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Abstract

Children of different classes of elementary schaol®ortugal have participated in a mathematicgegptovhich
aims at increasing the interest for MathematicBantugal together with developing skills for dayetay problem
solving and inter-relating Mathematics with othaiie®ces and Arts. In this talk we shall present sahthe
results obtained while exploring several topicsated to symmetry. The examples given relate tagili
kaleidoscopes, animal drawings and cooking.

1. Introduction

Back in 2005, a group of teachers and researchligieedviathematics Department of the University of
Aveiro created theEECM (Escola de Educacdo Complementar em Matematicachodb for
Complementary Education in Mathemaliqgoject. It appeared from the recognition of a laufk
mathematical culture of the Portuguese societyenegal and the preconception against mathematics.
EECM reflects a collective need to promote a positivati@en with mathematics. Since the beginning, its
action consists in developing activitiZs non formal teachinghat are implemented in the community,
including elementary schools. In collaboration withlleagues from the University of Coimbra, several
activities were undertaken during the past yeaplaeing symmetry from many different perspectives.
Through symmetry, there is a natural link betweeathidmatics and Art and therefore it is not surpgsi
that very interesting results are obtained, batinfa Mathematical and an Artistic point of view! le
children involved in the project were aged 6 to 9.

2. Tiling

Tiling is a classical topic for exploring symmetgd patterns. We explored tiling using regular gohs,
irregular polygons and other figures obtained thfodeforming tiling polygons. For the first two &g

of tiling, the children first created the basictpat, and after replication through scanning aridted
tiling patterns were created. Figure 1 illustrétes results obtained. Tiling in the first row ofEre 1 is
performed with squares (a) and triangles (b). éngbcond row, lozenges (c) and rectangles (d) us=e
and in the third row squares were transformed ¢alyce irregular shapes. In this last row, two déffe
types of transformation were used: on the left ttssformation of the sides of the square were
transferred to opposite sides by translation (e)the right, rotation of the sides was used ins{fad his
type of tiling was based on some of Escher’s works.

! This work was supported by Fundacao para a Cién@iecnologia (Portugal) through the research@eittro de
Fisica Computacional of the University of Coimbra.
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Figure 1: Tiling

3. Magic Tables

Using symmetry (reflection, translation and rotajichildren created tables with missing cells which
could be guesses through the symmetrical propestide whole tables. Then, they exchanged taliids a
found out what was missing. Figures 2 and 3 shawesof the obtained tables.
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Figure 2: Magic tables (reflection symmetry (left) and teia symmetry (right)).
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Figure 3: Magic tables (translation symmetry (left) and raatsymmetry (right)).
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4. Kaleidoscopes

We explored kaleidoscopes using mirrors and alteelg by repeating the drawings. In the following
example children were given a couple of equilatéiahgles with a base drawing resembling a stained
glass window. The two base drawings were symmétricagroups, the children colored the drawings

alike and then arranged them in different ways. Tdllewing figure shows the same set of drawings
displayed in three different ways.
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Figure 4: Kaleidoscope drawings.

5. Symmetry in Nature

Several activities were undertaken concerning symmesefound in nature. In one of them, the children
were asked to create their own insect by placingtathe middle of a sheet of paper and thenifgjdt

in half. After drying out, the antennae and theslagre added using crayons and a couple of eyes wer
glued on the head. Figure 5 shows some of thetimsbtained:

Figure5: Insect making using paint and paper folding
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6. Symmetry in the Kitchen

Symmetry can also be explored at home, for instémabe kitchen. One of our nicest activities took
place in the kitchen while making biscuits. Childrevere asked to cut the biscuit pastry using
symmetrical figures. This was done through twoed#ht ways: one using cutting shapes and the other
using polygons which could tile the plane (triasglsquares and rectangles). After backing the ibéscu
children were asked to decorate the biscuits usngmetry. Figure 6 shows some of the results obthin

Figure 6: Symmetrical biscuits.

7. Conclusion

Symmetry has been explored in many different wayl shildren aged 6 to 9. All activities were lirtke

to some real aspect of life (in the examples abhesgemay mention tiling, magic shows, stained glass
windows, animal life and cooking). One main concewds that the children should be an important part
of the process and therefore they were asked téheut hands (and heads) to work in order to perfor
the required tasks.

Throughout this experience, we witnessed a greausiasm from the children when doing the actisitie
We believe this type of activities help the childirgot only to acquire new concepts more easilyalad

to remember them in the future.
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