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Abstract. In this paper we present the beginning of a paghgr between the
students in the upper classes and those in thenbegiclasses in 21Secondary
School “Hristo Botev”, Sofia. We examine deeply tafthe used types of
cooperative activity. The work shows the main siepthe organization of the
project. We have included the motives for work boththe teachers and the
students. The present work shows the concrete tatyes for the different age
groups and the reflection on the parents, as well.
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Among the main aims of the Bulgarian school edocais to achieve high
quality. It involves continuous upgrading of knodde and skills in order to
develop the potential of each child to the maximana give an opportunity for
social realization. Important for intellectual amersonal development is the
formation of cognitive interest in mathematics aledpen their knowledge in this
area. According to our famous scientist and leamfethe National Team of
Mathematics Sava Grozdev the mathematical intemedttalent comes out in the
early school age [1]. That is why the teachers khaystematically look for
different forms, means and methods for the provooadf these mathematical
talents in children. Along with this, they must d&p a cognitive interest in
mathematics. The originality of interest is expegstn deep study, in a constant
and self-searching and receiving of mathematicawkedge, in overcoming the
difficulties of carrying out this activity. Interekighly increases the effectiveness
of the lesson because, as students engage witiopassd learning material is
easily digested.

To provoke the development of interest in mathersadind to raise the level
of mathematical knowledge and skills, we decide@xperiment with a different
shape from the usual routine of training — collation between students from the
second and eleventh grade in 21 Secondary SchatbHBotev.

This cooperation is caused by love of childrenhi® knowledge and desire to
improve. It is cooperation prompted and encouralggdthe teachers of those
children who had other educational purposes agepeahing interest in the fields
of mathematics, that don't learnt in school, limkiscientific knowledge to
practice, etc.

Simultaneously with the educational goals we setalues and instructive
ones:



364

Anniversary International Conference REMIA2010

e Development of a learning atmosphere. The amiableditons in
school, the spirit of friendship and understandamgbles students to
concentrate on the application of academic work aneda prerequisite
for acquiring knowledge. One of the problems of dwtemporary
school is the aggression of young people, targdtoth peers and to the
larger (respectively smaller) students. The foromatif cooperation and
friendly relations can eliminate (or minimize) aggsive behavior.

e Formation of motivation among young people to persiee teaching
profession. In recent years the teaching profesaiaan’t attractive.
There is a shortage of qualified teachers [2]. tingaa lasting interest
in it can lead to motivating young people for voaaal guidance to it.
The rationalization of the social aspect of thiefession and to touch
the strong emotional experiences of teachers aee tabchange the
negative attitude of society towards the part atkers.

When the form of mutual cooperation is used, thallsstudents impatiently
follow the steps of the older ones and search famleamodel. The older ones can
now see the passion for mathematics in their youotpsssmates. A premise for
this cooperation is also the spiral approach instbdy of mathematics, included in
the school program.

The idea came out following the methodical work school during the
presentation of the project activity of the oldardents that join the club Sigma

[3].

During the preplanning we laid out two joint acti@s: math club Sigma
lesson and teaching in second grade. We choseytfeedf the session of Fractals

club.

Our choice was motivated by:

1.

To awaken interest and curiosity of the two groopsstudents. Fractal
geometry is a relatively new branch of mathematiosl as such stirs
curiosity.

. The topic expands their horizons.
. Actuality — the development of this branch of matlaéics was initiated by

the practice and has broad applications in scieimcegngineering and
modeling of complex organic and geological systems.

. Accessibility and visibility — it can be served ¢onjunction with many

illustrations, animations, background music, etdeked, without the use of
modern computer graphics fractals can not be disdla Presented
visually, the subject becomes available for différ@ge groups.

. It creates an opportunity for appropriate emotiosafuration, which is

extremely important for children of elementary smhoAccording

Rubinsteyn “emotional attitude towards the subgdends to all its parts
and by the parts of the whole subject. Initiallye tsubjective emotional
experiences of the child to some extent directbjuded in its perception
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and then the knowledge of the world and emotiottdlide towards it are

differentiating.” [4]. The positive emotions andpexiences influence to
the children in elementary school in high degrdeeylcan cause a positive
attitude towards the matter and to create inténestparticular area.

In the preparation stage, we identify and realizhmgfollowing steps:

The primary school teacher talked to the youngedesits and explained the
unusual meeting with mathematics, that was goinbajppen. The objectives set
were: to arouse, to create preliminary interestement and to spark the curiosity
of children. As it is right to visit younger studerprepared gifts — elaborated
drawings for the hosts.

Older students have other tasks:

1. To adapt the presentation Fractal for many smalhes. Of all knowledge
on the topic, that “big students” have, they hadilter out the part that
could be adapted for children. As Gortcheva [5]esot“the effective
teaching of mathematics is hardly possible withaktng into account the
characteristics of the students and the level epg@redness to perceive the
mathematical concepts studied.” We decided to giwe a precise
definition for fractals with self-similarity and @portionality and
considered the selection of the material with thiswever, in conducting
the lesson, the definition was discussed with thiéden so that they
intuitively find basic geometric and algebraic pedpes. The 11 - grade
students prepared more animations to re-enforcertiional perceptions.
Special place in preparation of the presentatiors wavoted to the
historical facts of the development of the conceptthe fractal and
mathematicians, worked on it.

2. Selection of available vocabulary, which will beegpented to the
knowledge in front of “small ones”.

3. They needed some psychological preparation. They tbaknow the
psychological characteristics associated with teeetbpment of children
of primary school.

For the “older ones” the upcoming meeting had irtgoarsocial motives [6].
It is both an opportunity for appearance and papiylaas well as taking a special
place among the students of the same age (narroial seasons). At the same
time eleventh grade students are responsible atertiake the commitment with a
sense of duty (broad social reasons). Their motaresrelated to the need for
communication and striving to obtain satisfacticonf it.

During the implementation of joint occupation oktmathematical club, a
very emotional moment in the contact process wassgiecial welcoming of the
small guests in Sigma Club. Each one of them wasepl to sit near a student from
11" grade. Exited, holding their breath, with wide opEyes the young students
followed the presentation of the older ones. Thplaations, together with the
extremely beautiful pictures and music backgrouraigked the curiosity of the
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second-year students. We were happy to find out that expectancy was
confirmed: the small students have a lot of quasticand this means already
generated interest.

With enthusiasm and two groups of young people cented properties of
fractals, such that their length is greater thandistance to the moon and collect
on a computer screen.

The visit ended with a satisfaction for both side&ler students felt satisfied
with the fact that they managed to intrigue the Ibmaes and that they found
appropriate ways and words to provoke their atv@ntihe younger students were
excited by the received information, by the reamptby the created situation and
given their attention.

The meeting ended, but it caused following actishewing the formation of
a lasting interest. We observed the following pimeena:

1. The second grade students painted fractal imagese $f them made an
attempt to draw the Koch snowflake. The drawingsws#d intuition and
insight into the unusual mathematical situatiorgt texcept knowledge
bring aesthetic experiences.

2. The impact was brought to families, including p&sewho helped the
children in printing color images of fractals o tinternet.

3. It followed an exhibition in the classroom of sedarade.

4. The pupils made an exchange of fractal images.

The described actions are indicative for the striomgact of the meeting on
young pupils, the long lasting interest createdhim topic, in the knowledge, in
mathematics, and science as a whole.

With a pleasure we established that had achieviegr gturpose: we created
new friendships and relationships between studetlisgreat age difference. They
received more popular and enjoyed more attentiom fyounger students. But all
members of the club Sigma deepened the motivatmncdoperate, with
responsibility accepted the interest of the smaflils. Juniors were very impressed
by the excitement and interest of the small onésyTmanaged to get the thrill, to
feel like a teacher.

The next step was conducting the lesson by studems11" grade in second
grade. We chose the topic of “Short writing of attproblem”. This topic is
somehow difficult for the students. The second-ysadents are still not used to
work with the text of the problem and the separatib what is given and what is
needed. It is still difficult for them to find othe exact question in the problem and
how it should be used in order to find the solutidhis was the reason to settle the
aim of the lesson to be “how to make a short wgitin the solution of text
problems”. During the lesson we had the followiagkts to be done:

1. Usage of addition, subtraction, multiplication, afidision for the solution
of text problems
2. Differentiation of “more”, “times more”, “less”, iines less”
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3. Differentiation of the key messages in the texbpgms questions
4. Short writing of the text in “Given” and “Needed”
5. Ordering the solution

The preparation and conduction of a mathematicsdde by pedagogically
unprepared people is quite a challenge. In theestdgoreparation we needed to
focus on the following:

1. Definition of the key messages: “less” and “timessl’; “more” and “times
more”. Special attention paid to the questions W much more” and
“how many times more”, as well as the unifying cepis “total”,
“together”, “all together” or the lack of such campts.

2. Optimal choice of the number of problems: Their mjitg had to be
defined in such way that they are enough for theshour and not more.
The text problems were ordered in growing diffigult

3. Variety in questions: When giving the clause of greblem, they were
presented as text, short writing, and a diagramenVasking about the
needed, the question was explained with synonyms.

4. Integrated purpose: It was achieved by unificatieith a topic of
“Environment” — “Spring Flowers”.

5. Definition of the technical means, needed for theduiction of the lesson.
The older students decided to use Power Point sgm. They prepared
a presentation that included beautiful images, ecmsve pop-ups of the
elements of the problems’ clause, their short mgitand their solution.

6. To end the lesson we prepared a logical task (algrmofor second class),
enabling the "teacher" to select a suitable clegta@ations, guiding the
younger students to more complex reflections, tleasling them to the
solution. For the actor in the task was chosery faatilan. Its participation
involves strong emotional experiences. ,Modern eetary school
curriculum is designed to build pupils’ basic skilh reading, writing,
mathematics, etc., keeping at the same time Igtiedents’ joy of
childhood. Play, fantasy, and imagination are aseparable part of
children’s world and educators use them creativigy construct an
effective learning process — indicates Gorcheva [7]

The lesson was held in the class room of secondegi/e decided that it
would be better if this meeting was attended by gusmall group of the older
students — only these that had to take part irlakson — three girls that were to
present the lesson. They carried out the lessoth@n own, in the presence of
teachers that encouraged the girls. During theoleghe presenting girls paid
special attention to the differentiation of givemdaneeded, the key messages, the
formulation and writing of the solution. As reahthers, they checked and helped
for the short writing. Correctness of decisions discussed and considered
different ones. It was used and reproduced, becasisb@own Krutetskiy “in order
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to remember something well, it must be repeatecersg¢vtimes” [8]. They
discussed the different solutions with the wholessl The “teachers” managed to
stimulate all small students. The latter were ermged to share their personal
point about the problems and also the proposedtisotu The older students
presented their solutions as well.

At the end of the lesson, the three leading gidsegspecial stimulating
congratulations to all that took part actively (ithe whole class) with spring
flowers and the “teachers” were greeted by the geurstudents with hand-made
images of “Fractals”. The emotional end of the deswas a song, expressing the
friendship between people, with which the secorakystudents greeted their
“young teachers”.

The lesson accomplished the settled in advancettaemnd reached to a high-
level interest in mathematics in the young studemtsshowed them that
mathematics could be pleasant and multiform, aacctmplicated problems might
have easy solution. It actually showed them thetwal application of the studied
mathematical actions. The older students, on therdiand, felt the great moral
satisfaction of being “A Teacher”. This first appance in the teaching profession
had a very strong positive reflection on joung pe@nd inspired one of the girls
to follow the steps of her teachers. A year latee snade her choice in the
teacher's profession and is currently a studerthatSofia University, with the
specialty of Education.

We believe that this trial partnership is the bagig of a good practice at
school. It may be enriched and developed. It ie@sfly useful for schools that
train students with great age difference. The dgtican be enhanced by the
formation of cooperate teams, developing projenta given topic, organization of
mathematical contests among the young studentsebgitier ones, celebration of a
special mathematical day for the small ones.
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