Name

~ Do the Sides Match Up? Symmety

A line of symmetry divides an object or shape so that both sides look the same.
Study each picture. Draw a line of symmetry for each picture.

T S

Draw a picture so that both sides are
the same. Draw a line of symmetry.

Draw a picture so that both sides are
not the same.
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"~ Draw the other half to match. Color the picture.
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Name

Skill: Matching shapes

Jack-o’-lantern

Cut, match, paste, and color.
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I.

INTRODUCTION

A.

‘are not. Direct

Show students the symmetry logic puzzle transparency on

LESSON PROCEDURLS

projector.

Explain that all
the objects in the
top row are alike
in some way. The
objects in the
middle row are pot
alike in this same
way. Some of the
objects 1n the
bottom row are
alike and others

the students to
carefully observe
the pictures.

the overhead

(Row 1: All
objects are
symmetrical.)

(Row 2: All
cbjects are
not symmetrical.)

Ask students to name the rule that applies to all of the objects in
the first row. Elicit from the students a rule similar to this:
"All of the objects in the first row can be folded in half so that

one side is identical to the other side."

"What word describes an object that can be folded in half so

that one side looks identical to the other side?"

(We say it has symmetry.)

Point to the first object in the bottom row. Ask students if the

first object follows
ask where would that

identical to the other side.
for each of the remaining objects in the bottom row.

the rule of symmetry.

If students answer yes,
object be folded so that one side would look
Continue the same questionming procedure

Explain to students that they will be finding symmetry in various
designs during this lesson. :
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11. EXPLORATION WITE MIRROR ' & ”“ﬂw

A.
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Tell Students that a P s -~ ‘..‘“ TN mas o miie

mirror can be used as a

tool to discover if an
object has symmetry. :

Ask students what infor- :

mation they know about a 45:::§u£::25;

mirror. (Accept all

answers.) Place the s . P
triangle worksheet <::::::>>
transparency on the ¢f:::§; Aﬁfﬁ&
overhead projector. .

Explain to students that
this worksheet and ¢

pirror will be distri-
buted to them.

Demonstrate on the overhead projector the placement of the mirror on
the design at the top of the page in order to reproduce the six
designs at the bottom of the Page. Allow 2-3 minutes for exploration.

Now ask one student to come up to the overhead projector and mark
vhere the mirror is placed on the top design to reproduce design #1.
Continue this procedure for the remaining five designs, choosing
different students to mark the placement of the mirror on the design
at the top of the page.

Again, direct students' attention to the design at the top of the
page. Draw a line where the mirror was placed when #1 was reproduced.

Choose a student to come
to the overhead projector
to draw the reflection 1

of the design. Have the . ;

students orally identify [ N\ .
the design/mirror/

reflection. This activity |

reinforces the develop- ,
ment of the vocabulary L

in the lesson so that
the terms will be used
consistently throughout
the lesson.

Now direct students specifically to-design #1.

"What is the major difference between the design 2t the top and
design #1? (There is a line in the middle)

"What does that line do to the entire picture? (Divides the
design or picture in half.)
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Tell students that any line dividing a design in half is called a
LIN: OF SYMMETRY. Have students verbalize the operational definition
for the Iine of symmetry. "THE LINE THAT DIVIDES A PICTURE OR
OBJECT IN HALF IS CALLED THE LINE OF SYXMETRY." Be certain that the

defipition for the line of symmetry is understood by students before
continuing on with the lesson.

Have the students destn

focus on the sguare
(#6) at the bottem

of the page. Ask a — mirror
student to come up \\

to the overhead N / l 4..
projector and place

the mirror on the AN / TC‘C ection

top design to
reproduce the
square. Again have
a student draw the
reflection of the
design. Locate the
line of symzmetry.

Ask the students wbat would happen if we did not have to follow the
directions at the top of the page.

"Would there be any other way to fold the square so that it
follows the rule of symmetry?"

(There will be 4 ways of folding the sguare, hence &4 limes of
symmetry.)

I1I. GECHMETRIC PAPER FOLDING

A. Tell students that in addition to the mirror test there is another
test to help us find the line of symmetry. Elicit any ideas from
the students as to how they might test for symmetry. (Hopefully,
one student will mention folding.)

Pass out the bag of 5 different geometric shapes. Imstruct students
to remove the triangle. Challenge them to find a line of symmetry
by folding the triangle. There are 3 lines of symmetry in the
triangle. However, students may not find all 3 lines of symmetry
with this initial paper folding exercise. The teacher-directed
discussion that follows will help everyone locate all 3 limes.

Place the geometric transparency on-the overbead projector, display-

ing only the equilateral triangle. Ask the students to explain
vhere to mark the lines on the triangle representing the lines of -

symmetry.

M-32-5-584
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Have students
identify the ' — ewi st ke
pumber of .

sides in 2
triangle. L,
Fill in the - -
chart on the =
overhead ’ —
projector. 3
Continue :
baving stu-
dents fold
the square
and pentagon.
Complete the
chart with
appropriate
responses.
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At this point, have the students focus on the chart of geometric
shapes that has been developed. Ask the students what they observe.
(Kopefully a student will respond that 2 patterz is developing.)

"What rule could we develop to explain how many lines of symmetry
2 shape should have?"

(The pumber of lines of symmetry is equal to the pumber of

sides in a geometric shape.)

Show students the hexagon on the transparency. Have them count the
number of sides and predict the pumber of lines of symmetry. Have
students test their predictions by actually folding the hexagon.

"As we increase the number of sides in 2 shape, what common
%eometric shape are we approaching?"
a circle) :

Instruct students to remove the circle from the bag. Have students
predict the pumber of lines of symmetry in a circle. Allow time for
folding the circle. Many students may begin to nmotice that there
are countless lines of symmetry. -

" Call students attention to the overhead chart. ‘@gaig, state the.
observation that as we ipcrease the number of sides in a geometric
shape, it begins to resemble a circle.

"How many sides does a circle have?"
(Infinite)

This question will meed further exploration. Have students observe
that as the pumber of sides increases, so does the size of the angle
between each side. Therefore, 2 circle has an infinite number of
sides. With this information, the developin§ attern (number of
sides equals the pumber of lines of symmetry) holds true.
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A. Triangle

-

B. Square

9

C. Pentagoen

9

D. Hexagon

O

E. Circle




MATERIALS:

INTRODUCTIOK :

SEMI-CIRCLE
WORKSHEET:

TEMPERA PAINT:

TRIANGLE
WORKSHEET:

DESIGN WORKSHEET:

SYMMETRY

mirrors for each student

symmetry worksheets (3) for each student
paint (optional) :

brush (optional)

paper (optional)

Familiarity with mirrors
What does a mirror do?

Ask students to work with mirrors and semi-circle at top of
page to get patterns recorded below on the worksheet.

Record results on board. Discuss placement of mirror to

find line of Symmetry. Arrive at rule: If the line of
symmetry can be found in pattern to be obtained, the mirror's
position is also found.

Experiment with tempera paint and folding paper to understand
what mirrors do, that mirror corresponds to fold in paper,
the dividing line between identical images, the line of
symmetry. If the line of symmetry can be found in pattern,
the mirror's position is also found.

Test out solution

Refine rule: If more than one lige of symmetry can be found
in a pattern to be obtained, the line that divides the
pattern into a recognizable part of the top figure (in this
case, the triangle) is the line that should determine the
mirror's position.

Test out refipned solution
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Place the mirror suitably.on the pattern

at the top and try to get all the patterns
shown below.
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Name

Skill: Naming flat shapes

Flat Shapes

Trace the name of each shape.

. : : -_"l_- b :
Circe i
Y,
':I" I
(s l9is{arz) Tl s 1 aTe ]
s 9,

Brainwork! Draw a design using each of the flat shapes on
this page. Write the name beside each shape.

...................................................................................................................................................
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Name

Skill: Visual perception

Find and Color the Shapes

Coilor.
squares—green ’rncngles—orange
circles—yellow rectangles—brown

\.\

Brainwork! Cut out shapes from colored paper. Make your
own picture.
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