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Teacher's Guide 

Gtwde Leve£ : 7 - 9 .  

11.lat eJUc<l-6 : 

One set of the activity sheets 
and several sheets of grid paper for 
each student; a set of transparencies 
of the activity sheets and grids for 
the teacher. 

Obj ec.ti vef.i : 

Students will discover the follow
ing about order-3 spirolaterals on 
square grid paper. 
1. Each order-3 spirolateral can be 

classified as one of three types 
depending on whether the sum of 
the two smaller numbers is equal 
to, less than, or greater than 
the largest number . 

2 .  The number of small squares in 
the "hole " of type B and in the 
"overlap" of type c can be pre
dicted without drawing the spiro
lateral by squaring the difference 
between the largest number and the 
sum of the two smaller numbers . 

Ptr.oc.edWte. : 

1 .  Distribute activity sheets 1 and 2 .  
2 .  Using the overhead projector, 

demonstrate how to draw an order-3 
spirolateral as students follow 
along and draw the spirol ateral. 

3. Have students finish activity 
sheets 1 and 2. 

4. Distribute activity sheet 3. 
Have students fill in the table 
with their own and cl assmates' 
numbers. Have students discover 
the relationships. 

Su.pp£ emeHtatr.y Ac.:tiv,i,.,Uu : 

1. For a given order, find the num
ber of loops through the numbers 
needed to bring a spirol ateral 
back to its starting point. See 
the article by Schwandt (1979) 
for suggestions. 

2. Similar investigations are possi
ble on isometric grid paper using 
order-2 spirolaterals. 
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(Answers on page 32 ) 
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To draw a 1 .2,3 spirolateral: Trace one unit up. two units right. three units down. 
one unit lefi. two units up, and so on. Continuing in a clockwise direction, you 
should finish at the starting point. The first five steps are shown below. The com
pleted spirolateral is shown to the right. This is called an order-3 spirolateral be
cause three numbers are used as the lengths of the segments. 

' ---·- ·--

Figure A 
l ,  2 ,  3 spirolateral 

( Type A )  

The completed 1 ,2,3 spirolateral shows four rectangles fitting snugly around a 
middle point. Call this Type A .  

I .  A 3.2. 1 spirolateral and a 2.5.3 spirolateral are shown below. Trace each one. 
Is each one a Type A ?-�--

3 ,  2 ,  l sp1 r o iateral 

2 , 5 , 3  spirolateral 

2. Draw these order-3 spirolaterals: a) 1 .3,4: b) 2. 1 ,3; c) 5 . 1 ,4. The starting point 
for each is shown. Is each one a Type A ?  ___ _ 
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An order-3 spirolateral showing four rectangles with a "hole" in the middle is 
called a Type B spirolateral (see Figure B for an example). An order-3 spirolateral 
showing four rectangles that "overlap" in the middle is called a Type C spirola

teral (see Figure C for an example). 

>---
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Figure B 
1 ,3,5 spirolateral 

(Type B) 

I 

I 
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Figure C 
3,4,5 spirolateral 

(Type C) 

3. On the grid below, draw these order-3 spirolaterals. Starting points are 
shown. Label each spirolateral as Type B or Type C. 

• 
(' 

a) 1 ,2,6 b) 2,4,5 c) 1 ,2,4 d) 4,2,4 

---• --� ________ _;__.......�. 

___ _h_ _  - --·- -
... ·-------+--

_ Type __ ___ _ ______ Type __ _ _ 

------ --·-· 
------ -- ----

-r--�----�-
---------

--- ---- --
__ _ __ Type __ __ ____ _ ___ _ _ _ ________ Type __ ________ _ 

4. On a sheet of grid paper, create six order-3 spirolaterals of your own. Label 
each as Type A,  B, or C. 
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5 .  You have drawn many or
der-3 spirolaterals. Each was 
a Type A, B, or C. Write the 
three numbers of each spi
rolateral in the appropriate 

column. 

Three are done for you. Add 
others that your classmates 
have done. 

A 

1 , 2 ,3 

Type 

B C 

1 , 3 ,5 3 , 4 , 5  

6 .  Look at the numbers in column A .  Without drawing, predict how you can tell 
if an order-3 spirolateral is Type A .  _______________ _ 

7 .  Look at the numbers in column B .  Without drawing, predict how you can tell 
if an order-3 spirolateral is Type B. _______________ _ 

8.  Look at the numbers in column C. Without drawing, predict how you can tell 
if an order-3 spirolateral is Type C. _______________ _ 

9.  Without drawing, what type is each of these order-3 spirolaterals? 

a) 1 0, 1 5 ,5 _ 

d) 4,2 1 , 1 7 _ 

b) 2 1 ,22,23 _ 

e) 1 , 1 , 1  _ 

c) 1 00,32,25 _ 

f) 25, 1 6,9 _ 

10. Again investigate the numbers in columns B and C. Also look at the spirola
terals drawn with the numbers. Find a way to predict the number of small 
squares in the "hole" or in the "overlap." 
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