Tangrams

Tangramsare puzzlesof atypeknown generaly asdissections. That is, one shapeiscut into pieces, and
the piecesarere-arranged to make another shape. Inthe most general case, the starting and finishing shapes
canrangefromtheregular to the highly irregular, and the manner in which the cutting isto be donemay be
prescribed or not. Inthe particular case of Tangrams, the starting shapeisasquare and theway it hasto be cut
isdefined; whilethe shapeswhich haveto be madearevaried.

Tangramsarean excd lent exercisefor theclassroom, providing al ot of pleasuregblepracticein 2-dimensiond
gpatia work. The seven piecesintowhichtheorigina squareisdissected aresmplebut, inuse, provideample
opportunitiesfor theneed to* see”’ relationshi ps between the different shapesand their sizes. Thereismuch
turning-around and turning-over to make them fit together to form therequired shape.

How thiswork isto be doneinthe classroom context will be very dependent onlocal conditions. It could
be asinglelesson; or aset of lessons (consecutively or at regular intervals); or an on-going project; or
something which, after an introduction, could be used to set ahomework occasionally. Asawaysin these
matters, it must bethejudgement (and enthusiasm) of the teacher which governsthosedecisions.

First of al aset hasto be made. Thiscan bedoneinavariety of ways.

» Pupilsmaketheir own entirely from scratch, given only the necessary card and
tools, and acopy of theintroductory sheet headed ‘ Working with Tangrams'.
(Ceredl packetsare an inexepensive source of stout card.)

 Pupilscould begiven apre-drawn grid which has been photo-copied onto card and
then need only theintroductory sheet to see how to mark out thegrid. (Or step by
stepinstructionsgiven viaan ohp.) The sheet headed ‘ Polygam Grids would serve
asamaster copy, or something Smilar could bedrawnif asmaler squareisrequired.

 Pupilscould begiven apre-drawn Tangram square, photo-copied onto card, ready
for cutting-up. Two adternatively-sized sheetsfor master copiesare provided here.

Just what hasto be donein solving these puzzlesisfairly easy to understand and, oncethe piecesare
made, work could start almost immediately on the puzzle sheets (1to 6), starting at an appropriate level.
However, an opportunity to talk about and demonstrate some points could be done on the ohp. A large
outlinefigureisgivenfor thispurpose. It isbased on the Tangram set from the 8 cm square, and the solution
isgiven (asareminder) in the bottom | eft-hand corner. Thefact that theonly piecewhich need ever beturned
over istheparallelogram could be established here.

Brief accountson the puzzle sheetsfollow. Traditionally the puzzlesare printed in solid black but, since
recording isanimportant part of these exercises, the shapeshave (mostly) been givenin outlinefor filling-in.

Tangram Puzzles 1 hasonly 2 shapes, both given in solid back andin outline
Tangram Puzzles 2 has4 shapes, all in outline.

Both sheets 1 and 2 are comparatively easy since severa individual piecescanbe
seen and put in place before tackling the bulk of the shape with afewer number of
pieces. These puzzles can also be solved (with a6 cm set) by laying the actual
pieces on the given outlines. Thisis often ahelp for those who havetroublein
working withimageson two different scal es, when the puzzle-shapeisonesize, and
theTangramsetinuseisadifferent size.

Tangram Puzzles 3, 4, 5 aremade with smaller-sized Tangram setsand generally
areof increasing difficulty asthe number of obviouspiecesdecreases.

Tangram Puzzles 6 has 13 shapes, all printed in black and none of them has any
obviouspieces. It dso offersan extrachallengein that the outline of the shape now
hasto bedrawn, aswell astheinterna dispositon of al the pieces. A well-drawn
diagramisdifficult for many toachieve.

No solutionsare provided here, but they arenot that difficult. One of therecommended booksmight help.



Someideasfor projectsor specific tasks(group or individual ) are
e Formyour nameor initidsin Tangrams.
» Designaparticular letter, number or al phabet.

» MakeaTangram picturefor someordinary object
(kettle, wheel-barrow, car, aeroplane. . .)

 lllustrate astory with Tangram pictures.

» Makeaposter on some particular theme
(zoo, circus, theatre, sport . . .)

A point that does need making in connection with al of the aboveisthe need to match the size of the
Tangram (as measured by the edge-length of itsoriginal square) to thework being donefor best-looking
results. Thisisparticularly necessary when making acollection for somepurpose. A good example of what
should beavoidedisat thetop of Tangram Puzzles4. That rabbit and housewould ook ridiculousif put
together inthe samestory!

I nventing Tangram shapesto show real-life objectsisnot easy. To overcomethisand encouragework of
the nature outlined above, it isrecommended that some source of Tangram picturesisavailable. A useful
book for thisis

Tangrams 330 Puzzlesby Ronald Read, Dover Publications. ISBN 04862 14834

Therearea so several siteson thistopic to befound on the Web, and the best way of locating theseisto
goto www.google.com/ (whichisasearch-engine) and ask for tangrams- it findshundreds of sites!

Thesiteat http://www.geocities.com/TimesSquare/Arcade/1335/ provides|otsof actua Tangram
shapesaswell aslinksto other sites. Finally, to seewhat can be done when Tangrams get animated go to
http://www.tygh.demon.co.uk/tan

Extensionsand Variations

Asif al that were not enough, you caninvent your own variation on the Tangram idea. Below aresome
examplesof other waysinwhichthebasic 4 by 4 grid can be marked and cut. Thefirst four weremadeand
marketed at sometime under the names given. Notethat the Tormentor has 8 pieces, the othershave 7. Not
surprisingly, many of the Tangram puzzles can d so be solved with these. The Sixagramisa6-piecedissection
(of the 4 by 4 grid) which wasinvented in aclassroom. The Cross Breaker is based on a5 by 4 grid of
sguares (7 piecesagain) and was a so marketed commercialy.

Tangram Chie No Ita Pythagoras

Tormentor Sixagram Cross Breaker

And then there are dissections of circles. . .
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Working with Tangrams

To make a set of Tangram pieces
Use a piece of card.

On it mark out a square. An edge length of
6 or 8 cmis a good size to use.

Draw a 4 by 4 grid of squares inside
the big square.

Draw the lines lightly as these are only
needed as guides.

Using these guide-lines, and with the
diagram on the right as a pattern, draw in
another set of lines. These are the cutting
lines.

Cut the square up into 7 separate pieces.
These 7 pieces are the full set of Tangrams.

The set of 7 (shown below) is made up of
2 large
triangles 1 medium

triangle 2 small 1 square
I triangles 1 parallelogram

A typical Tangram puzzle is shown on the left, where the 7 pieces have been
used to make a picture of a yacht. Sometimes the picture is drawn in outline,
as in the middle picture. No matter how it is presented, the puzzle is to find out
how the 7 pieces were arranged. The solution is shown on the right. Remember

that ALL 7 pieces must be used to make the picture.

- @
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Tangram Puzzles ~ 1

Use the outline pictures to draw in the arrangement of
the 7 Tangrams used to make the black pictures.

»$

Runner

Indian chief

[

A
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Tangram Puzzles ~ 2

Complete the outlines given to show how the 7 Tangrams
can be used to make each of these pictures.

Young girl \/

Cat

A

/—Iorse and rider\

Lady with handkerchief
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Tangram Puzzles ~ 3
Complete the outlines given to show how the 7 Tangrams
can be used to make each of these pictures.
Swan
< Stork

Three
o /\/
Lighthouse ‘ N\

/ Four \ ‘ ‘
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Tangram Puzzles ~ 4

Complete the outlines given to show how the 7 Tangrams
can be used to make each of these pictures.

Rabbit ; |
Boating

House

Chevron
Motif

Goose
Shark i
Vulture
Archway \/% é

Letter G Mr Bean
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Tangram Puzzles ~ 5

Each of the separate shapes in the pairs given
here must use ALL of the 7 Tangram pieces.

“Hey there's something
wrong with you!”
Bridges
Chairs

Gossip

Candle
lit & unlit

Woman
with pram
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Tangram Puzzles ~ 6

A

Trapezium 1 Trapezium 2

Trapezium 3

Hexagon 1 .
Hexagon 2 Hexagon 3
Pentagon 1 Pentagon 2

AN

Parallelogram

Oblong

Square Right-angled isosceles Square minus
triangle asquare
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Polygram Grids
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Tangrams (8 cm set)
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Tangrams (6 cm set)
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Polygram Grid

© Frank Tapson 2004 [trolXK:13]



Tangram Puzzle ~ The Giraffe
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