we can explain some natural phenomena

           examples; Finding the explanation to the figure of rainbow by using cylinder and cone

                   Guessing the damage by a volcano eruptions occurred about 2000 years ago

       C. By using mathematics we can explain many wisdom used by craftsmen

           examples; Finding the functions of isosceles triangle, rhombus, and circle

                   Guessing the population being able to use water flowed through an artificial
water way

       D. By using mathematics pupils enrich their life by their hands

           example; making various kinds of ornaments and solids

     We will report several cases with pupils' works at the Congress
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