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"Lifeis good for only two things, discovering mathematics and teaching mathematics".
Siméon Poisson (1781-1840)

Mathematics for living and living for mathematics are related to the goals of mathematics education. On the one
hand everybody isin need to learn mathematics to be able to deal with everyday life situations. On the other hand
we need to teach mathematics to get also mathematicians. The question here is related to mathematical curricula
and teaching strategies in particular. In teaching mathematics we have to teach how to solve everyday life
problems. We as well can use everyday life problems to learn about mathematical structure and develop
mathematical thinking. Developing mathematical thinking is in need of developing mathematical writing.
Mathematical thinking and mathematical writing can not wait to start in secondary school, it has to start from
childhood. The procedures of solving everyday life situation can help, but teacher's communication skills are of
special meaning. This we can see from discussing in details one example, where as well using of real coins,
visualisation and understanding of mathematical signs are parts of our teaching strategies.

1. ThePaper's Philosophy

It is difficult to think thet living was possible without mathematics. From the first beginning primitive
mathematics was needed. From the other hand, even in primitive mathematics, the potentiad power of
man's abstraction was there. The invention of the concepts of just numbers one and two reflects this
power. Since that time somebody was behind this invention. Those people we can cdl prehistoric
mathematicians. The indudtriad revolution, especidly the so-called second one, Sarted at the late 19th
century has grown rapidly with the hdp of mahematics. Such mathematics invented by
mathematicians, who devoted a specid part of ther life to mathematics. An extreme fedling we can
find in Siméon Poisson's words (1781-1840); "Life is good for only two things, discovering
mathematics and teaching mathematics'. When we come to study our modern life of modern inventions
we find that mathematics role is a speciad one. In this concern, it is remarkable to notice that some
mathematics, discovered before for its own sake, has become a decisive tool for modern technology
and aswell asmodern living.

In our modern societies, education has become a right for dl. Therefore education is neither only of
mathematics, nor is offered to only children of high mathematicd abilities. In one cdlass we normdly find
children of different abilities. The question is how to reach different gods for different children in one
classroom. Indeed everyday life mathematics is an object to reflect aulturd and pragmetic gods of
mathematics education. What about developing children thinking? What about getting some children
interested in mathematics as a fied of future professon? First question is related to one of the most
important general gods of mathematics education and the second one is related to the outcome of
specific goas of mathemeatics education as a professona goa. We need to search for dtrategies, which
can be of different godsto different children.

2.1.  Finding the Difference of Two Numbersin Everyday life Situations

When you ask children of early school years to find out the difference between 80 and 28 you have a
chance to use everyday life red Stuation, to ded with the problem for different levels. Here we start
with the Decima System understanding and everyday life Stuation.



In this case the teacher can art the discussion by writing on the board the open statement 80 - 28 =
: (HerE|:|a:her can use specid colour for writing the digits of tens)

After thet, the teacher can trandate the problem into everyday life Stuation. For this task he can
design a strategy to produce the next didog or something smilar.

Teacher: Look carefully at the board. Who can tell me how many ten-mark-coins | had in my
pocket at the beginning?

Child: 8 coins.

Teacher: Right. Look now again at the board. Can you see that | bought a book?
Child: yes.

Teacher: What was the price of this book?

Child: 28 marks.

Teacher: How many coins of ten marks | had to give to the seller?

Child: 3.

Teacher: How many ten-mark-coins | had to keep in my pocket?

Child: 5.

Teacher: Did the seller give me back any money?

Child: Yes.

Teacher: How much he gave me back?

Child: 2.

Teacher: Are these 2 tens?

Child: No.

Teacher: Yes. These 2 are not 2 tens. Who can tell me, which kind of 2 then?
Child: 2 ones.

Teacher: So, we know how many tens | kept in my pocket. How many?

Child: 5
Teacher: Yes. Where | have to write digit 5?
TO

80-28= | |

Child: Under the"T".

Teacher: How many tens | gave to the seller?

Child: 3.

Teachers: How many marks | got back?

Child: 2.

Teacher: Where | have to write this digit 2?
Child: Under the letter "O".
Teacher: Why?
Child: Because they are ones.
Such a didog, in a longer or shorter form, the teacher can plan to get. After such a discussion, the
teacher has to get confirmation of children's understanding. In a case of finding that some children are
not sure of their understanding, the teacher can discuss the problem again using iconic visudisations.
He can draw in an iconic way the coins and as well the book and its tag. After that, the teacher can
discuss smilar problem such as

TO
70-28=
In this time the teacher can ask directly about the amount of tens he had to keep in his pocket and
where he hasto write it now. Then, he can ask about the number of tens he had to give to the sdler,
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the amount of marks he got back in change and where he has to write thisamount. The teacher can
give athird example like"90 - 56 = ", Inthistime he has to ask the children to provide by
themsdves asmilar sory related to the new problem. Aswell, they have to write the appropriate
digits of the remainder (difference) in the appropriate places. Thiswork of children can be organised in
different ways. After that the teacher can give as exercises smilar problems where both the minuend
and subtrahend are different from one exercise to another. Through exercises the teacher hasto givein
akind of revelation some problemslike

"100-76= [ [ J'and "120-83= [ | |
The teacher has to take care in the discussion of the last examples to bring understanding to students
of having 10 tensin ahundred and 12 tensin 120".

2.2.  Playing with Numbersand Building Structures
In the above mentioned examples, mathematics was used as a tool to solve an everyday life situation
problem. Here we shall discuss how to use the above mentioned everyday life Situation to learn about
the associative property of addition of integersin an intuitive base.
This can be done in the next lesson. However there is a necessary condition for going ahead to the
new lesson. The condition is that the teacher has aready taught his children the meaning of equdlity,
among others through the case of number decomposition. So, the children understand that the sign of
equdlity includes two pardld ssgments having the same measure (length), one represents the left-hand
sde expression and the other represents the right-hand side expression. On the other hand, this means
that both expressons are of the same number, they are equa names of a number. Bdance aswdl isa
good metaphor for this understanding of equdity. My am here from mentioning the using of the
physicd view of the Sgn of equdity isto represent some of my own principles of teaching and learning
mathematics. One of these principles is the teaching for understanding of each mathematica object, as
much as we can. This includes the understanding of symbols. Nevertheless this issue, and as well the
teaching of equdity itsdf, is beyond our discusson here.

In the new lesson the teacher has to firg bring to children's mind the meaning of equdity, this can be
done through some exercises. Then he has to bring back the first example of the last lesson and its
solution. Here the teacher can put abox on atable, indgde the box he has red coins of ten marks. The
teacher has to write on the board  "80 - 28 =". After tha he can discuss the problem through a
amilar didog to the next one.

Teacher: How many ten-mark-coins | had in the beginning?

Child: 8.

Teacher: Who would like to play my role? Who can come to take from the box the
needed coins?

Child: May 1.

Teacher: Okay. Which coins you will keep in your pocket?

Child: These 5.

Teacher: Right. So, which coins you have to give to the seller?

Child: These 3.

Teacher: Let uswrite what you have said:

80 - 28 = 50 + 30 (The teacher can colour the numerals 80, 50 and 30 in one colour, 28 in ancther
colour and "™-" in athird colour.)

Teacher: Have | written a correct statement?

Child: No.

Teacher: Who can tell me, what | actually wrote?

Child: Thisiswriting of only 80 marks.



Teacher: Correct. S0, let ustry to make a correction:
80 - 28 = (50 + 30).
Teacher: Isit now correct?
Child: No.
Teacher: Why?
Child: Thisisonly the minuend, 80.
Teacher: Right. So, what | need to write more.
Child: Minus 28.
Teacher: Absolutely correct.
80-28=(50+30)-28
Teacher: s this statement now true?
Child: Yes.
Teacher: These coins are of 50 marks and those are of 30 marks. From which of both
parts we have to pay 28 marks, and which part we have to keep in pocket?
(The teacher has to demondtrate real coins and at the same time he has to point to the
numeras related in the written Statement.)

After getting the answers to both questions, the teacher adds anew line as follows.
80-28=(50+30)-28

=+ - )
Teacher: Please, write in your notes these two lines and try to fill the spaces in the second line
correctly.
This is as wdl some of my drategies, through which each child gets a chance to think and to
rediscover by himsdf. When you ask students, only in oral way, you can not be sure that each child is
redly an active thinker. In addition, some students need to have peaceful time to think aone. Of
course orad discussion has as well its own positive sides, but when you ask the children to answer in a
written form, you give every child a chance to develop his thinking. Also questions can be given in
written form.
The teacher has to discuss children's solution to get the second line correct. The most important hereis
that the teacher has to ask children to explain how we modified the origina expression to get the other
equal expressions. The teacher has to ask the children to give an explanation based on the everyday
life dtuation story. Then he has to move to get explanation of pure number and operaions
understanding.
After that the teacher hasto add a new line asfollows.
80-28=(50+30)-28

=50 + (30-28)

= 4+
The teacher has to ask students about, what he should write in the empty spaces. Finally he has to get
the last line asfollows.
80-28=(50+30)- 28

= 50+ (30- 28)

=50+2

=52
The teacher has to ask the children to give an explanation of what is written on the board in the find
form. Coins used can help to bring understanding of each step of the solution writing, especidly to
children of modest dbilities.



Also the use of visualisation in adynamic way can be of help to these sudents and it is away as well
to develop children's spatid abilities. So, the steps of solving the problem can lead at the end to the
next figure.
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The most important thing to get students to learn such mathematics writing is to give to them to solve
gmilar problems and to ask them to write logicaly al the steps needed in each problem. Also the
teacher has to discuss students writing later with the whole class. To some students of low ahilities the
teacher has to offer specid individua ingruction. In this case, the child has to show in a concrete way,
how he behaves to buy the book, where each step has to be trandated in forma writing and in time.
The teacher has to give such students to demonstrate to each other what they have got. Thisisalong
way to make studentsinterested in playing with numbers, modifying expressons and solving problems.

3.Conclusion

In this paper we discussed in details only one example of the way of teaching mathematics, from one
sdefor living, and from the other Sde away for someto live for mathemetics.

Everybody isin need to learn mathematics for practica everyday life Stuations. But as well, everybody
is in need to learn about mathemetics as a way of thinking. This way discovered by man and every
man is in need to rediscover this way. This includes besde cultura am, a persond aspect for
developing the thinking of every child. On the other hand we are in need to get mathematicians for
developing mathematics itsdf and as well its gpplications in science and technology. To solve human
problems related to hedlth and environment we are in need of mathematics and mathematicians. The
problem here is that mathematical thinking has a gromng aspect. It has to start from childhood.
Therefore we have to take care of mathematics thinking from early years of education. Mathematics
thinking is related to mathematics writing. Today mathematics writing is a problem, which we face in
secondary school. The solution of this problem has to gart from early years.

Using examples of everyday life can be enough for some to understand mathemeétics as a subject for
everyday living, for very few children these examples can open the way to live for mathematics. For
the third part mathematics is in a place between these two points, where this place differs from one
person to another. So, we need to develop such Strategies, which can be a way to gain different
goals of mathematics education, general and specific ones.

The above mentioned examples and Strategies are a part of the work done for mathematical clubs
established in Finland by the author.
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