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_accompanying lessons are inéldde%.'
\Tpese lessons attempt to proviie: . ‘
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.2, ‘Methods‘for teaching bilingyal and English dominant chiidren .
concepts and skills through activities that do not require ‘ '
‘ strong English skills. ) : ST ‘ *g
. ; . ~ %ﬁ
A 3. Activities that ‘convey historic and cultural information, . o
( : E "\ =

while simultaneously acquainting childreén with various conceptual

gkills. _ .
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By no means are the enclosed lessons meant to be complete of definitive.
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INTRODUCTEON S : ' . . .
The\tangram is an ancien; puzzle which probably o?iginated in China_. . . .
several';housand yéars ago. It was introduéZd to ghe Wes:/ip the 1800'; " ) * T
where 1t was,kﬂown ;s the "pﬁézle of ;even cieve£ pleces". fﬂese geo—;
,met;ic piébes, sometimes elaborgtély éons;ﬁucted_out of ivor@ o; lacquefeﬁ
wood, ;onsigtéd of S.triangies; 1 ;quare and 1 parallelog;am. Thé.éuz;le ‘ L
involved m;nipqlatihg gﬁese seven shapes intd literali§ thou;ands éf
patterns of «people, aniimals, objects or geomeﬁric figures, ‘ ' ‘ i
Students can benefit in many ways from the use‘of these concrete, . +
maﬂipulative shapes, Several relate tonaréas oflmathematics{ art and - ;

N scientific t'hinking. Uping the Taﬁgraﬁ pi;ces can also contribute .

. v . -

to the development of psyého—motbr and .logical thougﬁ?”procesées.
B | . ot - I : ) . . l \
Referendes to Asian culture are,included wherever p?ssiblé and it is = T

r

hoped students will learn not only the concepts and ski&lprangrams can o -

M .

- ' .
facilitate, but also that they will come to appreciate a unique culture. \\
The cultural tidbits included areireprgséﬁzglive of China's historical '

. . ; .

past and are not meant to be descfiptiona'of either thnese-Aﬁericéﬁ— )
1 .

culture or of Chinese culture ttoday. - ) " . ' s

HISTORY ) ’ . ~ :

] * : .t - ~ 5 R .

‘Nothing 1is known about how Tangrams of{ginated. It is quite possible that the S
. - ¥ .- ‘

name, Tangrams, comes from combining "#am'", a common ending denoting - .

something written or drawn and "T'ang" which refers to t¥e T'ang Dynasty,

-

" 0 . * ' »
. one of the greatest in Chinese history. The T'ang Dynasty existed from \\§\
v P s, . ) . ’

»

618 - 906 A.D. and dq:ing’this period literature and art flourished and -

'pr}nqing was developed in China. Chinese civilization came into full*




-t

Cr

. . . . . 2

. e

bloom during this period and the age of the T' ang Dynasty is sometimes

referred to as the Golden Age of China.

Al

Although ‘there is lirtle historical factual information regarding Tangrams,

here is much historical fiction. In the early 1900s, Sam Loyd published

a book entitled The 8th Book of Tan, which contained hundreds of Tangram

-

) &
puzzles. According to Loyd, there were seven previous books of ‘Tgn compiled
’ - B . :
in China 4000 years prior to the eighth book. 'He reported that one set of

thege bodks was printed in gold leaf upon parchment located in Peking.

. 2 A -
He also reported the existence of these books as very "rare" - obviously

since he made up the whole story,

~

‘Another myth regarding the origin of Tangrams deals with an ancient

-

:Chinese nobleman named Tan %ho possessed a valuable square ceramic tile.

One day he dropped this cherished tile and it broke into seven pieces.

“Tan spent the rest of his life attempting: to «refit thé seven pieces back

into the original shape. In the process he created hundreds of other

shépesebut not the original,square.

N [ ]

<
IN

\

‘It is fact, however, that the Chinese, enjoyed the Tangram puzzlé and

4

made up many designs. Some of the designs appeared in print in 1813 and

1823 when two tangram books were published in China. -
£

.
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. .
PREPARATION

~
.

angramé\are very personal things. Each éhild should have his/her own
. \ * )

t

set. Tethers can duplicate the pattern on the next

(

\page and have your
students cut their own seven pleces from it.

Cardstock or plastic works />
best and lasts longer than paper.

You might provide envelopes to help

A
keep pileces from getting lost, Or you mightehave them 'construct their
own.

-

Example:

Chinese Folded Pocket A : ,
| Eggi] |
- L Rea

)
f 'Ré%i '

\
5 b
.

s

! Tuck-In
\ 1 '\ .
A | Co .

P
Kl
v
v
2

o\

. L i
3 i . , %k A/
All lessons in this packet are intended to serve as

ngihnings.??Bse

1 .~ - .

Y .+ them as starting ﬁlaces for ideas. You wjll, no doubt, develop activities
. i )

W

of your own and yo@ will probably receive good suggestions from your
- {students. There aé

e several excellent books available with' acthwities
. N
using Tangrams and ihese are listed in the bibliography.

4
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LESSON 1: GETTING ACQUAINTED‘W?TH TANGRAMS ; . \
Eécommended aée level: a%% ages , ;
’ o $x111s and céncepés: /// .
Students b;gln to gniiéogggic shapes andxforms.

O Manipulative skills are increased.’
puzzle piecesg.

Studemts are gener ly motivated to work at harder puzzles if thef .

succeed early. ince it is easier to work within an outline, it is wise

to duplicate the silhguettes included and have the stu&;nts fit their

Tangram pileces inside the puzzle. -This will also help the student who

finds it difficult to transfer a sméll image into a large'pic;uge. They

/

will obtain practice with that concept later ~ forj now, it ié important

L 4 .
. that they gxerience success. .

4\ PROCEDURE : B ’
After the students have ‘their pieces cut apart, give them all one ;r two
silhouette;. Ask them to }it all their pieces within each puz;le outline.

A short narrative of thglpuzzle is included to provide some brief back-
ground information. ‘ v | / .
- Th the ﬂibt Chinese soldiers wore helmets
Helmet .

of this type with a feather waving from ' .

the top.. (puzzle illustration on p.7 )

-

This tube protected the long f;athers

on the ceremonial dress helmets of )
) ! Chinese generals, These helmets are

reather Tube —*[—TTLT ' ‘ often very.conspicﬁous in pf;tures of

scenes from Chinege operas which frequently

. . ¢ included generals. (puzzle illustration
» - a
| on p.8) :
L//\\\l . .
osoon 11
' A . o

e



- . : ' &
.Goldfish R ) Originglly,lgoldfish came é;om China.

’ They were la;;r introhuced in Japan®

where the raising of goldfish and carp

(a lérge'Spécies of golq%ish) became

an art. Goldfish are a syﬁBoL of

(\ 4

> longevity to the Japanese - you may

have seen kites'in goldfish’ form

: . T
( ) ~ from Japan. (puzzle illustration
‘ o on p. 9)
Dragon Boat On the fifth day ‘of the fifth month,

the ancient Chinese celebrated the

\

Dragon Boat Festival.,K River boats were
~ . -

. decorated to resemble floating dragons
¢

and raced up and down the river.

4

(puzzle 1llustration on p.lO).
These hooks were used for cutting and

trimming'mulberry bushes and trees.:

~ < -
) Mulbern&ﬁ}eaves~constitute the staple of
v - % ' . ‘ '
the gil diet and it was thhe
»
Chinese‘who first discovered the

secret of making this IYuxu¥rious -

, . e : fabr%g. (ﬁ;zhle illustration,én o i
» p.l) . -
As the ?t&ﬁencs'fi?ish each.puzzle, iet them work.on.anoégert By the time
they haye‘finished all five puzzles, they should be well acquainted with P.

‘their puzzle pieces. At “this point, you may wish to do MORE ac}ivitles .

s .or stop and cortinue -into the other lessons.-
. .. - '. - » 4 -
MORE : , .
A .. hd g - . . “
N - - Have€ the students make up their own designs, draw around the silhouette

and ask a classmate to fit his/her own pieces into the new puzzle.
. i 3

Have the students try mékiﬁg the shapes ‘on page. 12 . . s
SR |
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LESSON II: ALITTLE TANGRAMATH:

Recormended age level: 9 - 1& years P <: v

-Ski11g ,and Concepts:

Students come to know the Tangram shapes by their names. -
Fractional relationships (relative areas)_of the pileces become

: - more.apparent to the student.

)
‘ Students become more aware of the simiiarities and differences
between the pleces.
L v €
>~) - The concept of Coqservation of Size is introduced.(the same area

. can bccupy different shapes and ‘therefore these shapes aré the

- o ° -

same gize), . L

PROCEDURE:

Ask the students.to sort the Tangram pieces by shape. They\\tpa{ form sets
* AN

such as these: Lo , \

*

> . A1l 3 sided shapes . + All 4 gided shapes -
(triangles) : - : -

-~

AN

°
7 .

3 ) _‘,OR_

~

All 3 sided shapés
. (triangles)
&L

Square Rhombus

1319 . é'




. . ’ .

Talk abo their-“sets and introduoe the names\of the pieces. Next ®gk the

<. i R \\

students to\sort their shapes’by'size.‘ You will -robablykget various\%‘
¢ . \ \
is request. If you get.a respongse like the one below

ood that you, will), run the student through the
sériesﬁof{puzzles the nekt page.
T >) \

Large triangles’ Small triangles Medium triangle_ Rhombus Square
4 : ..

.

]

A}

Consernation of Size may be a difficult concept for stu&ents to grasp.
The idea that the same area can occupy different shapes and these shapes
"are, tRerefore, the same size ig fairly sophisticated. Don't push this
Conservation of Size concept - if the students-still insist that the

rhombus, the square and the triangle are different stzesi let it go.
Théy are still\becoming familiar with the names of the shapes and the r

% .
»
‘

puzzle itself.
) !
b ¥ ¥ N

- v
;how may-different ways ‘they can make the arge.triaqgle. If they have -
, , I
trouble.finding more than one way, use the'workshé%t on page 20 , You can

» ¢ -

* 8lip in some work with fractions by asking them how many little ttiangles

~

they would need to make the big triangle. . o

’

~
\

J w .

a rhOmbus, a triangle and a square can be formed using all the pieces.

.

Chsllenge students to make these shapes - each time using'hll seven pieces.
¢ ‘ )

Another approach to introducing,Conseﬂvation of Size is to ask your students .

1 » The most difficult puzzles té solve are the polygons. It'is interesting that

R
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If they have diff;cu;by, qsé,the siihoug;tes provided. :Qne other’ shape,

_the rectangle,' is also inclqﬂe&: “ Remind students that. 4t s all right

to flip the pleces over. (HINT: yqusshould try thése polygons yourself. Notice
+ . . . . . .

that once you form 4 triangle from the 5 smaller’

Tangfam pléces, you need

only change the positions of the large triangleé to %?&ain any of‘the pSiygongf

Some bright studedt may catch this. Did you?) ) x N
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- Mathematical ideas of congruency and symmetry, might be iftgoduced with
- / . . M : ’ a ' <. N -~
the Tangram pieces. Ponssibilities: < . . <. :
. = \ =] oa\. 'b
What angles are -congrunet with the' angles of the square?  triangle? R
- - &
" Thombus?. Are any of the edges of the pieces congruent (the same length)?
: -~ . < ” ? . . v
= ¥ = o
How many lines of symmetry does a piece have? How many ways can a 5
piece fit into its "box"? 5
2 . ' < - . i
- Fractions can be an infgg;ﬁi part of Tangrams. Ask students how much of :
the square (rhombus, large triangle, medium triangle) the small triangle covers
o~ - 4 ) . ' ,‘ '
-~ ’ ~ A = & < » o .
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.Can you make the medium

triangle from tyo bt;hqr pleces?

v
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SN . ’ TN
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("‘l ‘
¢ Can you make the square from
. two other pieces? ’? .
¢ .
. 'y
- o
) B [

¥

o -Canﬁ'yc;u make the rhombus from

two -other pieces”
-

Trace the 5wo/pieces you used to malée the me

dium triangle, the square and

the rhombus. What can you say abou‘: the medium triangle, the ‘square and

the rhombus? ' : j,
. . }
Al

A

N



LESSON III: ART: . . -y

BACKGROUND:

" from tangram pieces. \\

Recommended age level: 9 - 12 years

Skills and concepts: p O 4

-
-

Students are introduced to art forms, design and patterns. ,

Develapment of psycho-motor skills.

-

~

. J' .o *
The Chinese have a rich art-heritage. While the Chinese civilization 1is not

the oldest in the history of mankind, /it is the oldest civilization still in

existence: Olderfcivilizations such as the ones that thrived in Babylonia,

Egypt and along the Indus River Valley kave long since crumbled.

»

While Europe was emerging from the Dark Ages, art, sculpture and‘ﬁrinting
were flourishing in China during its Golden. Age. By the time the f

settlers arrived on the shores of America, the Chinese were manufatturing

. ‘. A
delicate and elaborate merchandise of ubod and ivgéxt" They imvented silks,

N ~

paper money, porcelain, lacquer and even the compass whigh helped the Europ~-

) A ~ .
eans cross the oceans to their.new home. ) ,nP
i 'S - i

e

The intricate and colorful etchings found ‘on many Chinese boxes and other
ohjects i8 a small sample of the richness:of their art. Many of the bronze
pieces of early Chinese history were covered with simple but‘elegant°geomerric

patterns, Sghilar deaigns were used to decorate floor tiles for courtyards

and Interiors. 1In rhis lesson, stidents form their own patterns for til@sﬂ

~

PROCEDUY : : : > / o

- & -

. Students will need plastic, tagboard or cardstock Tangram pieces, crayons and

butcher paper. Familiarize gtudents wirh the method of crayon rubbiags. (}‘

T L

'
» s




L
I 3 . piecezzs They may choose to “'tile their flcor" using one piece (show

Y
.

Ask them to "tile a filno ' or create a repeating pattern using Tangram

.

YA R i 4 :
f them hLow they can use one plece over and over by moving the pilece under

. . . - . e
“the paper and rubbing the crayon cn the paper over the piece. They will

J

find that any of the 3 or 5 sided shapes will tile a floor. (See examples).

%
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They may also choose to use more than one plece to "tile the floor".

| NN N e
One / / - < / »/ Paet!izrn

pifferent colors in the pagit;erris ‘will produce some st kijgi;g:resdltss

Encourage exploration éf-pqttems and colors. ’I"hey will discover that $
certain edges ''fit togethef" (are, congruent), and that angles seed to

"£411 up each other" (all Tangram angles are 90%, 45°, or 135°.)

y P : © ' v

Rather than "tiling a floor" you may wish to have students simply. create

designs using thé Tangram pieces. * ’ /

»
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MORE:

- Any 3 or 4 sided shape - even an irregular one - will tile a floor.

’

Have students cut some irregular 3 ‘or 4 eided shapes to see 1if it

K .

really works.

Iyl .

- Challenge students to find out, 1f 5, 6 or 7 sided shapes will tile a
‘ f‘loor. .

o
-

- Have students research Chinese art and try to duplicate some designs with .

’
L4

their Tangram pileces.

. |
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Make a self-contained tile. .
. Y M ~ s
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LESSON IV: REALLY RUZZLING PUZZLES (LOGIC):

Recommended £§e levels: 10 - 15 years

.

. Skills and congepts: \

(

Students will be able to accurately reproduce a larger version of
) é suall picture. o 3
’ Studeuts logical thinkidg:processes will be developed.
BACKGROUND: ‘ ' |
Lefend has it that the first Chinese dynasty began 4000 years ago dnd was
called the ;sia Dynasty. There are no knoﬁh remnants of this dydasty. Remains
have *been found of what 1is considered to be the second dynasty - the Shang

+

‘asty which controlled China from 1766 B.C. - 1122 B.C. Chinese history
\‘i2§::&s a total of 25 dynasties ruling China - some for ss little as l5 years
° and gome for as long as 8 centuries. The name China is derived from the

Ch'dn Dynasty which, although ver& short~lived, destroyed the existing
system of independent states, established a centralized monarchy and
‘ created the extensive Chinese Empire 2000 years ago. (Dynasty refers to

a. royal family which hands down its rule from one member tovenother).
o - ) A )

- ~

-

, The Chou Dynasty (1122 B.C.‘-.256'B.C.) ruled the longest’ i Chinese. history =
8 l/2 centuries. During the'last few centuries of the Chou“Dynasty; the
thoughts of a man named Confucius had considerbale effect on the Chinese.

Some people say that Confucianism influenced the lives of more people

than any other body of thought in all history. Born in 479 B. C., Confucius
taught an ethical system, a way of thinking that ushered in the Age of
Philosophers for the~Chinese people. The development of the Spirit of Inquiry.

resulted in great schools of philosophy and thought., . -

" ' 26 .
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0f course, Tangrams.were not invented yet but perhaps the type of paradoxicai

puzzles which can be derived from Tangfﬁms would have interested some of

This lesson presefits some of the paradoxes found in the Tangrams puzzles.
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‘these philosophers so concerned with the development of 1qgi§al.thinking§

~



. . .
. ¥ ¢ ’,

ents hgve not yet.regroduced small pﬁz;les with their Tangrams,

. If the st

’ AN

they ghguld first try the last page of Lesson 1 bef%re they attempt these more ~

: . ‘difﬁg%p;t puzzles. . , .
» * ' . o o

When qhe students are fairly proficient ‘at solving puzzlds from a given -

N picture, they are ready to try the really puzzling puzzles on thelﬁéiiowing

-

page. You can duplicpteifhis page or make an overhead transpareﬂéy for
A . ‘ . :
- the class. Lo

B »

b

*If you must have the answers: \ ///\\\\ .

»
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These two men appear to be similar except that one has lost his foot. Can.

e

. you 'put both men together usiﬁg%.ll seven of your !Tangram pieces for each

.

Man?

a

All four of these®vases seem to ‘be the same size, -But one is chipped and

. 1

two have holes - but of different sizes. Can you solve each puzzle and

make thHe vases with all seven of your Tangram pieces p{ach ‘time?

i ' . N ¢ o * . T
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ON YOUR OWN: : . . .

‘Th?{essons‘ and activities in this pamphlet served as ingroductions

to Tangrams.

For more information refer to the following bibliography:

BIBLIOGRAPHY:

A.- More Tangram Puzzles

1;. Taggrama 330, Puzzles / . ’ .
Ronald-C. Read )
Dover Publications, Inc., New Yotl; A . et

¥

: Available at Pacific Science Center Book Store

2. The Eighth Book of Tan . e
Sam Loyd ' ' '
Dover Publications, Inc., New York < Tt

Available at Pacific Science Center .Book Store

~

B. Using Tangrams As ‘A Teaching Tool

1. It's A Tangram am World .
Lee Jenkins and Peggy.MeLéan
Educational Science Consultants
.- Los Catos, California g

2. Math Experiments'With The TanLam
Dr. John L. Ginther . ‘
Midwest Publications Company, Inc.
. Troy, Michigan S ) o -
3. Tangramath \ hd ] ~
' Dale Seymour '
Creéative Publications
Palo Alto, California

LAY

C. Tangram - A 3 minute color film

- A ailable through the Washington Sthte Film Library c/o The Evergreen

Sthte College; Olympia, WA 98504, (No charge)

o8
/s

D. Astan Culture and History ) .

- 1. China g ¢ ‘ R

Hyman Kublin o
o Houghton Mifflin Company °
J .Boston, Massachusetts ‘ —

27 Asian Cultures
Paul Thomas Welty
J.B. Lippincott Co. co
= " (Phil, and New York® .
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