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During the past few years , I have toyed wi th ways to tap student interest in 
mathemat ics and to encourage students to go beyond what is req ui red by the cur­
riculum .  Time pressures are such that there is not a great deal of class time 
available for thi s .  A club works wel l  for the students who can f i t  it  into 
t he i r  busy schedules . What to do ? Back to the old proj ect ide a .  

M y  f i r s t  serious ass ignment o f  proj ects  was made at the Math 20  l evel in an 
honors clas s .  We talked about possible  topics , possible  sources of information , 
peop le who wou ld be helpful , and time limi t s .  The students we re then given a 
two-week period to inves t igate and select a topic  they we re interested in , and a 
f urther six weeks to develop the i r  idea . 

S ince this class was qui te  highly mot ivated and of a very verbal nature , it  
was decided that there wou ld be  three aspects  to each proj ect . The proj ect 
chosen wou l d  have to : 

1 .  demons t rate or explain some mathemat ical principle or be related to a spe­
c if ic branch of mathematics ; 

2 .  be presented to the class and have a vi sual , as wel l  as a verbal , aspe ct ; 

3 .  be handed  in as a text . 

The marks were divided among the three aspe ct s ,  and the results  were very 
exci t ing .  

Please bear i n  mind that these students were i n  thei r  first  semester  of 
Grade 1 1 .  The proj ects varied widely in scope and in method of presentation.  
The range included paper folding geometry , a proj ect that mapped tone patterns 
of di fferent musical scales , a computer  version of slot mach ines , models  of a 
s tel  lated dodecahedron , and a flexi hexagon.  I was very impressed wi t h  these 
young people , in bot h  their  choice of topics and their presentat ions . 

I have selected for your enj oyment one proj ect that reflect ed the s tudent ' s  
personal interes t , was very wel l  present ed , and d i d  not involve a great  deal of 
complicated paraphernal i a .  Kathy Prat t ' s  inves t igat ion of tessellat ions is an 
example of a personal interest topic that would not otherwise have been explored 
during high school . The fol lowing represents the handed-in port ion of Kathy ' s  
ass ignment . 
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Tessel lations 

The Romans decorated their buildings and towns with mosaic floors and pave­
ments made of very small tiles cal led tessel lae. From this word comes the word 
tessel lation, which is used to describe ways of fi l ling space. The study of 
these is one of the bridges between mathematics and art. Such decorations have 
been used for centuries, but today, artists, arthitects, and designers are mak­
ing more and more use of simple geometric shapes and the ways in which they fit 
together. 

A definition of a tessel lation is a repeated pattern of shapes, which are 
often polygons, that wi l l  completely cover a flat surface, leaving no gaps or 
overlaps. The following is an example of a tessel lation of rectangles: 

Shapes in a tessel lation must be capable of fitting together. An example 
would be a square that is changed slightly. To make the new shape tessel late, 
the added feature must be taken off the opposite side. The new shape wi l l  
tessel late. 

The square is 
changed to 

Take the added 
feature off the 
opposite side. 

The new shape tessellates. 

More complex shapes can be made using curved lines as wel l  as straight lines: 

Alter two sides 
of a triangle. 

This figure will have 
the same area as the 
original triangle. 
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Tes s e l l a t ions can be used 
t hree-dimens i o na l  e f f e ct s .  An 

c au s e  a t e s s e l la t ion can appear 
j u s t  by t he way it i s  col ored , 

to create cu rved l e ng thening , sho r t e n i ng ,  
impo rt ant aspe ct of t e s s e l la t i o ns i s  c o l o r ,  

one way and ent i re l y  d i f fe rent in anot her 

and 
be­
way 

These are t r i angu lar-based t e s se l la t i o ns , 
c o l ored d i f fe rent l y ,  

Some are the s ame t e s s e l la t i ons 
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Tessellations can be found in buildings, on material, wallpaper, floor cov­
erings, wrapping paper, and quilts. A tessellation of hexagons appears in hon­
eycomb and chicken wire. The following pattern is common on floor coverings :  

Shapes within tessellations can eas ily be adapted. The basic quadrilateral 
tessellation could be turned into two shoals of fish swimming in opposite 
directions: 

The Dutch artist Mauritz Escher visited the Alhambra Palace in Spain and was 
fascinated by the tiling patterns on the walls and floors. He began to experi­
ment to find how a surface might be regularly divided and filled with congruent 
figures without leaving any gaps. This led him to devote his life to developing 
more and more complex tessellations. 
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Even though we don ' t  usually notice tessel lations around us, they are a big 
part of our 11 ves . They affect our architecture, fabric , wal lpaper , floors , 
quilts, and art . They are also a part of our history . Tessel lations have been 
around for a long time, but there are always new and fascinating discoveries to 
be made . No matter how often they are used , they never fail to be interesting 
and remarkable . 

Joan Haig is head of the Mathematics Depar>tment at LethbT'idge Collegiate Insti­
tute. Joan has been active in the South West Regional of MCATA . 
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