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Exploring the Basics

Power Pack Suggestions

Power Pack Sections 2JOL
How to Use This Power Pack.......cccceeeeiiirvunnnnnnnnnnn. Page 4 i
Lines and ANgIes ......ccoovriiiiiiiiiiieeeeeeeeeceeeeeee Page 5

Simple POlYZONS ...oovieiiiiiiieeeeeeeeeeceeee e Page 18

Review and ASSess ........uceeerirreeiiiieniieeeeeeeeeeeeeennne. Page 27

Creating a Foundation for Geometry

Have you ever noticed how some kids perk up when you start
your geometry unit? The students who struggle with abstract
concepts and numbers seem to come alive when asked to crea
shapes on geoboards or put together Tangram puzzles. Sudde
the ones who can see geometry in the world around the gV
get older, they are also expected to master the langu
dozens of words that have special mathematical m
love playing with shapes will struggle withou" I escribe the concepts they
are exploring. It’s critical that students mastgfl t b efore they have to tackle
increasingly complex geometric conceptgar@th hat this book is all about.

ey are the experts,
ately, as children
y and learn

visual learners who

Exploring the Basics consists of a y f [e%§0ns and activities designed to help
students master the basic congant edihetry. You'll find lots of blackline masters
and games for introducinggli i ionships, and simple polygons. You'll also
find a variety of revj ies and two forms of a simple paper-and-pencil
assessment. What is complex problem solving activities — kids need to
master the basics ey are ready for higher level thinking, and this book is just
about the basics. This irst Exploring Geometry Power Pack and future books in
the series will provide pfenty of problem-solving experiences. Begin by creating a
foundation with the basics, and students will soon be ready for problem solving.

How to Use this Power Pack

Most teachers will want to introduce lines and angles first and then move on to
polygons. These activities may be introduced slowly to explore new concepts or
quickly to revisit prior learning. Don’t feel you need to teach every lesson; choose
only the activities that meet your needs. Then use the blackline masters in the Review
and Assess section to determine if further instruction is needed. Many of the materials
in this book are designed to be used as overhead transparencies or projected onto an
interactive whiteboard, while others can be used as games for reviewing concepts. Be
sure to engage students actively with cooperative learning and hands-on materials like
geoboards. Most of all, enjoy these lessons and have fun as you enable your students
to master the basics!
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Exploring the Basics

Lines and Angles

Introducing Geometry SL_C
To find out what your students already know about geometry, Q Q‘>
conduct a quick class brainstorming session. Write the word > B z
geometry on the board and circle it. Then ask your students,

“What is geometry? What words and ideas do you think of [
when you hear the word ‘geometry’”? As students brainstorm

ideas, write them on the board. Then point out that geometry is different from many

branches of mathematics because it deals with lines and shapes rather than numbers.
To understand advanced geometric concepts we have to begin with the basics.

Geometry Basics and Notes
Place a transparency of the Geometry Basics blackline 7) on the
overhead projector and ask your students if they ar any of the words in
the box. Point to the different illustrations andghav s to name them based
on their prior knowledge. As you discuss eac to the definitions on the
Geometry Notes blacklines on pages 11 a want to duplicate a copy of
the blank Geometry Notes (page 10) students take notes as you
discuss each concept. However, taki otes should not be the focus of your
lessons. Instead, involve your stu singgeoboards, drawing on dry erase
boards, or acting out the co ly.

Geoboards
If you have acces oar ou’ll find them to be a great way |+ = =_°
to engage students in almost any geometry lesson. You can —>
have one person on ea am be the Geoboard Gofer who is in
charge of passing out the geoboards and rubber bands. It’s always
best to give kids about 5 minutes to play with the boards before you
try to teach with them—if you don’t, you’'ll be fighting against your student's natural
inclination to be creative and learn through exploration. When you are ready to begin

your lesson, have them remove all but one or two rubber bands. Then call out figures
such as rays and line segments and have students model them on the geoboard.

Body Geometry

Many students learn best through kinesthetic interaction, so have them use their
bodies to represent each geometric concept. Place the Geometry Basics transparency
back on the overhead projector and have each team create an action or pose for each
word. For example, they might make a fist and punch it forward to represent the term
“point.” Give them 5 minutes to create their representations, and then let each team
demonstrate their actions or poses for the class.

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.




Exploring the Basics

Lines and Angles

Lines and Line Relationships
To introduce line relationships and terminology, give each student
two drinking straws. Assess their prior knowledge by asking them
to hold one straw horizontally, then diagonally, and then
vertically. Next have them use both straws to demonstrate parallel,
intersecting, and perpendicular lines. Place a transparency of the
Lines and More Lines! blackline (page 8) on the overhead and review the basic
terms. Demonstrate how you can use the square corner of a piece of paper to
determine whether or not a pair of intersecting lines is perpendicular. Introduce the
term “right angle” if appropriate. Finally, ask your students to Igok around the room
to find examples of intersecting, parallel, and perpendicular li

<

Lines and Angles Search

This review activity works best if students have so
for displaying their work such as individual dr‘zra
chalkboards. Place a transparency of Lines amd
(page 9) on the overhead projector. Reyi conventions for

y 3
v

geometric figure by naming i erase board with capital letters.

Line Sorting
Students can pracii ela hip concepts by using the Line Sorting Cards
(pages 13-14). Du set fOr each pair of students. Have them take the three topic
cards and place them w. Then have them shuffle the remaining cards and stack
them face down next tO®he topic cards. Students take turn flipping over a card and
deciding if the lines are parallel, perpendicular, or intersecting but not
perpendicular. They check with their partner before placing the card under the
proper heading. Remind students to check the perpendicular lines with the corner of a
piece of paper since some of the cards are tricky. Circulate and check their cards for
proper placement. This activity can be played in teams as well as with partners.

Geometry Concentration

A simple yet effective review game is Concentration, the classic memory game. This
version involves matching geometry words and illustrations, and complete directions
are provided on the blackline master on page 15. Copy the directions and glue them
onto the front of a 9 x 12” manila envelope. Prepare a deck of Geometry
Concentration cards (pages 16 - 17) by duplicating the pages and cutting the cards
apart. Place the cards in the envelope for easy storage.
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Geormetry Basics
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lines and More Lines!

parallel ntal

intersectin \vertical

perp diagonal
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Lines and Angles Search

®
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Georetry Notes | y@
2

Word llustration Definition i
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Geometry Notes )

[%/

Word Hlustration Description
. PY an exact location in space; named by a
point A capital letter
a straight path that extends forever in
line R S opposite directions; named by two
points on the line
line 7 a part of ai wo endpoints;
segment P name ndpoints
l fl rface that extends without end
plane all"directions
a part of a line with one endpoint that
extends forever in one direction; named
ray by the endpoint first followed by
another point on the ray
J two rays joined at a common endpoint
angle M called the vertex; named by the vertex
H or the vertex and a point on each ray
\ the point on an angle or polygon
vertex where two lines or rays meet; named
B with a capital letter
intersectin X lines or segments that meet or cross
g at one point

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.
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Geometry Notes )

Word

lHlustration

[%/

Description

perpendicular

—h

\ 4

lines or segments that meet or
intersect to form right angles (or a
square corner)

lines or segments in a plane that stay

parallel \ the same distance apart and never
meet or cross
horizontal “ > parallel t n of the earth
tical icular to the horizon of the
vertica th
diagonal slanted (neither horizontal nor vertical)
a 2-dimensional closed figure formed
polygon \ / from 3 or more line segments that
intersect at their endpoints
regular a polygon with congruent sides and
polygon angles
irregular a polygon with sides and angles that
polygon are not congruent

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.
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Line Sorting Cards - Page 1

Parallel

Perpendicular

Intersecting

(but not perpendicular)
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Line Sorting Cards - Page 2

+—e *—) X?
Q R
S A
[ ¢ D
T
Pe
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Geomelry
Goncentration

Materials Needed

Deck of Geometry Concentration Cards

Before starting, check to make sure all the cards ar
do this, spread game cards out face up and work

partner to create matching sets. If there are a

leave them out of the game.
2. Next, shuffle the cards and turn th

Directions

1.

in the set. To

your
ft over,

. Organize them
similar to the one
t number of rows and

the cards match, he or she
t match, place them back in their

re all players have seen the cards.

e fa
®

into rows and columns. The arra
below, but your set up may h
columns. Decide who will s

3. The first player turns ove

9

ake
st agree that the two cards match. If you

er two matching cards, that person gets another

may keep them. If t

positions, face
Don’t try t

4. If a player
turn. (All playe
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i

don’t agree, find another resource such as a math book or the
Internet where you can check the information).

5. Play proceeds in a clockwise direction,
or just take turns if you are playing

with a partner. Repeat steps 3 and
4 until the end of the game.

6. The player with the most cards
to the proper storage location!

at the end is the winner.
7. Be sure to return the cards

15
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Geometry Goncentration - Words

point

line

ray

S

intersg@hing lines

endicular)

AN

parallel lines

perpendicular
lines

angle
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Geonmetry Goncentration - Wllustrations

/

&

474.
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Exploring the Basics

Simple Polygons

Introduce Polygons - Read The Greedy Triangle

A fun way to introduce polygons is to read aloud Marilyn Burns’ The
Greedy Triangle. In this children’s story, a triangle is unhappy with having
only 3 sides so it asks the “shapeshifter” for help. As the story progresses,
the triangle becomes a quadrilateral, then a pentagon, and so on until it
realizes it wants to be a triangle again. Not only does the book provide
an opportunity to introduce triangles, it provides an equally important
opportunity to sneak in a discussion on self concept.

L

X

blackline master

What is a Polygon?

After reading The Greedy Triangle, display the What is a Pol
(page 19) to introduce or review basic polygon concepts ssing the
statements at the top of the page, ask students to st rt at the bottom of
the page. As you point to each example of a pglyg lygon, ask students to
explain why the shape is placed in that categ
apart prior to the lesson and draw a T-cha
figure on the overhead projector, have
proper placement. Then ask the cla
response to the question, “Is it a
for each team from the blacldd
They stack the cards face
cards over. As each

ency. As you place each

p ith a partner to discuss its

a ‘thumbs up” or “thumbs down” in
further practice, create a set of cards

n pages 20 - 21 titled Is It a Polygon?

ddle of the team and take turns flipping the
led, team members give a thumbs up or thumbs down
t stacks accordingly.

Comparing Polygons
Give each student a blank copy of the Comparing Polygons chart (page 22) to
complete as you review the basic polygon definitions. Have them help you brainstorm
different everyday objects that are in the shape of each polygon.

Geoboard Polygon Practice

This activity provides a chance for students to develop their visual skills as they create
shapes on their geoboards and transfer them to dot paper. Give each student his or
her own paper, but have them work with a partner to create each shape.

Polygon Foldable

If students need a study guide to help them learn the polygons by name, have them
create a foldable using the pattern on page 26. They fold it on the solid line and cut
each dotted line to form 5 flaps. Under each flap they write that polygon’s number of
sides and two different illustrations for that polygon. Be sure to check their work!

18
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What is a Polygon?

I

« Polygons are 2-dimensional closed figures with straight sides

« Polygons are named by their number of sides and angles

« Regular polygons have congruent sides and angles; irregular
polygons have sides and angles that are different

Polygons Not Polygons

O e

N\

Ky
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1S 1t a Polygon?

Set 1

-

<
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/\
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1S 1t a Polygon?

Set 2

C
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%
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Exploring the Basics

Review and Assess

Wouldn’t it be nice if we could teach all day, every day, and f/&\\\
never have to administer a test? Yet how would we know if our LK‘:‘ y
students had mastered the essential concepts without some type AN
of assessment? This section provides several review activities <( 2
and two different forms of a simple test to help you determine \_,Ifﬂ-"\%“\ X
who has mastered the content and who still needs help. / §.;/ = \
\
\ o

Mastery Learning*
If you are familiar with Benjamin Bloom’s Mastery Learning model of instruction,
you'll realize that this section contains all the elements needed 4@ ensure mastery. To
implement this method, just follow the steps below:
1. Introduce and teach your geometry content as us
2. Administer a test (pages 34 - 35 or your own ine mastery.

3. Divide your class into two groups - thogg w redthe material
(scoring 85% or higher on the test) an eed more help.
3 \
ma

4. Give those who mastered the materi ent activity.

5. Reteach the students who have d the content.

6. Administer a retest (pages 364 own retest) to the students
who scored lower than 85 e first test.

Review Activities
Geoboard Showd 8 - 29) can be used as a team activity. Review and
model the Show i ith the class, then let them conduct the activity
within their team:s. try Match (pages 30 - 31) is a quick but fun activity that
can be used by the wh ass. Duplicate one set of word cards and one set of
illustration cards. You'll heed exactly one card per person, so you may need to remove
some matching sets. Give each student one card and have them mix around the room
to find the student with the matching card. Ask students to stand next to their match
and form a circle around the outside of the room. Check everyone’s matches before
redistributing the cards and playing again.

Enrichment Activity

Students who master the content on the first test will enjoy playing Tangram
Challenge with a partner. Give each person a set of 7 tangram puzzle pieces (page 32)
and each pair a stack of Tangram Challenge cards made from the blackline master on
page 33. They work together or alone to solve each problem. You can also have them
draw their solutions in a journal or on paper for you to check later.

*For more information on Mastery Learning, visit www.lauracandler.com/masterylearning.htm.
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Geobhoard
Showdown

Number of Players: 2 to 4

Materials: Geoboards and Rubber Bands
Geoboard Showdown Cards

Directions:
1. Before starting, shuffle the Geoboar
place them face down in the
2. Decide who will be the first
3. The Leader turns over th r d reads it aloud. Then
he or she places the ¢ the middle where everyone
can see it.

n Cards and
play area.

ding the Leader, creates the
his or her geoboard. No talking!
one places their geoboards face down

7. Everyone flips their boards over and shows how they
created the geometric figure named on the card.

8. Celebrate correct answers, and help anyone who had
difficulty. If team members disagree about the correct
answer, consult another source such as your math book.

9. The role of Leader rotates to the left and the game continues
with the new Leader turning over the top card.

10. When you are finished, be sure to return the cards and
geoboards to the proper storage location!
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Geohoard Showdown

triangle

pentagon

quadrilateral

Q@gon

<8

Q,A\

parallel lines

perpendicular
lines

intersecting lines

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.

29



juaw3as

uogdejuad uogdexay |eadiejapenb sun)
Q aulj
aul Aea .
1l Jejruoziioy
(1ejndipuadaad jou)
oul] saul| saul
|euogerp Sunpasaajul dejndoipuad.iad

(SPJIOM) Yo2el SUoSK)od pue sauly

30

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.



Lines and Polygons Match (Allustrations)

Top

\
N

(0

Top

/
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Tangram Patterns

NN [ N
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Tangranm Challenges

Tangram Challenge #1

Make a triangle using 2
tangram pieces

Tangram Challenge #3

Make a triangle using
3 tangram pieces

I

I

1 Tangram C

I

I

| Make a pentag®n using
I

|

I

3 tangram pieces

Tangram Challenge #7

Use 4 tangram pieces
to make a triangle

Tangram Challenge #2

Use 2 tangram pieces to
make a quadrilateral

hallenge #4

a quadrilateral
INg 3 tangram pieces

Tangram Challenge #6

Make a quadrilateral
using 4 tangram pieces

Tangram Challenge #8

Use all 7 pieces to
make a square

e e o o e e e e e e e e e e e R EEe R mEn R EEe mEe S REn REn S S MEn R S e R S e e S e e e e e e e e s
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Name

Lines and Polygons Quiz

l. Line Directions - Match the line with the word which describes its direction.

1. Vertical - . A
A R \
2. Diagonal
A X
3. Horizontal g v

Il. Line Types

Write line, line segment, or ray under each illustration: &
\ - /
)
11l. Polygons

Label each figure as a pen iangle, hexagon, quadrilateral, or octagon. Some words

@ 7 =
> > ()

10. 11.

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.



Lines and Polygons Quiz

IV. Polygon or Not?
13. Circle the figures that are polygons.

AJuAOABEONE,

V. Line Relationships

14. Circle ALL sets of lines in which the lines are parallel to each other.

pa— /—|-ﬁ

15. Circle ALL sets of lines in which the lines are perpen h other.
- >
- >
16. Which set of lines is inters bu perpendicular?

-

» T
- >
/ = > 1
Bonus: Draw a picture of something in the classroom that contains parallel lines. Outline the
parallel lines in your drawing.

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved. 3




Name

Lines and Polygons Retest

l. Line Directions - Match the line with the word which describes its direction.

1. Diagonal A
C T
2. Vertical B
N
3. Horizontal v - YA X -

Il. Line Types
Write line, line segment, or ray under each illustration:

IR

jangle, hexagon, quadrilateral, or octagon. Some words

~- [
(O

6.

11l. Polygons
Label each figure as a pen
may be used more than

7. 8.

10. 11. 12.

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.
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Lines and Polygons Retest

IV. Polygon or Not?
13. Circle the figures that are polygons.

CIN[SPRIQ:

V. Line Relationships

14. Circle ALL sets of lines in which the lines are parallel to each other.

15. Circle ALL sets of lines in which the lines are pe%@cher.
>< <& | >
16. Which set of lines is inters bu perpendicular?
! - )y
-
1 - >
- > /

Bonus: Draw a picture of something in the classroom that contains perpendicular lines.
Outline the perpendicular lines in your drawing.

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.
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Name

Answer Key: Lines and Polygons Quiz

l. Line Directions - Match the line with the word which describes its direction.

VX 1. Vertical - . A
A R \Y%

SC 2. Diagonal

AR 3. Horizontal v

Il. Line Types

Write line, line segment, or ray under each illustration: &
\ - /
\
11l. Polygons

Label each figure as a pen iangle, hexagon, quadrilateral, or octagon. Some words
may be used more than

4. line segment

7. hexagon 8. quadrilateral triangle
10. pentagon 1. hexagon 12. octagon

© 2008 Laura Candler - Teaching Resources at www.lauracandler.com - All rights reserved.



Quiz Answer Key

IV. Polygon or Not?
13. Circle the figures that are polygons.

‘A (slesreln)

V. Line Relationships

14. Circle ALL set of lines in which ines are parallel to each other

==

15. Circle ALL set of lines in which the lines are perpendic

:\\: X

16. Which set of lines is inters

erpendicular?

\J

Bonus: Draw a picture of something in the classroom that contains parallel lines. Outline the
parallel lines in your drawing.

Answers will vary.

39
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Name

Answer Key: Lines and Polygons Retest

l. Line Directions - Match the line with the word which describes its direction.

BT 1. Diagonal A
C T
CN 2. Vertical B
N
ZX 3. Horizontal - Z X -

Il. Line Types
Write line, line segment, or ray under each illustration:

IR

4. ray 6. line segment

11l. Polygons

Label each figure as a pen iangle, hexagon, quadrilateral, or octagon. Some words
may be used more than

7. pentagon 8. triangle 0. quadrilateral

10. pentagon 1. octagon 12. hexagon
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Retest Answer Key

IV Polygon or Not?
Circle the figures that are polygons.

N[O

V. Line Relationships

14. Circle ALL set of lines in which the lines are parall each other.

— -+

15. Circle ALL set of lines in which the lines are perpendi h other.

16. Which set of lines is inters bu perpendicular?
B

| - .

Bonus: Draw a picture of something in the classroom that contains perpendicular lines.
Outline the perpendicular lines in your drawing.

Answers will vary.
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More Teaching Resources
frorn L.aura Gandler

Daily Math Puzzler Program (Levels A - D)

| just implemented Laura's Math Puzzlers, and after two weeks | can already
see changes in my class. They are picking up good habits like underlining
key words, and writing complete answers already! Each day when we take
out the sheet, they know what to do and enjoy doing it. | think part of the
fun comes from the program's title "Math Puzzlers". Somehow, they seem
to think puzzles are way more fun than math word problems. | also have
to say that the breadth of topics and strategies covered in just one weekly
sheet is impressive. It is a great way to keep math topics fresh, and have
kids apply them to real situations. Each problem could be solved using
different strategies, so it has been great for my kids to see all the differe

ways they could have approached the problem.
~ Dawn, Minnesota

ades

Math Stations f

ath'®¥ations for Middle Grades, and it is

g for! This is my second year teaching math,
a communications teacher. | don’t feel | made math
my students last year, which means they didn’t learn
them to learn about setting goals for themselves and
he challenge for its own sake. Now I finally know how to do

| just download
EXACTLY wh as

Classroom Goal Setting

WOW! Thank you so MUCH! | just downloaded your Goal

Setting Power Pack and | LOVE it! | was most pleasantly surprised
because | teach a combination class of grades 6-7-8, and wasn't sure if
your pack would be "old" enough for my students! No need to

worry....it's perfect! Thank you for a wonderful, quality product! . [ /]
~ Nancy Berner, Pennsylvania . /{\@
- / .‘:;J

Visit www.lauracandler.com to learn more!
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......... Teaching Resources Vebsite
www.lauracandler.com

--------

Ready-to-use Resources for Teachers!

. Free blackline masters and printables

. Lesson plans and teaching strategies

. Cooperative learning methods

. Classroom management and motivation
. Literacy and Literature Circle strategies

. Mathematics instructional resources

. Candler’s Classroom Connections

Receive the Classroo
Problem Solving t PoWer
Pack for FREE p for
sletters at

acandler.com!

Workshop Information

. Invite Laura to your school or district to
energize your teachers with powerful strategies!
. Workshops available:
* The Dynamic Duo:
Putting the Punch in Math Instruction
* Innovative Approaches to
Literacy Instruction
. Teachers walk away with specific strategies to
implement in their classrooms the next day.
Contact Laura for more information: lauracandler@att.net
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