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. TEACHER'S GUIDE

Area.,./

This module may be used in a variety of ways.'

1. It may be utied with a pretest as suggestedin the teacher's guide.
2. Groups of students may be assigned to variouexperiments according to past performance.3. The class may be divided so each group has aTgroUp leader who has the'ability to help tilleother students.
4.. Teachers may use a group-method of their ownchoosing or the entire class.

MATERIALS

sww4mcit
Contained in this Module:

1. One overlay,with three networks. (SW #47)2. One square-grid o lay. (SW #9)3. One tangram set. (i #5 and #6)

.Teichers must pirovide:

1. One pair of scissors (SW #1, 4, 14 and 15)2, , One geoboard and rubberbands: (SW #3, 8,10, 12, and 13)

Obtional (T4acher provides)

1. Computer (Enrichment Wi)

TIME SCHEDULE

,During teSt,ingothis nodule took anayerage of
fifty-minute class periodsto complete:

3

o..

a

ey

maniNilatives such a geoboard and tan-
.g,rams, the student will develop the notion of
-Averingsas related to the concept of area.

.Given data, a student will develop formulas for the
.aea of ,a square, rectangle, and triangle.

.The area package emphasizes three facets - (1) the
concept of area as a coVering (cards 1-5)', (2) the
square.unit (cards 6-8), and (3) formla developemnt(cards 9=15). There are two enrichment activities
included. The first requires the aid. of 0 pro'gram-
mable calculator or a computer.

TESTIt.0 PROCEDURE

I. Pretest

A. The pretest ,phecks the behavior entry level
of the students ta determine if they need
additional preparation,before beginning,
work on this module.

.

A

B., Students Who are unsuccessful on the pretest
'may have .difficulty working this module,sand
they may need additional help.

II. Posttest

1 ,
4A. The posttest. checks to see if the student is

- able to'succesifully complete the objectives, .

established for this module.

e
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aszt
A. Teaching 'suggestions

1. Figures'ase equal in area if they
are congruent.

2. Students may need several-copies of
lA in order, to explore freely.

D. Materials

1. Solisore
.1

2. 'Seviral.copie8 of 1A.

Solution

Card 2

A. TeechiAK inggestions

1. Figures with the sane 'shape are diff-
rent if the spaci, they "oover" (area)
is different.

141A i.;+4 ;. .

\

2. Figure can be oilt to Show congruence
similar to Cexd 1,

13,, Materiels

1. It may be'an advantage to nlarge the.
figure on Card 2 and display in front
of thcolass.

2. Copies'of 40 to be completed by the
student.

Solution

1. 10 squares -- 4 different-81W squares

2. 20 triangles -- 4 differMyt-sized
triangles.

caia 3

A. Teaching suggestions
1

1. Begin introducing,the term "area".

2. Variation in size nay be determi.ned by
the number of.pmgm (nails enclosed by,.
the'square) without introducing unit
measure.

B. Materials

1. Instruction sheet -
.

2. Geoboard and rubber bands.

C. Solution

I.

I..

TG-2 -., i
- . 4 '73.t) of DM!.
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A. Teaching 'suggestions 4

1. Figureineed not bk otegruent to be
equal In area.

2. 'Students will need several oopioe of
4A in order to develop congruent'

B. Materias

1. Scissor,

2. Several copies ot 44.

C. Solution'

All flve figures have the sans &rep..

V. Card 5 -

A, Teaching suggestions

1. .Congruence is a sUfficient, but not
. a necessary oondition for equal area.

2. Supply each student with a tangram
set.

B. Materials

1.- Copies of 5A, (and 5A2.

2c Set ofitangrams.

C. Solution (there axe many soluilOns for
each.)

I

4

irG-3

m. Card.6'

A. Teaching suggestions

1. "Assigns a number value to measures ,

of area.

?4. Suggest finding the area Of the two
small triangles firstp.then use these
(plus the squarp when necessary) to
find the,area of the larger pieces.,

B. Mriterials - set cif tangrams.

C. Solution

.1.

1 sq. unit

1 2 sq. 'unit 2 sq. units

(0, '73 LI o
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1.

1

2. Area of fiiures on .9.' and is
8 sq.

VII. Card 7,

A. Teaching suggestions

1(1, Any consistent square %knit can be
used for measuring area.

2. Answers will not-be exact'.

B. Materials

1. Copies of .7A And 7B.

\2. Ntwork overlay. p

C. Solutions are in surfa6e units (sur.)

43

.44

1 . ,

--7
1,Figj Network.1 Network 2 I Network 3

A . 51 sur. units 15 'mi. units 13 sur. units 4

B 77 sur. units 21 sur. units 19 sur. unite
Iv

93 sur. units 26 sur.-units 23 sur. units

57 sur.- units 17 sur. units 15 sur. units

4.

2. Evn if the numbers vary, the sine of
the figure remains constant,

mi. Card 8

A. Teaching suggestions

1. Demonstrate the

r

subtraotive method.

The entire rectangle
ACDF contain six
squario units.

The shaded portion
ABCD contains 1/2
of the 4 r e a o f rec-

tangle B C D E.

r

TG-4

Since the area ae
rectangle B C-D Elia
3 sq. units, B C
m 1 1/2 eq. units.

The same is time for
rootangleABEFand

EF.

Therefore, the area ofABDEequala ,

6' -:(1i+ 10'. 6.- 3 3 .sq. units.

2. ;Suggest small group work.

3. Can be done without geoboari as a paper
and pencil exercise.-

B. Materials

1. Copies of mi, 8A2, 8B, and8C.

2e Geoboard and rubber bands.

Solution

sq. units 8. 3 sq. units

a.. 4 ,sq. units= 9.. 7 isq. unkts

3. 2 sq. units 10. 3 eq. unite 44'.

4s ,11'ect. units 11., 7 eq. units

12. 1 eq: unit

13. 54 sq. units

14. 2 sq. units

5. 2 sq. units-

6. 4 sq. uni(s

7. 3 sq.; unt
Card 9

A. Teaching suggestions

1. Cards 94.5 ars designed to aid the.
sttdints in diecovery of the para-
meters important in writing area
formulas. 411

21 Con be done as a classroom exercise.

,}- '73 U of DMLID
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4"',

.1; /Coyle. 8f 9A and 913.

V

1, r`

2. Square acetate netwoA.

C.,_Solution
4, . .

.

J. length of the c&le changes
.

., (student may respond "perlmeter",)
,\,

reAdiuó (or diameter or circumference),
.- sides, and sides or base and height, ..

Each square is 11 m 6t sq. unite

japproi. 6).

3. Etch side measures.3 units.
,

4. When side is doubled, area indreases
-by a factorial' 4.

5.. if the area:Is doubled, the side length.%
increases by, a measure of 2.

X. Card.10

*A; Teaching suggestione ,

1, If using the aoetate is cumbersome,
merely assign a value of one square
unit to the smallest square on the.
geo"oard. 4

2. Encourage students to look atlth. re-
lationships.

B. Materials

1. Copies of 1CA.

2. Geoboard and rubber bands.

C. Solution

it. A4 S increases, A increises.

2. A 4 S.

A ./

xr. gird

A. (Teaching suggesttons
"

Airoup'discOksion at formultat

2.

3.

.

,

Viscose the differenCe betieen 4nv
'Stant, and vartables.

Ilk is a*soheokPoint to tell if the
stident,is making the ctuToOt

,

B. §olutioms,,

1.- The area of.:a square is a product cfr-'
* side times a side (or a side'squared,
... i..

, .

I. S ,.
..

. 3 S Tfle area of. a robtangle 106 proauot
cif thwlength times the width.

4. . A - 1 w (or A 10-.1) a h). . .

XII. !Caxd. 12

A. Teiching suggestioms

1. Discussion of...right trianglas.

2. The axea'of a right triangle is one-
half the enclosing rectangle. .

B. Material

.-1. -AGeobOlud and tubber bends.

XIII. Card 15 r

A. Teach tions
4

1. Dipussm e heighi of a triangle.

2. Relate Io height ai AltrIght trLangle.

3. Compare with two rectangles

D. taterial Geoboard

12

41r73 AJ of COI.
.
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.1.11. A 4f h4 h. .

a

2.: The eloteapf & triawle Pi 1/2 of an
rectkngle:with the same base

. axid, height:

xv,. Car.14

A. .Teactiing suggestions

4., Define $ralie14ram1

. CoMpeare.the.,-paxalleIogram'to
tangle.

B. Solution

a

'rec-

f

7-)

'IG76

.,a maoitiae. -_ftieso,r4L 4.

XV Qard 15
4

f A. "leaching suggestions-

1. Stages

a.`, Complete the triarigles as:
.parallelograms o alrans-,

Ale
parency'for overhead use,

lb.. Sketch-lanes conveiiing '
parallelograms into a.rectanglei

2.. Students can contribute.more examples.

.

B. Solutio6 '

1. A7 b h
2. Aa t

*

h.

XVI: Enrichment I .

A. Teaching suggestions

1. Can be used'without a computer by
having students do the calculations,
following the flowchart..

,

2. 'Designed as a emall'grouvactivity.

B. Solutions

AZURE/ !

1. 'Double area - side increases by the
multIple

2. Triple area - site increasei by the
multiple 41;

3. .Roduce areadby one-half sidet
reduced by'multiple 7½ or

, . 2

A
's2.

73 U. of DML
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1. Double the area radiui incrtses
by the multiple 47.

2., Triple the area -.radius increases:
by the multiple -47.4

3. Reduce area by onefhalf - radius .

is reduced.by the multiple hor

4.. A r 2.

1. Double area '-'double height.

2. Triple area - triple height.

3. Reduce area by one-half - reduce
height by onos9half.

4. A m b . h.

XVII. Enrichment II

A. Teaching suggestions

1. Can be used in Conjunction with a
graphing module.

2 For a class exercise, make a trans-
?

parency of E=IIA for use on the
overtiead projector.

B. Solution

t

Curve 1

1

3

4

5

A

1

4

9

16

25

Curve

L A.

1 3.1

2 12 6

3 28.3

4 50.2

2.5 19.6

Curve 3

L A

1 5

2 10

3 15

7 35

4 20

4,

6 36 5 '' 78.5 .2.5

7 49 8 201 3.5- 17.5

8,64 11 379.9 30

20.25,4.5

710k 14.25 .

,
5. 5

-
30

!

2.5 6
, 4

,

2
L

Square

2
A 4. L
Cirdle

Rectangle
Triangle

Answer Key - Area

1. .a. 90 sq. inches b. 11 inches

2. a." 9 sq. inches b. 12 sq. inches

c. 24 sq. feet

hatitat

ft

1. a. 9 sq, units, b. 4 sq. units

.0. 5 sq. units d. 8 sq. units

. 9 sq. units
t1Cs

2. a. 25 sq. inches b. 6 sq. inches

(3. 6 eq. feet 0. 153.86 mit inches

4.
3; 1,695.60 sq. inchoi..

.

4

U of DA41.



V

Pretest

20 poir0 for each answer

1

1. ramplify the followtng exppe-Gaions.

'a. 6 in. x 15 Ah.

1). '5 1/2" + 3" + 2 1/2" ----..

2.! Find the area of the following figures.

a.

3 II

b. 3"

8'

4



Poettefit

1

10 points for-eacb answer

4

Find the area for each of the following figures:.

Qiven!q:11.

d

one

b.
4

*

to

6-- 4

.0 . 1"

square unit.
S.

2. Find the area of each of the fol)owing figures.

a.

C.

511

5"

b.

(-2"

3"

3. Find the area of the shaded flgure:

:A,

o "-- .

:k

a 11

AD '73 V 91. PML



Area

)

e.

Examine the figure below. Usi4 .Akebeet i)Vand a pairlof
divide the figure into fdur sections%ach of which codtains
and all of which are theopame size and shtpe.

:fa

S.

How can you tell if they are the same?

9

scisebrer

two. X.



lA



tree '

Refbr to the figure below to.answer the questions on 2A.

' `.

4 fr

af

4



1. HOw manY squares can you find?

/

2. How manyAifferent sized squares?
,

Draw eath

3. 'How many triangles can you find?

.4. How many different sized triangles?

Draw each

I,

#

' 73 V Of EKG

11



3

40
Conitc-uct as many differeht sized-squares on the geoboard as you can.

How canyou determine if theY Are different-siied?

s'

Whai,factor(s) determines if ona-equare is larger than another?
.

4

'4

\

or"

\ 1



Determine whl.ch figure
area).and which is the

Use ;scissors tcr cut the

4.

Vir

c1;7`1

4

on worksheet 4A is theaargest (has the greatest
smallest (has the least amount of area).

fivres and overlap inv-order fo compare the sizes.

6
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lea 5

Using all seven tangram pietas, arrange them to fit the patterns on 5A1
and 5A

2'

Wqch figures have the greatest area?

:

7,41tir"t-

4.

"41k

.04



A

Mt%

5"1



-46

kr

5A2



If the square in the tangrim set represents one square unit,
find the areas of the/other six pieces.

Whet Is the area of each figure of 5A1 and 5A2?

.*

44'



Area

A4 unit of coverage can be titled for area. It is not necessary that
It Is square:' Examine the overlay with networicl, 2 and 3. Any of.

these grids could be used to meaeure area with a unit of area con7
sisting of a single closed figure in the network.

Using 7A,draw a unit of area for each of the networks.

Look at the figures on 711. )1hich is largest? Measure each using
the nett,* and complete 7A.

a

'71 U Qf



41,

Unit5 of area

Network 1 Network 2.

..t

Area

Figure

A

B

Network 1 Network 2

gtwork 3

Network 3

"elk

What remains constant in the relationship?

....1

6.

7A

I I -of 7mf
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Construct the figures shown on 8A and 8A
2

on the geoboard. If we let the

smallest square that can be f9rmed on the-Aceoboard . ). be one square
unit, find the area of each.

Record your findings on 8t.

Construct your own figures, represent them on the dot paper, 8C, number each,
rid record their areas on B.

Challenge a friend to find the area of the figures you have constructed.

What if the smallest square of the geoboard represented two sqpare unite,
how would the entries on 8B change?

What if the smallest sqpare represented half a square unit, how would this
affect the entries on 8Er?

#-

p.

33.

e'avalmis4

1173 trot OPAL
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6
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6
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:

. . , .

+

1

4

r
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0

I.

a

1

Os.

a

S.

0

9



Area Area

21.' ,

....-

'

22

1

23

k

.. 24 s
.
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\

a
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.
i.....,

. --
.

26

.

-

'
4.

I 27

.
.
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,

28
s

...........................4

_
429 ,-

a

.-.........._

-

6

30
.
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.

,

-

31 ,

,

-

32 t
.

33__. .___ ____ ______
.

34

.
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.
.
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.

35
.

.
.

.

. .

-,
36

.
elmili

I

-
. 1

..

37

. .

38
.

.

,
.

,.

.
.

.

.

39
1 ..

..

0

,u....

s

40
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S.

4

,0

7

..

.
*

S.

c;.

.

S.

S.

0

2

5

8

11

37

0

3

6

*

9

S.

12

.
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The objective of 9.-15 is to help.you understand how a formula (mathematical
sentence) is'developed. The figures discussed are 1) square, 2) rectangle,
3) triangle, 4) parallelogram. Note carefully what factors (variables)
need to be considered and the relationship of the variables.

Ovr basic tool for area is called a square unit.
side is equal to one unit.

CoOlete worksheets 9A and 9B. .

38

It is a square Whose



I.

sr

Ekamine the following

a)

,

4

b )

b
r I

,Draw similar of which has a larger area. (8 . side, r . radius,
h b bas (Similar figures have the same shape,- but may'differ in siva.)

a) b) c) d)

Which dimensiop(44,did.you change in each?

a) c)

b) d)

r

(

Could you have changed others and still increased the area?

a), c)

b) d)

4

11..

I.

A



)The area of this square is 25 squaNt/unit . (Use
the grid as an'ovitrlay to check the area.)

Divide the square into four equal squares. What is
the area of each square?

lowirimouse0

Draw a square that contains nine square units. How
long is each side? 4st

What happens to the area when you double the length of a side? (Look at
the grid.)

What happens to the length of a side when you doutae ihe area?

.0

4

1,

7

4

0 73 u of Dia,



a

Construct several squares ori the seaboard. Measure s (side) and A (ar-ea)
of each using the grid.

What happens to A as s increases?

Construct several rectangles on the geoboard.

Measure b (base), h (height) and A (area) with the grid.

Do you see a relationship?

.Complete the chart on 10A.

4

41

10
041



11Z

10A

, .

Side
',NEAP-

.

.

.

4

.

.

. 1

.
. .

\
411.,

'11,

.,...........

1.

.

.

.

A

..

A

S
a

...7
1

--_ .

-............... -7-

.

. 0

0

0
._....e:

PN'...

U..

ss.,
.

......s.........ss -s
7 0

.

.

.

AO

.1'

. ,

---3

.

.
.

.

.

.

.

,

Rectangle

Area Length 4 Width

1 1
.111.*

111

A

.

le



11

flb - 4 x s is a_ formula which.repreeente the periMeter of a-eqpare. It inp.

.dicates that the.perimeter of a eqpare can be found by multiplying.the constant,
4, time the length of the sideve. '

A formula is a generalization we can uae to eolve problema quickly.

Complete 11A.

4

43

0



.43.1A

Write a sentence that describes the relationship between the sides and area
of a square as expressed in table 10A.

Write a mathematical sentence (formula) for area of a square.

Write a sentence that describes the relationship between the area of a rectangle
and its sides as expressed in table 10A.

/I

Write a formmla-for the area of a rectangle.

,



S. 12

A right triangle is a triangle that contains a 90° (right) angle. Construct
several right triangles,on the geoboard. Make a rectangle by.overlaying each
right triangle with another rUbber band, for example:

"Do you see a re1atl.onship between the areaa?



ea

Not all triangles are right triangles, but the height can alweys be found
by dropping a perpendicular.(line formi a 9001angle) from the apex to the
base.

c

13

Construct some trianglel on the geoboard which are not right triangles.
Can you find the height?

. Can you write a formula for the area of a triangle?

`.1

.4

%II '73 of EMI,



a 14

Using a pair of scissors make each parallelogram (four sided figure with
the oppositeciide.parallel) on 14A into rectangle. For examples

Can you find the height (perpendicular distance to the base) of each?

Can you write a formula for its area?

-

As U d r 20`



N

",,3

"sr , .

.73 ,u of DK



'ea 15

Add lines to each triangle on 15A to make a parallelogram. Use sciseors
to cut each parallelogram to form a rectangle.

Write a formula for the'area of a parallelogram on 15B.

Write a formula for the area of a triangle on 15B.

409

II/ 73 II ct _COAL



7

1541

1.

e.

-3

-7

50



What factor arrvet th( nron or

a) a :;quare

b) a rectangle

c) a triangle

d) a parallelogram

Write a rormuln for the area of

,

a) a nquare

b a rectangle

c) a triangle'

d). a parallelogram

5
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Area EhrichMent

Use the supplied program for your computer to fill in thevorksheet EU and
answer the questions.

You may choose any or all of the figures.

NTARE

What happens to the length of I side if we double the am?

What'happens to the length of a side if we triple the area?

What'happens to the length of a side if we reduce the area by half?

Can you write the formula for the area of a square?

CIRCLE

What happens to the length of.the radius if we double the area? 1

What happens to the length of the radius if we triple the area?

What happens to the length of the radius if we reduce the area by half?

Can you write the formula for the ar4ka of A circle?

/A

la

4



E 1A

Note:. The variable "F" indicates
the type of figure, i.e. if F . I
then the figure is a square, if
F . 2 then the figure is a right
triangle with base 10 units, if
F 3 then the figure is a circle.

)
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Area- Pirichment I
2

411.

Use tkaupplied)computer program to anawer the following huestions.

RIGHT TRIANGLE

WhattapPena to the height if we double the area?

What happena to the height if we triple the area?

What.happens to the height if we reduce the area by half?

Can you write the formula for the area of a triangle?

C..
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GRAPHING
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Za

Oy stuclying your completed table for
formula which relates L and A. This
below your table. (Stop reading and
think of L as a number in your table
to grt the area listed under "A"?

For wthat figure does the formula give us the area?
C on your worksheet.

Enrichment II
2

Curve 1, perhaps you can write the
has been begun in part B (on E-IIB)
try it!) Hint: if you are puzzled,
under "L". What happens to that number

w

58
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Nowsconsider curve 2.
Proceed as in the previous card: complete,the table (part A) under "Curve
2" on worksheet E.IIB.

4011416%.

Enrichment II
3

Stop at the "STOPI" position and study your table. As before try to complete
the formula (B) relating A and L. Do thin before reading furiherI Hint:
note that Curves 1 and 2 are similar looking. So the formulas will look
similar, except that a number ie included for.the formula for Curve 2.

For what geometric figure does the formula give the area? What is L then
in terms of the figure? Complete part C tor Curve 2. Now complete table 2.

59,
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:a Snrichment II
4

Look at Curve 3 of sheet E.JIA. Complete the table (part A) for Curve 3.

We are going to assume that one linear dimension of the figure, for which
Curve 3 gives the area, is 10. py studying your table complete the formula
(part B) for Curve 3. CAREFULs the pairs of.numbers (Lot) from your
table must work in (satiety) the formula.

iime a figure illiprt C) for which the formula will give the area.

Now suppose the fixed linear dimension is 5, not 10. Complete the formula,
part DI so that the pairs (L,A) for Curve 3 satilley that formula. Name a
figure for which the formula would give the are10(part b).

Why do Curves 1 and 3 meet where they do?

If

CS

.C;
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;a Enrichment II
5

Look at the table for Curve 1 (worksheet &JIB). The litlear measure 2
(L column) is halfway between 1 and 2. Is the area (A column) for 2 halfway
between the area for 1 and 3?

Try this for Curve 2 and Curve 3.

,In the L column for Curve 19 6 is twice 3. Is the area for 6 twice that of
the area for 3? Try for Curves 2 and 3.

Can you make any general statements about these comparisons?

4
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