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Excerpts from

Teaching Kids with Learning Difficulties in the Rdgr Classroom, Strategies, and

Techniques Every Teacher Can Use to Challenge aovéIStruggling Students

By Susan Winebrenner



Ways to Get Struggling
Students “Hooked on Math”

Excerpted from Teaching Kids with Learning
Struggling Students by Susan Winet
All rights reserved.

Stay with hands-on learning until
understanding is achieved, then help kids
“discover” the skills they need to solve
the same problem. In other words, they
should see and manipulate the problem
first with concrete objects, then
“translate” the information into the
symbolic language of numbers.
Whenever possible, allow students to
work together as they learn.

Remember that math “happens” all day
long, not just during math period. Take
every opportunity to show how math is
present in all subjects. (Examples: the
cost of fighting a battle; the number of
calories people consume in a given day;
how sound is “measured” in music.)
Connect math at school to students’ lives
at home. (Examples: Have students
observe and graph the TV-watching
habits of family members; have them
draw their bedroom or living room on
graph paper, make furniture cutouts, and
rearrange them to learn about scale.)
Call attention to how math is used in
literature. Use math scenarios from
stories you read aloud; fairy tales, folk
tales, and children’s books abound with
potential scenarios. Ask a librarian for
suggestions. (How about the math in
Alice’s Adventures in Wonderland?)
Have students create word problems
from the books they are reading or from
classical favorites. Find songs, poems,
and jingles that incorporate repetitious
math patterns; use novels and stories as
math-related discussion-starters.
Example: A story about a runaway
teenager can lead to an authentic
exploration of how much it costs to live
on one’s own.

Since global learners need to see the
“big picture” before learning the parts,

always show them how a completed
problem or task will look. Example:
When you want students to fill in a grid
of number facts, show global kids the
completed grid and have them work
backwards to understand the
relationships and patterns.

Have students set their own goals about
what part of a math task they will
attempt or how many problems they will
solve within a given time periods. (See
“Goal Setting,” pages 59-61.) If this
doesn’t motivate them to work on math,
you might try allowing them to
accumulate points they can trade in for
incentives. If they meet their goal, they
get all of the possible points; if they
achieve 70 percent or higher of their
goal, they get 70 percent of the possible
points; if they beat their own goal, they
get bonus points.

Consistently emphasize that asking
questions and making mistakes is the
only way to learn.

Teach estimation and expect students to
use it in all the math they do.

Have students solve several problems
using one strategy, and one problem
using several strategies. When they see
that there are many ways to solve the
same problem, they no longer fear
“messing up” on the one “right” way.
Revisit ideas often after they have been
learned. Each math period should
include a review of something kids
already know.

Find and use whatever technology is
available, because technology is the
great equalizer. Your goal should be to
make calculators available to all students
every day—one calculator per student.
If your school can’t afford them, have
the kids bring in their own and keep
them in a secure place between uses.
Ask local businesses or your parent-
teacher organization to help you acquire
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enough calculators. Remember that
most computers come with a calculator
function. Do you have a computer in
your classroom? Is it being underused?

Teaching Techniques to Try

* Model how to do a problem as you
metacognitively “think out loud” the
steps you are going through. (See page
62.) Repeat this process several times
and always follow the same steps in the
same order.

¢ Teach in small “chunks” so kids get lots
of practice with only one step at a time.
When teaching a new concept, don’t
expect struggling students to do the
computation simultaneously. Supply a
learning aid for the number facts until
kids have grasped the workings of the
concept.

¢ Give students puzzles and card games
that require them to use math while
having fun.

e Assign number values to letters of the
alphabet. Have students compute the
“cost” of different words and sentences.

¢ Bring mail-order catalogs to class. Give
each student a “mystery amount” of
money to “spend” on purchases from a
catalog. Instruct them to include tax and
shipping when deciding what to “buy.”

* Bring restaurant menus to class. Have
students practice ordering, computing
the bill (including tax and tip), and
averaging the cost of each person’s
meal.

¢ Dissect a daily newspaper for math
applications. One day’s paper could
keep your class busy for a week. If you
don’t know how to create lessons from
the newspaper, contact the editors of the
“Education” section and ask for lesson
plans.

* Have students figure out time changes
throughout the world, including the loss

or gain of an entire day when one
crosses the International Date Line.

o Involve student sin the study of
economics. The National Council on
Economics Education is eager to share
free materials for use with students in
primary grades through high school (see
“References and Resources,” page 159).
You might even “go into business.”
Math comes alive when the entire class
gets involved in manufacturing, selling,
and earning a profit. Contact the media
center of your state department of
education for free copies of two
wonderful programs for teaching kids
the math and problem-solving aspects of
economics: “Trade-Offs” (grades 3-5)
and “Give and Take” (grades 6-8). Both
come with rich teachers’ manuals and
videos. See “References and
Resources,” page 159.

For more ideas, check your teacher’s
manual. If there is someone in your school
or district with “Math” in his or her title, call
and ask for assistance. Invite colleagues to
eat their lunch in your room; bring
chocolate; brainstorm ideas.

Teaching the Basics

Even though the “math revolution” is
well underway, you will still need to prove
that all of your students are mastering “the
basics.” The rest of this chapter describes
several ways to help your math-resistant
students catch up.

Computation

* Never ask struggling students to copy
work from the board or textbook. Math
is about number relationships, not about
accurate copying.

¢ Use number lines when kids begin to
work with numbers, as well as when
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introducing new concepts.
Commercially produced number lines
are available in almost every educational
catalog of teaching tools. Or use a large
clock face with hour and minute
markings as a number line; some kids
find it easier to count back-and-forth on
a clock face. Use colored markers for
the 5-minute chunks and different-
colored markers for the 15-minute
chunks.

* Givekids lots of practice in writing the
numbers correctly. Use the suggestions
for teaching handwriting on page 126,
which can easily be adapted for this
purpose.

e Always expect kids to estimate a
reasonable solution before they do any
computation.

e For practice problems, less is more.
Never assign more than 7-10 practice
problems. Motivate students by offering
this option: They may stop practicing as
soon as they complete 5 consecutive
problems correctly.

* Allow students to use graph paper for
computation problems to keep columns
straight. Prepare sturdy templates for
students to use while working problems.
Templates can expose one problem at a
time or one column in computation.
Draw circles in colored ink around
problems’ numbers so kids don’t think
those digits are part of the problem.

Number Facts

¢ Teach the facts in “families.” Examples:
all of the combinations that add up to 10
(2+8,8+2,3+7,7+3...); all of the
facts that are associated with each other
(6-4=10,10-6=4,10-4=6...).

¢ Teach addition and multiplication
together, since they are two sides of the
same concept. Teach subtraction and

division together for the same reason.

Demonstrate everything with
manipulatives. “Think out loud” and
have students do the same.

Call students’ attention to the ways in
which number facts are used in their real
lives.

Use a Language Master machine for
practicing number facts. (See
“References and Resources,” page 159.)
Make number facts a “game” during
every math period. Fold pieces of paper
into a certain number of sections, then
challenge students to write one complete
math fact “family” in each section.

Have kids set their own goals for how
many sections of paper they can
complete.*

Enlist parent helpers to prepare number
facts flash cards. An entire fact is
written on the front of a 5 x 77 card and
cut in two in a unique jigsaw pattern,
with the problem on one part and the
solution on the other. This is especially
helpful for visual learners, who can link
the facts to the patterns.

When learning the multiplication facts
from 1-10, most students already know
(or easily grasp) the 0’s, 1’s, 2’s, 5’s,
and 10’s. Next, add the “twins’: 3 x 3,
4x4,6x6,7x7,8x8,and 9x 9. Now
they know 56 of the 100 multiplication
facts, and learning the rest is relatively
easy. Example: To find 8 groups of 7,
think “7 groups of 7 = 49; one more
group of 7 is the same as 49 + 7, or 56.”
Give each student personal laminated
copies of number facts grids. Indicate
notable patterns (odd numbers, even
numbers) with different colors. Have
students use the grids to estimate the
reciprocal processes (subtraction for
addition, division for multiplication).
Example: “Divide 14by 3. Is 14 a
number in the 3 line? No? Then what is

Ta )
the closest number?
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Recording the Number Facts

Many commercial products are available
to teach kids the number facts, but I have
found a simple “homemade” method that
works just as well for students who reach the
upper grades without knowing their number
facts. It is easily adaptable for teaching
other types of facts.

1. Make a cassette recording of the number
facts, one series at a time. Say the facts in
order, pausing briefly after each one.
Example:
“6...12...18...24...30...36...42...48...54. ..
60.”

2. Students listen to the recording and turn
it off after the first three facts
(%6...12...18”).

3. Students chant the first three facts several
times, holding up one finger for the first fact
(“6™), two for the second (“12”), three for
the third (“18”), and so on. In this way, they
can “see” that2x6=12,3x 6= 18, and so
on.

4. When they master the first three facts,
they add the next one, listening to the
recording only as far as “24.” They chant
“6,” “12,” “18,7 “24,” holding up one, two,
three, and four fingers in order.

5. Students continue to repeat this sequence,
adding one more fact each time until they
can chant the 6’s through 60 (10 x 6). When
they are successful at this, they try starting
at 6 x 5 = 30, holding up all fingers of one
hand simultaneously. Counting then to 36
and beyond, they can shortcut the process
for facts above 5 times the number.

6. Repeat the same process for the other
tables through 9. Later, show kids how to
start with the “twins” to work forward or
backward so they don’t have to start from
the beginning of the sequence each time.

7. Prepare another recording that contains
the “fact families.” Example: “6x 3 = 18,

am 2 <

S03x6=18,and 18 +3=6,50 18 +6=3.”

Excerpted from Teaching Kids with Learning Difficulties in the Regular Classroom: Stra
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Addition and Subtraction

19 Is As High As | Go*

With this method, students never have to
add higher than 19.

Write out a problem of two-digit
numbers to add. Whenever you get to 10,
strike a slash through the number and write
the “leftover” as a small digit.

1. Add the 1’s column

78
8 + 5 = 13; slash the 5 and write

atiny 3 beside it

w

N
dn

3 +9=12; slash the 9 and write
692 a tiny 2 beside it

2+7=09; write the 9 in the 1°s
+47  place of the sum

2. Add the 10’s column
Count the slashes in the 1°s
column: 2

Write 2 above the 7 in the 10’s
2 column2+7-9

9 + 5= 14; slash the 5 and write
a tiny 4 beside it

‘55
" 4+ 6 =10; slash the 6 and write
0 a tiny 0 beside it
69
0 + 4 = 4; write the 4 in the 10’s
place of the sum
+47
49

tegies and Techniques Every Teacher Can Use to Challenge & Motivate
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3. Add the 100’s column

Count the slashes in the 10’s

) column: 2
78
Write 2 in the 100’s place of the
sum
55
69
+47
249

TouchMath is a program that has helped
many tactile-kinesthetic learners understand
basic math operations. It provides hands-on
learning without actual manipulatives.

Each digit from 1-9 is drawn with the
same number of dots (touchpoints) as the
number it represents. The numbers 6-9 are
drawn with circled dots, each representing
two dots.

1. The 1 is touched at the top while
counting “One.”

2. The 2 is touched at the beginning and end
while counting “One, Two.”
2.

3. The 3 is touched at the beginning,
middle, and end while counting “One, Two,

Three.”
3

4. The 4 is touched and counted from top to
bottom on the down strokes while counting

“One, Two, Three, Four.”
b
1 2
Ly

S. The 5 is touched and counted in the order
shown: “One, Two, Three, Four, Five.” You
might call “Four” the “belly-button” to help

students remember it.
2 1
3 5
5 4

6. The 6 begins the use of dots with circles.
The encircied dots are touched and counted
twice. So the 6 is touched and counted from
top to bottom: “One-Two, Three-Four,

Five-Six.”
12
34
56

7. The 7 is touched and counted from top to
bottom: “One-Two, Three-Four, “Five-
Six,” followed by the single dot at the top
left, “Seven.” You might call “Seven” the
“nose” to help students remember it.

5-6

8. The 8 is touched and counted from left to
right, counting the “head” first and the
“body” second: “One-Two, Three-Four,
Five-Six, Seven-Eight.”

9. The 9 is touched and counted from top to
bottom: “One-Two, Three-Four, Five-Six,
Seven-Eight,” followed by the single dot at
the left (the “nose”), “Nine.”

Excerpted from Teaching Kids with Learning Difficulties in the Regular Classroom: Strategies and Techniques Every Teacher Can Use to Challenge & Motivate
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Students learn addition and subtraction
by “touching” the numbers to reinforce the
concept of “how many.” To add numbers,
count all of the dots and circled dots.

Addition example: To add 3 + 6: 3 dots
+ 6 dots (each circled dot on the 6 counts as
2 dots) =9. Students count “1, 2, 3, 4-5, 6-

7,8-9.”

;8 2,3

+,
346 a-
58 8-
Subtraction example: To subtract 3 from

8, touch the top number (8), then count
backwards from there by touching the dots
on the 3 (“7, 6, 5). The answer is the same
as the last dot touched. (There are no
touchpoints on the top number in
TouchMath subtraction.)

=

=

<

& oo

The complete TouchMath program also
includes work with multiplication and
division as well as time, place value, and
other concepts. Teachers are reminded to
always have students repeat the problems
and answers aloud to help them memorize
the number facts and enhance their ability to
transfer what they have learned to more
conventional ways of doing arithmetic. For
more information about TouchMath, see
“References and Resources,” page 159.

Multiplication and Division
Number Arrays

The following “array” represents 3
groups of 4, or 3 times one group of 4, or 3 x
4. Once kids understand this, they learn the
reciprocals: 4x3=12;12+3=4;12+4=

3.

Nines on My Fingers*

Write the numbers from 1-10 on sticky
colored circles. Have students stick the
circles to the backs of their fingers in order
from left to right. The left pinkie is 1, the
left ring finger is 2, etc., all the way to the
right pinkie, which is 10.

To compute 9 x 4, the student holds up
both hands, palms facing out.
1. Bend the left index finger (4). The
fingers to the left of the bent finger represent
the 10’s. Three 10°s = 30,
2. The six fingers to the right of the bent
finger (including thumbs) represent the 1°s.
Six 1’s = 6.
3. Add the 10’s and 1’s together. 30+ 6 =
36, 50 9 x 4 = 36.

x4 =36

Try 9 x 7. Bend the right index finger
(7). There are six 10’s to the left of the bent
finger and three 1’s to the right of the bent
finger, so 9 x 7= 63.

Excerpted from Teaching Kids with Learning Difficulties in the Regular Classroom: Strategles and Technigues Every Teacher Can Use to Challenge & Motivate
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Finger Multiplication**

To use this method, students must know
the multiplication tables from 0-5. There are
two combinations in this method that are
“exceptions” (6 x 6 and 6 x 7), and they
should be left until last to demonstrate.

Write the numbers from 6-10 on two sets
of sticky colored circles (two 6’s, two 7’s,
etc.) Have students stick the circles to their
fingertips. The pinkies are 6’s and should
be the same color; the ring fingers are 7’s
and should be another color; the middle
fingers are 8s (another color); the index
fingers are 9°s (another color); the thumbs
are 10’s (another color). (Instead of sticky
circles, you can also use watercolor markers
to write the numbers on the students’
fingers.)

To compute 7 x 8, the student holds up
both hands, palms sideways, facing in,
pinkies between the hand and the floor.

1. Place the 7 finger of either hand against
the 8 finger on the other hand. The touching
fingers, together with all of the fingers
below them on both hands, represent the
10’s. Five 10’s = 50,

2. Multiply the number of remaining fingers
on one hand by the number of remaining
fingers on the other hand to find the 1°s. 3 x
2=6.

3. Add the 10’s and 1°s together. 50 + 6 =
56,507 x 8 =56.

10
T—

8g
\@7 7
& 6

&

Five 10% = 50

1o \\

PRS-

——
7x8:5¢

Try 9 x 7. Touch a 7 finger against a 9
finger. All touching fingers and those below
them = six 10’s = 60. Multiply the
remaining fingers; 3 x 1 =3. Add the 10’s
and 1’s: 60 +3 =63,s509 x 7 = 63.
Exceptions:
® 6 x 6: Touching pinkies: Two 10’s =20.

Multiplying free fingers: 4 x 4=16. 20

+16=136,s06x 6=36.

e 6x7: Touching pinkie and ringer
finger: Three 10’s = 30. Multiplying
free fingers: 4x3=12. 30+ 12 = 42,
S0 6x7=42.

Division Made Easy

In this method, students learn that
division is progressive subtraction. They
remember the steps by chanting a
mnemonic, “Does McDonalds Sell
Cheeseburgers,”* while adding tactile-
kinesthetic support.

1. Students write the division problem,
extending the division “box” by adding a
vertical line at the right down the page.

25 5 2991

2. Students chant “Does” to remind
themselves that the first step in the process
is to Divide. Simultaneously, they draw the
division sign (+) in the air. They estimate
how many groups of 25 cheeseburgers. Any
estimate will do, as long as the total used
does not exceed the available supply.
Example: “I can divide 2991 into groups of
25 at least 100 times.”

Excerpted from Teaching Kids with Learning Difficulties in the Regular Classroom: Strategies and Techniques Every Teacher Can Use to Challenge & Motivate
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3. Students chant “McDonalds” to remind 6. Students repeat steps 2-5 until the

themselves that the next step in the process remainder is so small that there are not
is to Multiply. Simultaneously, they draw enough cheeseburgers left to make any more
the multiplication sign (x) in the air. They groups of 25. Whatever is left is the
multiply the estimate (100) by the number of remainder. The total number of groups is
cheeseburgers in each group (25), using up determined by the sum of all of the groups ‘
2500 cheeseburgers. that have been made. 4nswer: 119 R 16.
235 J 2001
25 2991 100
100 2500
2500 pre,
- w0
250
241
k%4
224
Li®
16
4. Students chant “Sell” to remind 7. Use the same steps to illustrate that any
themselves that the next step in the process number may be used to estimate, as long as
is to Subtract. Simultaneously, they draw there are enough items to form the required
the subtraction sign (-) in the air. They groupings.

subtract the number of cheeseburgers they
have grouped (2500) from the original

available number of cheeseburgers (2991) to 25 J 2981 o
see how many cheeseburgers are left to be 250
grouped. They discover that 491 are left. 2741
10
230
25 ; 2991 2493
100 50
2500 1230
491 1241
10
250
<91
10
250
T4l
20
SO0
241
9
“ D 22T e
5. Students chant “Cheeseburgers” to - 119

remind themselves to Check the remainder
of cheeseburgers to be sure there are enough
left to make more groups of 25.
Simultaneously, they clap once loudly,
signaling that the entire process is about to
begin again.

Excerpted from Teaching Kids with Learning Difficulties in the Regular Classroom: Strategies and Techniques Every Teacher Can Use to Challenge & Motivate
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When kids are ready for the shorter
“regular” method for long division, they can
use the same prompts, with a slight variation
(treat “cheeseburgers” as two words).

Does = Divide
Ask: “How many 25’s in 27 0.
So how many 25’s in 292 1.”

01

5 j 2991

MacDonalds = Multiply
1x25=25

o1
25 ; 2991
25
Sell = Subtract
29-25=4

Cheese = Check to see that the
remainder (4) is not larger than the
divisor (25).

Burgers = Bring down next digit and
Begin again.
o1

2% 2091
23

P

49

Continue until the final remainder is
smaller than the divisor and there are no
digits left to bring down.

More Teaching Techniques
Fractions

* Have students find examples of fractions
used in real life. Organize by categories
on a chart.

¢ Create classroom situations in which
kids need to use fractions. Example:
Dividing treats for a class party; dividing
art materials for a project.

o Teach fractions with visual aids that
show equivalencies.

¢ Remember that hands-on activities and
manipulatives always work best for
struggling students.

Decimals

For many students with learning
difficulties, decimals may be more
confusing than fractions.

* Have students find examples of decimals
used in real life. Tip: Have them look
through the newspaper. Organize by
categories on a chart.

¢ Use different colored blocks to show the
equivalents.

* Give students practice using “money”—
counting, “buying” things, making
change, etc. Use play money including
coins.

Liquid Measures*

Draw a large circle that looks like a
capital “G.” Inside the G, draw 4 circles
that look like capital “Q’s.” Inside each Q,
write 2 capital “P’s.” Inside the circle of
each P, write 2 C’s.” Draw the outline of a
milk gallon around the entire figure. Now
students have a way to quickly understand
liquid measures: 2 cups = 1 pint; 2 pints = 1
quart; 4 quarts = 1 gallon; and so on.

QD“
{@Q
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Linear Measures

Draw a long rectangle and divide it into
3 parts. Label it “The Yard,” as in
“schoolyard.” Draw a large foot in each
section to show that 3 feet= 1 yard. Draw
12 “1°s” in each foot to show that 12 inches
=1 foot.

5155

Word Problems

Start with a “hook”—a personal
problem or setting students can relate to.
Explore the problem scenario from many
sides. Talk about it; visualize it; engage ina

simulation where kids have to make guesses.

Hypothesize a way to solve the problem and
try the hypothesis. Come up with another
way to solve the problem, then try it and
assess its effectiveness.

Teach the following problem-solving
steps one at a time to mastery. Add each
new step cumulatively.

1. Read the entire problem aloud or listen to
a partner read it. “See the whole” first.

2. Say the problem aloud in your own
words.

3. Approach the problem using several
different problem-solving strategies.

4. Read the question the problem asks you
to answer.

S. Eliminate unnecessary information.

6. Estimate the correct solution and write it
down.

7. Choose the operation (+, -, X, +) that is
most likely to lead to the estimated solution.
Use it to solve the problem.

8. Check the solution against the estimate.
Does it make sense? If so, congratulate
yourself. If not, go back to the previous step
and try again.
9. Check your computations with a
calculator.

Teach the following problem-solving
strategies at all grade levels:**
Use objects (manipulatives)
Make a model
Draw a picture
Acti it out
Work backwards
Guess and check
Write an equation
Construct a table
Look for a pattern
Make an organized list
Solve a simpler problem.
Have students use the “Problem-Solving
Box” on page 157 to record the steps they
use to solve a problem and the reasons for
each step. Or have them say the steps and
reasons as you write them on an overhead of
the handout. Or have students work in pairs
to solve a problem and complete the
handout, first saying the steps out loud to
each other, then whispering to themselves.
Ask the pairs to report to the class about the
way they solved the problem, and give
special recognition to students who find
unique ways.

® & 6 & o o ¢ 0 o o o

Excerpted from Teaching Kids with Learning Difficulties in the Regular Classroom: Strategies and Techniques Every Teacher Can Use to Challenge & Motivate
Struggling Students by Susan Winebrenner © 1996. Used with permission from Free Spirit Publishing Inc., Minneapolis, MN; 1-866-703-7322; www, freespirit.com.

Al rights reserved.



PROBLEM-SOLVING BOX

Steps to solve Reasons for each step
the problems

Excerpts fromleaching Kids with Learning Difficulties in the Résy Classroom: Strategies and Techniques Eveachier Can Use to Challenge & Motivate
Struggling Studentsy Susan Winebrenn€r 1996. Used with permission from Free Spirit PsHifig Inc., Minneapolis, MN; 1-866-703-7322;
www.freespirit.com.All rights reserved.
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Counting Board

1000

100

10

W W

W

Any type of counters can be used (beans, M&Ms) etc.

TOTIONIT

Place in proper column and use for teaching pladgevand how to write in standard form.
Example above: 325 means 3 counters in the 108¢&p2 in the tens, and 5 in the ones.

17




Counting Boards

1000 100 10

18




Number Lines

1. Use this line for adding and subtracting (stepinting) positive integers.

2. This number line can be used for adding andracting (skip counting) positive and negative g&es.

19



OO N0 B~ O
~N 0 O 01 -
O B 0O DN
= 01 ©O d W

These numbers may be reproduced, cut apart, anddted for student uses such as number identidicati
addition, and subtraction.

20



Addition Common Errors

Error Patterns In Computation

Ones added and recorded, Tens added and recorded, ...

74
+56
1210

Reversal of procedure. Working left to right. Awglleft to right, may regroup backward.

Original 32
618 618
4712 4712
111z

Add all numbers as if they are single digits. Mdopensation for place value.

26 60 74
+3 124 + 5
11 84 16

When adding in tens column adds in ones colummagadding the single digit twice.

Original Problem 1

46 46
+ 8 + 8
134

21




Work Sheet Modifications
FYI: Reinforce student effort, attitude and improvemeat just right and wrong answers.

When carrying a number is involved, indicate toshedent by providing a box above the appropriate
columns.

[] 1] 1] 1] []
10. 35 11. 96 12. 105 13. 57 14. 441
+265 +875 +196 +288 + 82

When the problems have multiple steps, make ibaectype activity by providing some of the correct
digits.

1. 32 2. 71 3. 23

X 43 X 56 X 23
- -2- - -
+12-0 +3--0 --0
-2 -

22



What's the Value?

14
15
16
17
18
19
20
21
22
23
24
25
26

I G m mooO o >
© © N o o A~ w N PRF

= r X <« =
o o~ B
N-<><E<C—|U);UO'UOZ

By assigning a number value to each letter of thkadbet, students can then determine the valuenaird
or their name by adding the numbers.

EX: Pam=16+1+13=30

23



Subtraction



Nomograph

A Nomograph is a basic slide rule. We have filled simple scale to show you how it works. For
beginning subtractors, put the numbers 0 thru 2Bath A and C hash marks, 0 in the lowest
position. On line B, start with 0 and add the waside numbers to find your next number.
Essentially, we are counting up by twos. Now takaler (or straight line to measure with) and do
this problem. 14-3=? Find 14 in column B and 8alumn A. Laying your ruler on the vertices of
the lines and hash marks your answer will appeaoioamn C. Magic! 11! To add, use the outside
columns, add, and your answer will be in the middle

25



Nomograph

20 | 40 —1 20 |
19 — 38 T [ 19—
18 — 36 —— 18 |
17 —— 34 | 17 —
16 —— 32 16 ——
5 _ | 30 | 15 ——
14 —71 28 — 17— 14 — 1
13 | 26 —— 13 ——

0o —— 0 ——— 0 —|
14-3 =
Example: 14 (B column), 3 (A column), line up, a&es 11 (C column)
15+8 =

15 (A column), 8 (C column), line up, answer 23c@umn)

26



Nomograph

27




Y

Y

3 17 12 6
3 9 3 4
0 8 9 2
4 8 2 6
3 9 3 4
0 8 9 2

$7)

SERS

o §o]

: | g2/2 |8

o Soc | T S

s |58 |8 | o

o mz | 2 Z

3 17 1

—24 | —8 2 6

3 9 3 4
Same as

28

£7)

£7)

Use a piece of lined paper turned sideways to Wélpteaching borrowing and keeping place valudiia

example




Subtraction on the Slide Rule

Lay two meter sticken the table. Give a problem with the top nunmgrover 100.
Example: 84 Find 84 on the top sticlertiind 28 on the bottom stick and line the numbers
_-28
56

Move along the bottom stick to the “0” end. Therdfthe number above it for your answer.
84

-28
56

Top Meter Stick
answer to probIeKQ‘ jop number in problem

56 84

0 28
1

Bottom number in problem
Bottom Meter Stick

29



Subtraction on the Slide Rule

(1) 58 (2) 64 (3) 88 4) 97
-36 -26 53 -85
(5) 206 (6) 99 (7) 77 (8) 230
-184 -93 -38 -156
9) 77 (10) 300
-68 -188

Why can’t you work
every subtraction

problem on the slide
rule?

30



Counting Boards

1000 100 10 1

Any type of counters can be used (beans, M&Ms tigkitetc.). Place in proper column and use for
teacher place value. Example: 20-7 start witbunhters in the 10’s column and take one of the wryan
and replace with 10 pieces in the one’s columnenTiemove seven of those pieces from the 1's calumn
The answer is read “13” — one counter in the 16lsmn and 3 counters in the 1's column.

31



Counting Boards

1000 100 10

32




Subtraction Strategies

1. A strategy is to use something called the “camistlifference.”

47 — 19 = Here you added the same amoupt,
48 — 20 = 28 +1, to each number before you
so subtracted in order to get to

47 —19 = 28 numbers easier to work with.
That works in_subtraction

2. Another example of using a constant difference.

465 - 129 =
466 — 130 = 336
SO

465 - 129 = 336

3. And one more example of a constant difference.

53-18 =
55-20=35
SO
53-18=35

Multi-digit Subtraction Problems/Mnemonic

More on Top,
No Need to Stop.

More on the Floor,
Go Next Door;
Get Ten More.

Number the Same,
Zero’s the Game.

33



Subtraction Common Errors

Error Patters in Computation:

Subtracts the larger from the smaller. Just falifferences between numbers.

458
-372
126

Always borrows or renames. Does not rename teti®aes.

Original 6 Original
273 273 285 25
- 38 -38 - 63 - 63
235 2112

Skips from the hundreds to the ones column wherotggng.

803
-207
506

When renaming more than once, keeps “borrowinghftbe same number.

Original Problem

4
625 ®'5
348 -348

187

Writes O for the missing addend (difference) whemekie known addend is zero.

446
-302
104

34
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Multiplication Table

4, 5] 6/ 7/ 8§ 9 10
O 00 0 0 0 0 0
4 5 6 /7 8 9 10

8] 101214 16|18 20

O oOwWwow

1215182124 27| 30

OO NON

12 16|20 24|28 32| 36| 40

10,1520 25|30|35]/40| 45| 50

12 18,2430, 36,42 48| 54| 60

14/ 21128354249 56| 63| /70

16 24 32,4048 56,64 72| 80

18/ 27136455463 | 72| 81| 90

Sloo~N o ohwN ko)X
Olo|o|lo|o|lo|o|lo|o|lo|o|o
Sloo~NooswN kR oF

20,30/40/50,60|70,80|90/100

When students are struggling to master multiplicatacts, point out to them that they already kmoany
facts.

Reproduce this table and with the student, marlalbthe facts he/she knows.

For example: a student may know all multiples,a?,15 and 10. Mark those off both vertically and
horizontally to show that those facts are mastered.
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Counting Board

1000 100 10

3.7
i
pAe

39

XX
SR |

You may multiply using a counting board by placgrgups of the same number multiple times.
Example: 13 x 3 (see above)

37



Counting Boards

1000 100 10

38




More Multiplication Strategies

1. This strategy is a very basic one. It isn’t realfficient, and you should try to move on to
something else as soon as you can.

Repeated addition

29x3=

29 +29+29=87

2. Decomposing (breaking apart) one factor and uspgated addition.

29x3=

29=25-4s0

25+25+25=75

4+4+4=12

75+ 12 =87

3. Repeated addition using landmark numbers.

29x 3=
30+30+30=90 The 3 that is subtracted is
90 -3=87 from the extra 1 in each 30

39



Some Common Representations for Multiplication and Division

Rectangle Partitioning For Multiplication

20 + 7
50 (1000) . (350) 56
X 27
+
6 (120) @
Arrays for the Multiplication Fact8 x2 =16
HEEEEERE

40



A Number Block Representation for 10 x 3

1 SET of 10 blocks
multiplied 3 times.

%@ém

Number Line

—]F

50

Fact Family Trianegles

These are an alternative to flashcards.

21

L— NV

Cover one number on the triangle with your thumb ¢xer the 21) and ask yourself, “What is 7 x 3?”
or cover the 6 and ask, “What is 48 divided by 8?”

41



Lattice Multiplication

53 X 67=

Sample:

5 3

VAV,
%

Note: Circled numbers indicate regrouping




Directions for Lattice Multiplication
2 digits x 2 digits

Sample problem 53 x 67 =

1. Write one multiplier above the top boxes and ondtiplier beside each box on the right.
5 3

2. Begin by multiplying 5 x 6. Your answer is 30. deed each digit of 30 in the box directly below the
as shown in the diagram.
5 3

3
0 6

3. Next multiply 3 x 6. Your answer is 18. Recoraledaigit of 18 in the box directly below the 3 as
shown in the diagram.
5 3
3/11
0,86

4. Now multiply 5 x 7. Your answer is 35. Recordeaayit of 35 in the box below where you recorded
30.

43



5. Your last product will be the answer to 3 x 7 whisl21. Record that in the remaining box which is

below the 18.
5 3
3/11
0,86
312
5,17

6. Now it is time to add diagonally. Begin in the faght hand corner.

5 3
3/11 6 The digit 1 is in the bottom right hand cornerplds no other digit
30 28 equals 1. Record it below the boxes (matrix).
5,17
1

7. Now add your next diagonal’s digits.

5 3
AN AR: Think 8 +2+5=15
0,78 Record the 5 (ones place) below your diagonal.
3/12 4 Record the 1 of 15 inside the top section of thd d&gonal and
;5/ 1 circle it so you will know this is a “regrouping.”
1

8. Add your next diagonal column.

Think1+1+0+3=5
Record the 5 as shown.

9. Add your last diagonal column.
5 3

30 18 6 Think 3 plus no other digit equals 3.

Record the 3.
3 3/|2

5,117
5;/1

10. Your final answer is 3551! (Read from left tohiy

44



Lattice Grids (2-Digit x 2-Digit)

45



Lattice Multiplication
3 digit x 3 digit

L 4 3

]/2_/,@
| 0 6 | 5

A
3 2 |0 g
/, //
T | § |
I

§

——

o

= e

Note: Circled numbers indicate regrouping.




Directions for Lattice Multiplication
3 digits x 3 digits

Sample problem 243 x 567

1. Write one multiplier above top boxes and one mlidibeside each box on the right.
2 4 3

2. Begin by multiplying 2 x 5. Your answer is 10. deed 10 in the box directly below the 2.
2 4 3

1
0

3. Multiply 4 x 5 =20. Record 20 below the 4.
4. Multiply 3 x 5 =15. Record 15 below the 3.
2 4 3
1/12/1
0,701

5. Multiply 2 x 6 =12. Record the 12 in the middiexbelow the 2. Repeat when multiplying 4 x 6 =
24, and 3 x 6 = 18 and record in appropriate boxes.
2 4 3
1/12/11/| g
0,701

1/1
2/ a8 |0
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6. Now multiply 2 x7=144x7=28and 3 x 7 = 21.
Record in bottom row of boxes as shown.
2 4 3

1
0
1
2
)/22
4al/8l/1]7

7. Lastly, add diagonal columns. Begin with bottoghtihand and work to your left. Remember to
circle “regrouping” digits.
2 4 3

8. Your final answer is 137,781!

48



Mnemonic Devices and Memory Strategies

Multiplication Facts

4x4
6x4
3x7
6Xx7
6x8
7x8
8x8

“A4Dby4isal6 wheeler.” or*“l can drive a 4 #yvhen I'm 16.”
“If you want to know the score, 6 x 4 is 24.”

“Three times seven is twenty-one. Isn’t foothalts of fun?”

“If you want to know a clue, 6 x 7 is 42.”

“6 x 8 went in the gate and ran into 48.”

“5,6,7,8

“8 x 8 fell on the floor and came back up as 64.”

49



Visual Count By’s

Visual Count By’s can be used to teach multiplmati Students can practice saying count by’s
aloud or they may complete cloze activities formtday’s as they work towards mastery.

Example:
2's 0, 2, , , 8, , et cetera
572 0, 5, , , , , , et cetera

A student’s knowledge of Count By's is essentialging Touch Math for multiplication.

50



AUSATNRNS GEULPO-£007 [BLSIRUI 2IIALISUT

09 ¥S 8% T O€ 0€ 4T 8T “T1 ‘9 ‘0

$9
0S “St “0F S€ ‘0€ ST 0T ‘ST ‘01 S “0
8§
0% "9€ “TE 8T YT ‘0T 91 “CT1 ‘8 ‘v 0
S,
0€"LTYTIT BT SI°CI ‘6°9°C ‘0
S.¢
9T YT "TT 0T 81 ‘91 “¥1 TI ‘01 ‘8 ‘9 4 ‘T 0
S.¢C
UoAg

s.Ag Junoj |ensip

51



6S "LS "SS €S ‘IS ‘6 Ly ‘St ‘e “Tv ‘6€ ‘L€

mmhmmhﬂmﬂmmnhmummnmmﬁﬁm“mﬁﬂnﬁﬁmﬁﬂmﬁﬁﬁﬁﬂmnhhmﬁmhﬁ

PPO

00T “06 “08 0L ‘09 ‘0S ‘0% ‘0€ 0T ‘0T ‘0
S.01

06 “I8 TL “€9 ‘¥S “S¥ ‘9¢ “LT ‘81 ‘6 ‘0
8.6

08 "TL 9 “9S ‘8¥ “OF" TE€ 4T ‘91 ‘8 0
5.8

‘0L "€9 “9S ‘6% “TF ‘S€ ‘8T 1T 1 ‘L ‘0

52



Common Multiplication Errors

General Instruction Tip: Whenever possible, go to the concrete stage artd bggin with

models, diagrams, or concrete objects.

Error Patterns

Multiplies the ones, but moves to the tens of #@ad factor when multiplying to the teng
in the first factor. Single digit second factoezm to be no problem.

Example
Original Original Original
621 621 517 517 27 27
X 23 X 23 X 463 X 463 x 18 x 18
1243 2081 56
270
Strategy
o Use of distributive property
621 621 621
223 %20 3

May need to start first with partitioning an arsaigh labeled parts (may need to start with sm

numbers) 2x3 e o o
\ * L ] '} 2
3

then use rectangles to represent the arrays with larger numbers.

621
20 (20 x 621)
+

3 (3x621)

o Use a paper mask

621
x 23

621

53



Not seeing 56 as tens and ones but just digits.

Original Problem s Place value problem, alignment incorrect.
4
27 27
2
X 56 X 56 x33
162 "6
135 9
297 15
Strategies
Use of base 10 blocks to reinforce the idea ofgladue and meaning of multiplication.
Use partitioning with arrays. 20 + 7
50 (1000) (350)
e | (120) (42)

Distributive concept

27 X 56 20 x 50 7X6
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The number to be carried recorded when multiplyaiggones was also used when multiplying
by tens.

Example: # to be carried
2
46 46
X 24 X 24
184
102 x
1204
Strategies
Partial products with no number to be carried.
Array partitioned twice. 40 + 6
20 (800) (120)
+
4 (160) (24)
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Adding the number carried before multiplying thegdigure.

Example
Original Problem 4
68 68
x5 x5
500
Strategies
o Use partial products
60 18
5 Dot Patterns filled in

o Distributive concept
68x5 60x5 8x5

o Estimate First
What would be 60 x 5? What about eight more fives?

o Use of base 10 blocks to reinforce the idea of place value and meaning of multiplication.

Resources N N . o

1. Ashlock, Robert B., Error Patterns in Computatieghih Edition, Merrill Publishing
Company, 1994. ' '

2. Fennell, Francis M., Elementary Mathematics Diaggvaad Correction Kit, Center for
Applied Research in Education, 1981.
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Division Strategies

1. Skip counting is an early way to do division. Ymay use your multiples booklet or do it in your
head.

21+7=
7,14, 21 s0
21+7=3

2. Change into equivalent problem that is easier beeso
240 + 40 =
Divide each number by 10 and the problem becomes
24+4=6s0
240 +40=6

3. Estimate to find a remainder.

37+4=

4x _ »37 % means is about)
4x9=36

37-36=1

SO

37+4=§'
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(Division Strategiescontinued

4. Using cluster problems

275+ 25 =
(100 + 100 +75) + 25 =

100+255 4
100+25% 4
75+25% 3

11So0275+25=11

5. Use multiplication

275+ 25 =
| know 25 x 10 = 250, so
250 +25=10

275+ 25= 10
- 250

25+25% 1
11

SO
275+25=11
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2 Ways to Remember Steps
in Long Division

Dad,Mom, Sister,Brother, and sometimdover.

Divide

Multiply
Subtract

Bring Down
And sometimes
Remainder

Does McDonald’s Sell Cheeseburgers?

'

5 X -
D M S
[ u u
\Y; | b

[ t t

d i r
e p a
I C

y t

S5200@35 TTT L XOMIO

Division with a Remainder

Solve the foliog problems.

LXample:
Step 1 Step 2 Step 3 Step 4
Divide tens  Regroup. Divide ones  Write
and subtract. and subtract. remainder.
1 1 19 19R1
3)58 3)58 3)58 3)58
-3 _-3 _ -3 _ -3
2 28 28 28
_71-2 =27
1
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Divisibility Rules

A number is divisible by:

2
3

5
6
9

10

ifitendsinO, 2,4, 6, 0or8

if the sum of the digits is divisible by 3

ex. 132  1+3+2=6, and 6 is divisibjethree
ifitendsin O or5

if it is divisible by BOTH 2 and 3

if the sum of the digits is divisible by 9

ex. 441 4+4+1=9, and 9 is divisibie9

if it ends in O

Prime Numbers
(From 1-100)

2 (3) —4 (5) 6 (D 8 9 10
ap | 2 | 13 | 14 | 15 6 | A | 18 | (19 | 20
21 22 (23) 24 25 26 27 28 (29 30
(3D 31 33 34 35 36 (37 38 39 49
(4D 42 | (43 44 45 46 (47 48 49 50
51 52 (53 54 55 56 57 58 (59 60
6L 62 63 64 65 66 (67 68 69 79
N 72 (73 74 75 76 b 78 (79 80
8T 82 (83) 84 85 86 (€D) 838 | (89 90
91 92 93 94 95 96 (97) 98 99 100
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Division Common Errors

General Instructional Tip: Whenever possible, go to the concrete stagdrgrd begin with models,
diagrams, or concrete objects.

Error Patterns

Difficulty with recording a zero in the tens plagepceed from hundreds to ones.

32R3 140R22
9)2721 25)372
27 25
21 122
18 100
3 22
Strategy

o

Use lined paper turned %01t may be that letting the student use vertjctified paper (or cross-
sectioned paper) will clear up the problem. Thessian of one digit becomes very obvious
when such forms are used for practice.

Estimate the quotient before beginning the comprtatHave the student determine how man
digits are in the quotient, then record an estichgigotient.

° Use base-ten blocks and a game-like activity. d@xample with 9)2721, show 2721 by placing

base-ten blocks on the table: two thousand blaskgen hundred blocks,...Interpret the proble

as a parceling out, partitioning, or equal shaahthe blocks into nine sets of equal number. £
before any exchanging is done, make sure the stueleords in the algorithm with a zero that 1

14

m
But
o]

10 blocks are being distributed among the nine sets
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Divides each digit as single digits, dividing theadler into the larger and ignores remainders.
142
4)518

Strategies

Select activities that emphasize place valuesardthidend and stress the total quantity of the
dividend.

Use manipulatives to redevelop the problem. Telaetlproblem as a step-by-step record of
activities with manipulatives. For the problembdf, 3 = ? the dividend can be shown as 5 te
and 4 units using base-ten blocks.

Estimate quotient figures. Use open number seatesach as 3 x_?54 with the rule that the
number to be found is the largest multiple of a powaf 10 that will make the number sentence
true.

Focus on skill in multiples of powers of 10 by agle digit. This skill, used in the above
activities, may need to be developed independeftydivision algorithm. Patterns can be
observed from such data as the following display.

2x3=6 2x3=6
2x30=60 20x 3 =60
2 x 300 =600 200 x 3 =600
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Records first quotient figure in ones column areltdns column records the second digit determined.
52

3)75

60

15

15

Strategies

Emphasize place value in estimating quotient figureet the student use open number sentences
such as 3 x 2 %0 and 3 x ? 45 (<means less than or equal to) while thinking thiotig
example. Number sentences should be completedwbareng the following: when dividing 7
tens, the missing number is the largest multiplé®that will make the number sentence true.
For 3 x ? <70, ? = 20. Similarly, when dividing 15 by onttee missing number is the largest
multiple of one that will make the number sentetnae.

Develop skill in multiplying numbers by powers di.1This skill is necessary for a meaningful
use of any of the division problems. A seriesaufaions can be written to facilitate observation
of patterns.

6x4=24
6 x 40 = 240
6 x 400 = 2400

Estimate the quotient before computing. Frequenthptients resulting from the erroneous
problems are quite unreasonable. If intelligetinesting is followed by computing, and the
estimate and the quotient are then compared, tigest may rethink their computational
procedure.
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Rounding
and

Estimation



ROUNDING

O

Example:
Round 76 to the nearest 10. 8t

Add one to

| underlined digit
76 Underlinethe place to be

L rounded to (tens place)

@ Circle the place directly to
the right

Decidewhether to
round up or stay.
(Think: 6 on my chart
tells me to round up)

Underlined digit
stays the same

OFRLNWAMOIO N

76 rounds to 80
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Estimation
Building and referring to appropriate models, wieettoncrete, pictorial, or descriptive. When both
products are less than 1, estimating is difficall ¢herefore area models may be more beneficial.

All the following problems contain the same digtscept the decimal point is in a different spot.
835 x 35

83.5x 35

83.5x35

8.35x.35

Explore the pattern relationship with a calculator.
Do the computing as if all numbers were whole nusib&Vhen finished, place the decimal back in
by estimation.

Use the numbers (2, 3, 4, 5, and 6) to make ts (g@ost, closest to 1, ...) product, then find the
answer.

X —_—

This multiplication has been carried out correetkgept for placing the decimal point: 534.6 x 6.54
=291357. Place the decimal point using estimati®dfou can do this without the answers supplied.)
A. 2.91357

B. 29.1357

C. 291.357

D. 2913.57

Paige bought 4 shirts priced at $23.98 each, imofuthx. Which is the best estimate of the totsitc
of the shirts?

Between $20 and $40

Between $40 and $60

Between $60 and $80

Between $80 and $100

More than $100

moowz

Lauren needs to purchase 5 notebooks at $1.9%ealch pens at $0.89 each. About how much will
she spend?

a) 15

b) 13

c) 11

d) 9
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Estimation

The square has a value of 80 cents. Choose thedienate for the triangle.
A. 20 cents
B. 25 cents
C.30 cents
D. 35 cents

On the board, list a scattered arrangement offéiagliar fractions and at least five decimals that
are close to the fractions but not exact. Studargtgo pair each fraction with the decimal that
best matches it. The difficulty is determined loyclose the various fractions are one to
another.

11/5 2.804
21/3 2.6271
25/8 241
27/8 2.211

Which is the best estimate of the number corresipgnc - ?

0 1 2 3 4

1.1
1.2
1.4
15

00T

Given a list of items and their prices, or a pietof various items, which decimal/item costs less
(more, same,...) than $1.00, $0.50...

Close To A Nice and Friendly Fraction
Make a list of decimals numbers that do not hage fiaction equivalents. Have students
suggest a nearby decimal number that does hawedraction equivalent and list that decimal
and fraction. For example, try it with this list...

22.8015 6.56 0.9003 124.345
Different students may select different “nice” fiiaas. Their explanation and rationale for their
choice may present a great opportunity for shaniitly the class or for discussion.
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ACTIVITY

Important Concepts — Fraction Understanding and Fluency
There are some of the important concepts students must understand. Understanding these

concepts may reduce errors in the future and provide them with some skills for estimation and
mental math.

Write down the important concepts that come to your mind when you think about the fraction 3
4

II1. Students Need...

v Many & Varied Opportunities/Experiences to
Understand and Use Fraction Concepts v Accurate & Efficient Strategies

v Estimation & Mental Thinking & Strategies v Rational Numbers Developed In Context
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CandwaBSharing

How can you share five candy bars among four p&ojgplain your reasoning.

Use one half of a Hershey’s Milk Chocolate candyfbaeach “candy bar” shown on the sheet.
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Common Fraction Groups

1. Halves, Fourths and Eighths (1/2, 1/4, 1/8)

2. Thirds and Sixths (1/3, 1/6)

3. Halves and Tenths (1/2, 1/10)

4. Fifths and Tenths (1/5, 1/10)

These are fractions that group together well.
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About How Much
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Given The Part — Find The Whole

If this rectangle is one- If this rectangle is three- If this rectangle is four-
third, what could the fourths, draw a shape thirds, what rectangle
whole look like? that could be the whole. could be the whole?

If purple is one-third, what strip is the whole?

purple

If dark green is two thirds, what strip is the wéfd|

dark green

If yellow is five-fourths, what strip is one whole?

yellow

If four counters are one-half of a set,
how big is the set?

If twelve counters are three-fourths of
a set, how many counters are in the
full set?

If ten counters are five-halves of a set,
how many counters is one set?

> > >
> >
> > >
> b >
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Given The Whole — Find The Part

If this rectangle is one whole...

[C] Find one-fourth
[] Find two-thirds
[] Find five-thirds

If brown is one whole, find one-fourth.

If dark green is one whole, what strip is two-tisfrd

dark green

If dark green is one whole, what strip is threevhaP

dark green

If eight counters are a whole set,
how many in one-fourth of a set?

If 15 counters are a whole, how many
counters make three-fifths?

o 0 o
|
0 0
[ o 0y
1f 9 counters are a whole, how many .
In five-thirds of a set? ¢ ' . .
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Given The Whole — Find The Fraction

‘What fraction of the big square does ‘What fraction is the large rectangle if the smaller
the small square represent? one is one whole?
If dark green is the whole, what fraction is the yellow strip?
dark green
yellow

If dark green is the whole, what fraction is the blue strip?

dark green

blue

What fraction of the set is shaded?
(Don’t answer in ninths.)

If 10 counters are a whole set,
what fraction of the set is 6 counters?

o0 O 0O
o0 ® OO

These 12 counters are what fraction of
a whole set of 8 counters?
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Equivalent Fractions
If you multiply the numerator and denominator bg #ame number or divide the numerator and
denominator by the same number, you have a fraejoial or equivalent to the original fraction.

F ‘llPluv
1=4  1x4=4  44=1
2 8 2x4 8 A 2
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Equivalent Fractions

1 2 3 4 5 6 7 8 9 10

2 3 4 5 6 7 8 9 10
1 1

4 6 8 10 12 14 16 18 20
2 2

6 9 12 15 18 21 24 27 30
3 3

8 12 16 20 24 28 32 36 40
4 4

10 15 20 25 30 35 40 45 50
5 5

12 18 24 30 36 42 48 54 60
6 6

14 21 28 35 42 49 56 63 70
7 7

16 24 32 40 48 56 64 72 80
8 8

18 27 36 45 54 63 72 81 90
9 9

10 10 20 30 40 50 60 70 80 90 100

You can find equivalent fractions by finding the fraction on the table and moving to the right for
equivalent fractions.

2
For example, for the fraction 2 find on the chart, look to the right for equivalent fractions.
3 3
4 6 8 10
6 9 12 15

You can reduce fractions by finding the fraction on the chart and moving to the left. If the
numbers are not together, use something to block out the table between the numbers and it will
still work.
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Equivalent Fraction Demonstration

I. Equivalent Probe

Select a fraction that is equivalent to 2 and explain (words, drawing, diagrams, numbers,...) in
5
two different ways how you know it is equivalent. (1, 8, 14, 2, 5)
320307 15

II. Next 3 fractions: (Pull out fraction strips.) Making Equivalent Fractions, Reducing Fractions
A. One-Half
1)1,2,3
246
2)32,16,8
64 3216
B. One-Fourth
3)L2,3
4 8 12
4)32,16,8
128 64 32

C. One-Third
5)3,6,9
91827

6.)6,12,24
1836 72

D. Two-Fifths
7)2,4,6
51015

82,832
52080

III. Use the “Number Cards” document in the resource section.
IV. Class Riddles
A. Name a fraction equivalent to...(1/3, 1/2,...)
B. Name two fractions equivalent to...( 12/24, 6/8, 2/10, 3/8,...)

C. Name two fractions containing an (8, 6, 10, 20,...) that are equivalent to (1/2, 1/3, 2/5,
2/4,...)

V. Partner Riddles: Your partner makes up a “riddle” and you have to find the answer. Your
partner has to check to make sure it is correct.
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Greatest Common Factor (GCF)

The greatest common factor is the largest numiarcdn divide two numbers with no remainder.

3 s

9 18
9=3x3 18=3x2
3 x 3 are the common factors so

GCFof9and 18=3x 3
GCFof9and 18 =9

Mixed Numbers and Improper
Fractions

An improper fraction is a fraction where the nuniera
(top number) is larger than the denominator (bottom
number).

To convert an improper fraction into a mixed number
do the following:

s SR

First, divide the numerator by the dentor.
Second, place the remainder over thgirai denominator.

3R1

25 1. 8)25 2. 31/8
8 _-24
1

81



Converting a Mixed Number into an Improper Fraction

- ‘llPluv
3
Step 1 Step 2
Multiply the whole Add the numerator
number and the to the answer.

denominator

3x4=12 12+1=13

82

Step 3
Put the aaswver the

original denator.

13
4



I. Circle the best estimate.

Estimation

A. 13+5 about 1 about 11/2 about 2
15 6
B.23+1 about 1 about 1 1/2 about 2
25 9
C.5+9+7 about 1 about 2 about 3
7 16 15
D.1+1+7 about 1 about 1 1/2 about 2
10 12 9
E.5+6+ 11 about 1 1/2 about 2 1/2 about 3
6 11 2
F.37+23 Under 6 Over 6
8 10
G.61+31 Under 10 Over 10
5 2
H. 53+21 Under 8 Over 8
8 4
. 65+5 Under 7 Over 7
8 8
I1. Give an estimate for each of the following sums.
B.4+7 C.4+9+9 D. 13+1+13+13
7 8 15 11 10 16 8 14 15
Estimate: Estimate: Estimate:
E.3+9 F.7+5+9 G 4+1+17+7
8 16 16 11 10 9 12 18 13
Estimate: Estimate: Estimate:
H.3+9 I. 8+5 J. 1+3+17
5 10 9 6 10 17 20
Estimate: Estimate: Estimate:
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Adding Fractions with unlike denominators

SHpe
2+4=
3 5
Step 1Step 2
Find a common denominator. Change to equivalewtibns.
2 4 _ 2x5=10 4x3=12
3 5 15 3x5=15 5% 35
Step 3Step 4
Add the numerators.  Reduce the answer.
10 12 . 20 _ 22 17/15
15 15 10 15 15)22
_-15
7
Subtracting Fractions
- "‘IPIU‘
71
1.° < -
Step 1 Step 2 Step 3 Step 4
Find a common Change to Subtract the Reduce the
denominator. equivalent numerators. answer.
l fractions. 7 _ 3.3 1
12 12 3 4
least common 7 -4
multiple of 12 12
3and12= _ 1x4 4 3
3x4 12 12
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Subtracting Fractions and Whole Numbers

Put the whole number over 1 and then change i teqaivalent fraction and
subtract. Reduce the answer.

SR
4-3%=
Step 1 Step 2 Step 3 Step 4

Put the whole Change to an Subtract. Reduce.

number over 1. equivalent

fraction.
4-3 4x4=16-3 16-3=13 34
1 4 1x4 4 4 4 4
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Finding the Least Common Multiple
The least common multiple is the lowest number that
a group of numbers can each divide into evenly.

o | SHPIG: B
To find the least common multiple of 3 and 4, fiet multiples of each as follows:

3: 3,6,9,12, 15, 18...
4: 4,8, 12, 16, 20...

Circle the lowest number which both 3 and 4 haveoimmon This is your Least
Common Multiple

3: 3,6, 2,15,18...
4: 4,8(12, 16, 20...

LCM: 12

(Hint: Have students use the Count By’s chartssisd them.

o ¢ SRR, #
To find the least common multiple of 3 and 4, fist multiples of each as follows:

9: 9, 18, 6, 45, 54...
12: 12,2 , 48, 60...

LCM: 36
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Multiplying Fractions

2 R L LY
1x
3
Step 1 Step 2 Step 3
Multiply the Multiply the Reduce.
numerators. denominators.
1x3=3 3x4=12 33 1
12, 3 4
Multiplying Fractions with Whole Numbers
s Gl L
3¥ax2 =
Step 1 Step 2 Step 3 Step 4
Multiply the Multiply the Multiply the Reduce.
whole numbers. numerators. denominators.
3x2=6 1x2=2 4x3=12 6 2/12 or 6 1/6
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Dividing Fractions
To divide fractions, invert the second fraction amdltiply.
g "‘IPI\/'

5 4=20=12/180r11/9
6 3 18

o lot

.3
4
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Mnemonic

Dividing Fractions
KFC: KentuckyFEried Chicken
K —Keep (the first fraction)

F —Elip (the last fraction)
C —Change (the sign from divide to multiply)
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Fraction Cheers

Adding Fractions

Adding fractions is my game
When the bottom numbers are the same.

Subtracting Fractions

Subtracting fractions - I'm all grins!
But bottom numbers must be twins!

Multiplying Fractions

Multiplying fractions is no problem,
You take the topimes the tofand the bottonimes the bottom

win

x1= 2
5 15

Dividing Fractions

Dividing fractions is our cry.
Just inverthe second and multiply.
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Fraction Number Cards

Each student should receive a set of number card® &d the " sign. The students
usethe“ " as the fraction line. They areaimf fractions by placing a numeral or
numerals in the numerator and the denominator. caouplace certain restrictions on which
numerals and how many using numerals they can $t&lents can use any range of
numerals, starting form only one numeral in the atator and one in the denominator
(which makes it simple and allows for indirect caripons) to using two or more numerals
in the numerator and two or more in denominatori¢tvinequires more abstract thinking and
reasoning, but yields more interesting resultsu ¥an also determine if they can use a
numeral only once or if they can use the same nalmeare than once. Students may solve
these problems individually or with a partnerthiéy have a partner, you will need to
determine if they can use both sets of numeralscavtich would allow for duplication of
numbers

Some questions that could be asked are as follows:

Target Fractions: In some cases, you can have students determine who is closer to the target
number and why they think it is closer.

0 Using the digits 0 — 9 and the *

[J Make a fraction that is almost 1.

[J Make a fraction that is almost 1/2.

[J Make a fraction that is almost 0.

0O Make a fraction larger than 1.

O Make a fraction equal to 1/2.

O Make a fraction between 0 and 1/4.

0 Make a fraction between 1/4 and 1/2.

O Make a fraction between 1/2 and 3/4.

O Make a fraction between 3/4 and 1.

[J-Make a fraction that is greater than 1/2 but less than 1. Make a new fraction that is between
1/2 and that fraction.

0 Make two fractions containing a/an (6, 8, 10, 12....) that are (equal to, less than, greater than)
the fraction (1/3, %, 2/5,2/4....).

Fraction Riddles
O I'am a fraction between 1/8 and 1/4. The sum of my digits is 10. What fraction am 1?

” make the largest fraction you can that is less than 1.

[J I'am a fraction between 1/3 and 1/5. My denominator is 1 less than 4 times my numerator.
What fraction am 1?

[J I am the smallest fraction between 2/3 and 3/4 with a numerator that is 7 less than my
denominator. What fraction am 1?

DI am a fraction between 7/8 and 11/12. My denominator is % the product of the denominators
of the other two fractions. What fraction am 1?
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4 5 6 7

8 9 8 9

2 3 4 5

6 7 0




Common Fractional Concept Errors
and Strategies to Address Them

General Instructional Tip: Whenever possible, go to the concrete stage and try to begin with models,
diagrams, or concrete objects.

Fraction Concepts and Equivalent Fractions
Error Type: Understanding parts but not understanding fractions as part of a whole

Example

Write the fraction: 1 Write the fraction: 1
3

Write the fraction: 2 Write the fraction:

2
2

—

Strategy

o Things to remember
0 Use concrete objects and divide them into equal-sized parts.
0 Recognize and use the oral names for the various fractional parts.
O Draw diagrams (rectangles, circles, squares, number lines) of the objects and attach the
oral names to the parts.
O Use concrete objects, drawings, and oral names to assist in actually writing the symbolic
name for fractions.

o Start with the whole. Have the student “build” the fraction for a given unit region by thinking
about the whole unit. Think out loud with the student having them record every step (first
determine how many equal-sized parts in the whole shape, write it down, put the fraction bar over
top of it, determine how many parts (of the whole) are we talking about (shaded).

o Using blank fraction strips (start out with common fractions (halves, fourths, and thirds), have the
student color the parts and then record it. With several strips, have them record all the equal sized
parts of each strip, put the fraction bar in, and then have them color one or more parts and then
write that number above the fraction bar. (See fraction bar kit)

Common Fraction Errors #1
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Common Fractional Concept Errors
and Strategies to Address Them

General Instructional Tip: Whenever possible, go to the concrete stage and try to begin with
models, diagrams, or concrete objects.

Error Type: Understanding of parts but not understanding fractions as being equal parts of a
whole.

Example

jA—
Write the fraction: 1 Write the fraction: 1

4

Write the fraction: 1 Write the fraction: 1
7

Strategy

o Things to remember
0 Use concrete objects and divide them into equal-sized parts.
O Recognize and use the oral names for the various fractional parts.
O Draw diagrams (rectangles, circles, squares, number lines) of the objects and
attach the oral names to the parts.
O Use concrete objects, drawings, and oral names to assist in actually writing the
symbolic name for fractions.

o Start with common fractions of fourths (eventually move on to thirds, fifths, sixths,
eighths, and tenths). Give the student partially shaded regions of different shapes, some
with equal parts and some without (e.g. circles, pentagons, squares, rhombus,
trapezoids,...) Have the student select those that show one-fourth. Have the student
explain why each shaded region does or does not show one fourth.

o Focus on equal areas. In using fractional parts of a unit region as the model for a
fraction, the parts do not have to be the same shape, but they do have to be the same size;
that is they must have the same area. Have the student identify which of several divided
regions are divided into equal-sized parts, and which are not so divided.
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Fraction Computation Common Errors

General Instructional Tip: Whenever possible, go to the concrete stage and try to begin with
models, diagrams, or concrete objects.

Error Pattern: Student adds both numerator and denominatohésam.

Example
4+2=6 1+2=3
5 3 8 4 3 7
I+3=12 3+1=4
8§ 6 14 7 2 9
Strategy

o Estimate answers before computing. This may require some practice locating fractions

on a number line and ordering fractions written on cards. Use fractional benchmarks of
0, 1/2, and 1 with phrases like “almost a half” and “a little less than one” when discussing
problems.

Discuss counting as a strategy. Show how counting is appropriate when denominators
are the same, but is not appropriate when they are different.

Emphasize both horizontal and vertical when adding fractions. When adding unlike

fractions, it is usually best to write the example vertically so the renaming can be
recorded more easily.

Use unit regions and parts of unit regions. Let the student first represent each addend as
fractional parts of a unit region. It will be necessary for them to exchange some of the
fractional parts so they are all the same size (same denominator). The fractional parts can
then be used to determine the total number of units.
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Error Pattern: They see the whole number and fractional patti@fimixed number as two
separate numbers. They find the difference betwlsemhole numbers and between the
fractions.

Example
71 81 83 53
2 3 4 8
=3 -2 61 22
41 3 _8 _3
2 81 22 31
3 4 5
Strategy

o Use fractional parts of a unit region. Interpret the example as “take away” subtraction
and use fractional parts to show only the sum. If the student subtracts the whole numbers
first, demonstrate that this procedure does not work because not enough remains so the
fraction can be subtracted. Conclude that the fraction must be subtracted before the
whole number. Let the student exchange one of the units of an equivalent set of
fractional parts in order to take away the quantity indicated by the subtrahend (bottom
fraction).

o Record the renaming. Record the exchange of fractional parts, like suggested above, as
renaming the sum. The sum is renamed so the fraction can be subtracted easily

cnamin 11 VAL VT Suluallll Lasiay.

o Practice prerequisite skills. Without computing, have the student decide, from a set of
examples, which require renaming and which do not.

o Practice the skill of renaming just mixed numbers.

o When subtracting with fractions with unlike denominators, it is usually best to write the
example vertically so the renaming can be recorded more easily.

o Use fractional parts of a unit region. As you work with students, or a group of students,
let them use the fractional parts to show only the sum, then set apart the amount indicated
by the known addend. Students will soon discover that it is necessary to deal with the
fraction before the whole number. They will often need to exchange in order to set apart
the amount required. This task can help students relate problems more adequately to the
operation of subtraction. It may be helpful to relate the activity with fractional parts to
the vertical algorithm.
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Error Pattern: Inverts the first fraction and multiplies.

Example

2+3=3x3=29 2+1=5x1=5
38 28 16 53 23 6
3+1=4x1=4

4 5 35 15

Strategy

o Compare results. Have the student compare inverting the dividend with inverting the
divisor. Do both procedures produce the same result? Then explain that it is the divisor
“the one the right” that is to be inverted. Have the student suggest a way of remembering
to invert the fraction on the right and not the other fraction when dividing.

o Use parts of a region. Because inverting the dividend and inverting the divisor produce
different answers, the student can use a manipulative aid to determine which result is
correct. Parts of a unit region may be appropriate if the example is interpreted as
measurement division. For 1/2 + 1/4 = ? have the student first place one-half of the unit
on top of a unit region. This shows the dividend or product. Then explain that just as 6 +
2 =? asks, “How many 2s are in 6?” so 1/2 + 1/4 = ? asks “How many one-fourths are in
one-half?” Have the student cover the one-half of a unit with one-fourths of a unit. In
all, exactly two fourths are equal to one-half. The correct result is two, not two-fourths; it
is the result obtained by inverting the divisor on the right.

o Estimate answers with paper strips and a number line. Using a number line and the
measurement model for division, make a strip of paper about as long as the dividend and
another about as long as the divisor. Ask how many strips the length of the divisor strip
can be made from the dividend strip. For 5/8 + 2/5 = ? the answer might be about one

and one half. This can thus be used to determine which fraction should be inverted for
the correct result.
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Fractions, Decimals and Percents

Paste or tape examples of fractions, decimals or percents found in the newspaper in the
appropriate column. Convert the given fraction, decimal or percent to the other two.

Fraction Decimal Percent
1. 12 5 50%
2. 3/4 .75 75%
3. 13 33 33%
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Fractions, Decimals and Percents

Paste or tape examples of fractions, decimals or percents found in the newspaper in the
appropriate column. Convert the given fraction, decimal or percent to the other two.

Fraction Decimal Percent
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Converting Decimals into Fractions

Step 1 Step 2
Move the decimal 2 Place the number
places to the right over 100.
40 40 _40
100
1.25 125 125
100
5 50 _ 50
100

Converting Percents into Fractions

Step 1Step 2
Put the percent over 100.

20 20 1
100 5

105

Step 3
Reduce.

2
5

11/4

I\.)“_\

Reduce.



Converting Fractions into Percents

Step 1 Step 2 Step 3
Divide the denominator Round to the Move theichal 2
into the numerator. nearest hundredth. places to the right
and add the percent sign (%).
1 _ .2
5 5)1.0 .20 20%

Converting Fractions into Decimals

Step 1 Step 2
Divide the denominator Round to the nearest
into the numerator hundredth
1 .3333 33
3 3)1.0000 3)1.00
9
10
9
1
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Percent Bars

Examples
0 10 20
I T I I
]
0 50% 100%
0 5 10
N T O O I
T T
0 50% 100%
0 40 80
I T I I
T
0 50% 100%
0
N T O O I
T
0 50% 100%

Use these bars to estimate how much of a unit% 60100% - compare totals.
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Griel Paper

X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X

Visualize decimals as parts of one hundred and bldents x out .40 which equals 40
100.
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Grie) Paper
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This is a base ten number line that shows how aiteruthe decimal system grows larger or smalldse
the place values to count and name units. Exatapt€ind one millimeter.”- Count from the decimal
point (in the one unit spot) over to the right thp@aces.
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Use number cards to make decimal numbers. Use&¥,Nbkittle, or bean for the decimal point.
Example: Make a decimal between 8 and 9.
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Adding and Subtracting Decimals

When adding and subtracting decimals, you mustthee

decimal points up.

3.5+1.06 +.45=

3.5 Add each column. 11
1.06 3.5
.45 1.06
+.45

Bring the decimal point straight down. 5.01

Multiplying Numbers with Decimals

Step 1 Step 2
Multiply. Count the number of
places (from right to
left) over to the decimal
point on both numbers.
41
x8.9 4
3280 :
3649 @

3 places

115

Step 3
Place the decimal
point in the answer
by starting at the
right and moving the
point the number of
spaces you counted.

41

Xx8.9

369
_ 3280
3.649



Dividing Numbers with Decimals

Step 1

Divide.

14
.06).084
6

24

24

0

Example:

5
5)28
25
3

Step 2
Place the decimal

point in the answer.

_1.4 _9
.06).084 5)28
W W 25
3
_5.6
5)28.0
25
30

116

Step 3
Attach zeros

as needed.



Use a piece of lined paper turned sideways to piulénd divide decimals so that students can line
up their place values.
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Decimal Common Errors

General Instructional TipWhenever possible, go to the concrete stagdrgnd begin with models,
diagrams, or concrete objects.

Error Patterns:

Example
76 88.3 150 99.4
- .31 -26.97 - .75 -27.86
76.31 61.47 150.75 72.46

Strategy

- Use a place-value chart. A place-value chart earelabeled for use with decimals (e.g., tens,
ones, tenths, and hundredths). For a given exaneplie student first show the sum (minuend)
and then work through the regrouping necessarytitract as would be done with whole
numbers. Point out that the regrouping is beingedas if additional zeros were written to the
right of the decimal point. Suggest that by afftxzeros appropriately, the examples can be
computed without the confusion of “ragged” (uneveegimals. If it will simplify things,
encourage the student to affix zeros when addingedisas when subtracting. (Be sure students
“affix” zeros, they do not “add” them.)

Use base 10 blocks. For use with decimals, thenmst be defined differently from the way it
was used with whole numbers, so you may choossddliocks that are not lined. Use them as
the place-value chart is used.

Use money. Use pennies, dimes, dollar bills anebtdlar bills like you would the place-value
chart. Stress that the dollar bill is the unige thmes and pennies are tenths and hundredths of
one dollar.

Have them estimate ‘close decimals’ that are famth them and then have them estimate the
answer. Put it in a context, like money.
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Powers

In 2%, 2 is the whole number; 4 is the exponent. Twesthe problem, you multiply the whole
number (in this case 2) by itself the number ofsinthe exponent says (in this case 4).

2=2x2x2x2
2 is multiplied 4 times 2X2x2x2=16

Scientific Notation

Notes: To change from standard to scientific notat

Left = + Right= -

< exponent £ exponent

ex: 42000 = 4.2 x fo 0.000023 = 2.3x 18
wy

To change from scientific to standard notation.

+ = QU= _ §ﬂ
exponent  right exponent  left
ex: 1.3t0 18 = 1300 2.7 x 10" = 0.00027

W\
+ exponents signify large numbers Million — 10°
o Billion — 10°
- exponents signify small numbers Trillion — 10%2

Scientific notation is a way of using decimal plate name extremely large or small
numbers.
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VALUE EXPONENT SYMBOL PREFIX
1 000 000 000 000 16 T tera
1 000 000 00( 10’ G giga

1 000 000 10° M mega
1 000 10° k kilo

100 107 h hector

1.0 10 da deca
0.1 10* d deci

0.01 107 C centi
0.001 10° m milli

0.000 001] 10° p micro

0.000 000 001 10° n nano
0.000 000 000 001 10™ p pico

Figure 12-4

Names in the metric system

This is a chart that shows exponents when couativgry large or very small number. The
exponent shows the number of places from the 1(lirf. It will also show the prefix
needed to name that number. Example: 7°x=07 000 000
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Problem Solving



Developing Mathematical Thinking
with Effective Questions

To help students build confidence and rely on tbein understanding, ask...

Why is that true?

How did you reach that conclusion?
Does that make sense?

Can you make a model to show that?

To help students learn to reason mathematicalky, as

Is that true for all cases? Explain.

Can you think of a counterexample (or non-example)?
How would you prove that?

What assumptions are you making?

To check student progress, ask...

Can you explain what you have done so far? Wisatislthere to do?
Why did you decide to use this method?

Can you think of another method that might haveked®?

Is there a more efficient strategy?

What do you notice when...?

Why did you decide to organize your results likatth

Do you think this would work with other numbers?

Have you thought of all the possibilities? How gan be sure?

To help students collectively make sense of mathiemask...

What do you think about what said?

Do you agree? Why or why not?

Does anyone have the same answer but a differgntonexplain it?
Do you understand what s saying?

Can you convince the rest of us that your answéesiaense?

To encourage conjecturing, ask...

What would happen if...? What if not?

Do you see a pattern? Can you explain the pattern?
What are some possibilities here?

Can you predict the next one? What about theolas?
What decision do you think he/she should make?

What other questions would you add to this list?
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Developing Mathematical Thinking
with Effective Questions

To promote problem solving, ask...

What do you need to find out?

What information do you have?

What strategies are you going to use?

Will you do it mentally? With pencil and paperihly a number line?
Will a calculator help?

What tools will you need?

What do you think the answer or result will be?

To help when students get stuck, ask...

How would you describe the problem in your own vesrd

What do you know that is not stated in the problem?

What facts do you have?

How did you tackle similar problems?

Could you try it with simpler numbers? Fewer nuns®e Using a number line?

What about putting things in order?

Would it help to create a diagram? Make a tallgdw a picture?

Can you guess and check?

Have you compared your work with anyone else? Wdithother members of your group try?

To make connections among ideas and applicatiehs,.a

How does this relate to...?

What ideas that we have learned before were useddlving this problem?
What uses of mathematics did you find in the newspéast night?

Can you give me an example of...?

To encourage reflection, ask...

How did you get your answer?

Does your answer seem reasonable? Why or why not?

Can you describe your method to us all? Can yglaa@xwhy it works?

What if you had started with... rather than...?

What if you could only use...?

What have you learned or found out today?

Did you use or learn any new words today? Whahdg mean? How do you spell them?
What are the key points or big ideas in this le8son

What other questions would you add to this list?
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Mnemonics for Solving Word Problems

RIDD

Read the passage from the beginning to the end wiigtopping.
Imagine or make a mental picture of what you haad.re
Decide what to do.

Do the work.

PowpbPE

DRAW

Discover the sign.

Read the problem.

Answer — DRAW a conceptual representation (of prollsing lines, tallies, or pictures and
check).

4. Write the answer and check.

wnN P

124



125



126



127



128



General Strategies



Miscellaneous Strategies

Order of Operations
PEMDAS: PleaseExcuseMy DearAunt Sally

Parentheses

Exponents

M ultiplication — left to right whichever one comesst
Division -------

Addition ------- left to right whichever comes first
Subtraction-------

Q0 hAWNE

Counting Change Back
(with no extra cents)

1. Use real or play money set up like a changeeiran a register.

2. Teach three steps:
1. Eyes, fingers, and mind go to smallest coin yeed.
2. Begin to count forward e.g. $3.27 is the chaygu are given a $10 bill; pennies 28, 29, 30,
dimes 40, 50, quarters 75, $4.00, dollar $5, fiwkad $10.
3. Use least number of coins and bills possilgeese dime instead of two nickels.
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Practice and Review Spinner

The Practice and Review Spinner is a fun methodtioients to review and practice knowledge
and skills in a variety of content areas. Theseins a great paraeducator tool because it can be
modified and ready to use in minutes.

Objective:
To practice and review knowledge and skills.
To engage students in learning.
To have fun with students while they are learning.

Materials needed:
Laminated Spinner Board
Washable Marker
Large Paper Clip
Pencil or Pen

1. Make a round circle out of tag board or construcpaper.

2. With a pen, divide the circle into pie shape sexdioYou determine the number of
sections. For older students you can use morsidns.

3. Laminate the Circle.

4. With a sharp object poke a small hole in the ceoft¢he circle.

5. Using the washable marker write the informatiobégoracticed in each pie shape
section. Keep one section open as a bonus area.

To play: Place paper clip in center of spinner, then pfaaecil or pen in the center of the
paperclip resting in the poked hole. Students 8pmpaperclip, where it lands the student reads
and practices that information in the space, withgiaraeducator or a partner.

Bonus area: If the paper clip lands in the bonus area a sphactivity can be planned. The
paraeducator can work with the student to deteritiiaeectivity. Examples: skip turn, read all
the words/do all the problems, the paraeducatpadner gets to read all the words/do the
problems, stand up then sit back down, gets a ‘fiugly etc.

Examples of how to use:

Reading: Write vocabulary words in each section. Studeatlsehe word in the section where
the paper clip stops; student then uses the wasdntence. In addition, the student could
identify a word that rhymes or means the oppoditt@word.

Math: Write math problems or math facts in each af®&aident solves the problem or answers
the question.

Other: The spinner can be used to practice word defimsti key vocabulary words, science
facts, states and capitals, chemistry terms, etc.

Optional: Make the circle content permanent by writingitifermation on the circle before
laminating.

Brainstorm with your co-workers on how they woukkuhe Practice and Review Spinner.
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Strategies for Independence

Cues/PromQtsVerbaI or nonverbal signals that indicate wiatom is necessary
Draw attention to the natural cues/prompts in sag.
Ask a question about necessary action.
Give an option.
Tell the student what action to take.
Physically guide the student through the process.

Modeling To demonstrate behavior or completion of a taskhe learner
Point out someone who is doing the behavior cdgrect
Demonstrate the action that needs to be taken.

Shaping To teach a behavior or task by providing cuesdets, and consequences for steps
demonstrate gradually until the final behaviorasktis learned

Break the task/behavior into smaller steps.

Model steps.

Have student complete initial or final step.

Gradually add steps for the student to complete.

Wait Time The amount of time given to a student to resporal question or complete a task
After questioning/modeling, the paraeducator alladsequate time for the student to respond
before providing further cues or prompts.

Reinforcers Any action or event that increases the likeldhdloat a behavior will occur
Positive Reinforcer Adding something desirable (watch a favorite @iggram).
Negative Reinforcer Taking away an aversive (does not have to watchndesirable TV
program)

Intrinsic Reinforcer Reinforcers that occur naturally

Extrinsic Reinforcer Reinforcers that are contrived (not naturallgweing) and are
intentionally provided to increase the behaviotooensure task
completion.
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Test Taking

Students may need to have tests modified in
format but not content in their classes. The
following are ways to accomplish this need.

1. Show small parts of the test at a time.
This can be done by cutting the test apart
and presenting one part at a time. Staple
or tape these to another sheet of paper to
turn in.

2. Another method is to fold the test part by
part so only a portion is showing at a
time.

3.  Forfillin the blank tests, provide a word
bank. This can be done by using 3x5
cards (usually limit to no more than 5
choices), or write on the test or another
sheet of paper the word bank.

4.  The multiple choice tests, group 5
questions at a time. If there are too many
distracters eliminate some according to
the age and ability of the student.

5. For essay tests, go through a prewriting
activity in which the student talks
through his/her thoughts on the question.
Jot down key points the student is
verbalizing. Provide these key points to
the student to write sentences. You may
need to cue the student to write a good
sentence for each key point.

6. For math tests, provide 3x5 cards with
samples of problems learned in the unit
being tested. These may be developed
during instruction. Lay them before the
student and tell them to look at the
problem and compare to sample
problems to complete.
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10.

11.

12.

Transfer math problems to large graph
paper or turn notebook paper sideways to
have columns for students who have
difficulty keeping columns straight when
completing math problems, especially
multi-step problems.

Story problems should be discussed
when read. Sometimes having the
student, with or without your assistance,
draw a picture of the problem will make
it easier to select what to do.

Read, discuss, then cross out information
not needed in Math Story Problems as
the student identifies them.

Highlight specific directions on the test.
Students often fail when they don't
understand the directions.

If more time is needed on a test, this
should be discussed with the general
education teacher and the special
education teacher to make arrangements.

Some students need simply to have tests
read to them. This may require that you
restate the question in language the
student understands.

Notes:



Assignments

Some students may need to have their assignmediBaddo enhance their learning. This is usually

decided by the IEP team and you may be asked ist.ass

1.

Some students will need to have
assignments read to them. Allow “think”
time as students may need more time to
think things through.

Highlighted textbooks are sometimes
used with key information highlighted.
The teacher may request that you do this
while teaching is occurring. This
becomes the student’s textbook.

Write lengthy questions out for the
student leaving room for their answers.

Write most of the answer in a complete
sentence leaving blanks for key words or
information student is to know.

Limit the number of pages a student
needs to skim to answer chapter
questions.

Prewrite math problems so students need
only to write the answer. Use graph
paper if needed, or turn lined paper
sideways to form columns.

If students are to do only a part of a
worksheet because of a slow work pace,
blackout parts not needed.

Use a blank sheet of paper/card to show
one question or problem at a time.

Read question or questions to the student
and discuss what it is asking before
reading a part of a chapter. Then reread
each question and ask if it can be
answered.
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10.

11.

If assignments are not completed and
need to be done at home, ask the student
what they will need to do at home.
Develop a plan and write it down for the
student. Highlight key words in

directions. Always take time to do this
before the class is over and make sure the
student has all the aids/materials he/she
needs to complete the task.

Have student tape record answers to
guestions. This accommodation will be
discussed at the student’s IEP meeting.

12. Directions for assignments should be

given step by step. Ask the student to
repeat what he/she needs to do.

Notes:



On Task Behavior

Students sometimes have difficulty paying attentiaassrooms. This may be caused by many
things. Students may need assistance to learndg@if-monitor this behavior.

1. Use a nonverbal signal to cue a student Notes:
when off task. This can be as simple as a
light tap on the desk.

2. Self-monitoring charts can be used in
which a student is given a small sticker
or cued to mark his chart when on task.
This is to be done at intervals and will be
decided at an IEP meeting. Some type of
reinforcement will follow a determined
number of marks on a chart.

3. Use atimer set to predetermined time.
When bell rings, a certain amount of
work should be done. Signal kids at
appropriate intervals as to how much
time is left. This will vary as to the age
of the child.

4. Use start and stop signs or read and green
paper to signal a student to start and stop
a task.
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Modifications



DIFFERENTIATED INSTRUCTION IN MATH

In order for successful differentiation to happeithie elementary math classroom, you need to kreaw students well in order
to tailor any lesson to their strengths, weakness®s learning styles. The following are some sstjgns and materials/tools
that can be easily utilized in the classroom:

One Strip at a Time
Cut math papers into strips. Correct each strifheg are completed. This will limit the numberpafssible mistakes a
student can make per paper. Try cutting stripioadly as a way to vary the level of difficulty.

Teach with Edibles
This technique rewards students by allowing thefie&d the answers.” A 12-segment Hershey chocdlates a tasty
tool for teaching fractions.

I've Got Time

This simple idea helps students tell time to tlesest five-minute interval on an analog clock. té/aé multiple of 5
(from 5 to 55) on 3" x 5” index cards. Attach tterds to the wall next to the clock.

Write a student’s first name on the hour hand &edast name on the minute hand to help them remethbk order in
which to tell time.

Triangular Number Bonds
Triangular flash cards reinforce number-family tielaships for both addition/subtraction and multiation/division
facts.

This Ruler Measures Up
The Master Ruler is perfect for students who ldsest by measuring one step at a time. It combstim customary and
metric versions.

What's My Name?
Give each student a name tag with a math factléss ¢s studying. Do not include the answer toféfoe on the name tag.
Students can get new names as often as deemeg&pfEO

Box One, Circle the Other

On a page of mixed math problems, circle the aoldiéxamples and box the subtraction examples. Hevstudents do
all the addition examples first and correct theiext, have the students complete the subtractiamples and correct
them.

Keep Your Numbers in Line
Prevent careless computation errors made by stsidétit “drifting” handwriting by turning lined papsideways to
facilitate proper number placement. Use graph pepdong division.

Cross Out Every Other Math Example
With a light-colored marker, cross out every otimaith example on a page. The examples that arsedt@sit can
become either the student’'s homework assignmethteonext day’s math lesson.
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Difficult Four
Pick out the four most difficult math problems twe fpage. If the student can complete the fourlprad correctly, then
they do not have to do the rest of the assignment.

Focusing on the Facts
Students can slide multiplication and division $icito focus on multiplication charts by using eadtrips.

Equivalent Fractions Before Your Eyes

A multiplication chart is a great tool for studetdsuse for finding equivalent fractions. Place @olored acetate strip on
a row of numbers and place another colored acstapeon another row of numbers. As you look attito rows covered
by the colored strips, you should see equivalettions.

One, Two, Three....Go!
This process helps teachers ensure a studentrectigrdoing a math process before doing severatgskes on his/her
own.

Touch Money
Confusion between quarter and nickel = no bumptheredge of the nickel vs. yes on quarters.

Source:  Forsten, C., Grant, J., and Hollas, B. (2002)ffelbéntiated Instruction: Different Strategies fifferent Learners
Peterborough, New Hampshire: Crystal Springs Book
www.crystalsprings.com

google website:
Google is an excellent source of pictures you magtvo find for worksheets or flashcards. Go towgoogle.com and click
on “images” at the top and type in what kind oftpie you want.
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Math

Ways of modifying math instruction in the reguléassroom are presented below. Prompts to aid istside
in computation and reasoning and suggestions fanstraaming practice activities are included:

Add visual prompts to help students solve compomapiroblems.

For students who have trouble spacing math problerdswriting numbers, use paper that has been
marked off in squares or add guidelines so students within boundaries.

Include only a few problems per page if studeniseap confused by several problems or if they
have difficulty finishing their work.

Help students with story problems by pointing oey kvords. When problems ask “How many
were there altogether?” addition is indicated; witenquestion is “How many were left?”
subtraction is probably required.

Use auto-instructional materials for drill in numibgcts; flashcards, programmed worksheets,
language master drill, self-correcting puzzles,utes tests, etc.

Manipulative objects help some students learn basicber concepts and relationships; for
example, beans, blocks, or poker chips can betasi@ch counting, the relationship of
multiplication to addition, and so forth.

Provide verbal prompts.

Relate necessary math skills to everyday needs.

Allow the use of a calculator.

Allow student to use a multiplication table.

Use real situations for word problems. For examgble student’s own performance data or the
number of points earned for appropriate behaviovipge material for practice problems.

Set up a class store, bank, or stock exchangeanskeddifferent types of activities for practice in
math reasoning.

Many types of technology can be used for instructibbasic skills. One example, the overhead

projector can be used by the regular teacher taigandividualized instruction and guided
practice to several students at one time.
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Accommodation Strategies

Auditory Style

If the student is primarily an auditory learnerjustl the mode of presentation by:
- Giving verbal as well as written directions forigssnents.

Taping important reading material for the studerltdten to as he/she reads a passage. Tape only

essential information. A teacher or another stud@ght do the taping.

Putting assignment directions on tape so thatttideat can replay them when necessary.
Giving oral rather than written tests. The teaareainother student can do this.

Using commercial audio tapes with the class.

Allowing the student to read important informat@loud to himself/herself or to another student.
Classroom and/or individual amplification systemsdjtory trainer).
Language Master (might be outdated).

Computer Program (synthesized speech).

Background music (60 beats per minute) — Gary Lamb.

Introduce sound patterns (beats on drum, clap hatcl and transfer.

Visual Style

If the student is primarily a visual learner, adjire mode of presentation by:
- Using flash cards printed in bold, bright colors.
Having the student try to visualize words or infatman in his/her head.
Providing visual clues on the chalkboard for alibag directions.
Having the student write down notes and memaosrtséif/herself concerning important words,
concepts, and ideas.
Giving written directions for assignments.
Allowing the class to read information required &ssignments rather than relying on oral
presentations.
Having the student drill and study by the covert@method.
Having a visual learner read to an auditory learner
Allowing written reports or projects in lieu of dfaresentations.
Computer.
Manipulatives (money, unifix cubes, tens/ones béyck
Overhead (use of manipulatives, calculator, moe&y)
Everyday Math Series.
Saxon Math.
Multiplication tables/charts.
Graph paper to line up math problems.
Color coded clocks/rulers that mark the differeniérvals.
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Kinesthetic Style

If the student primarily learns by moving or touwdni adjust the mode of presentation by:
- Using the classroom demonstrations when possible.
Allowing the student to build models (perhaps iastef writing reports).
Using role-play or simulations (especially in sbsi@ence courses).
Teaching the student to take notes.
Allowing the student to draw, doodle, etc., whidhe is listening.
Allowing the student to move about (within reasdajing class or while working.
Using timelines for historical dates.
Using manipulative objects perhaps even peoplei¢gspd part to whole concept, especially in
math, and especially when teaching abstract coasjuth as fractional parts, measurement, and
geometry.
Allowing alternatives to written reports such aawlings, filmstrips.
Allow to chew gum/hard candy while working.
Establish boundaries within reason/look at spatedsn kids and perhaps let this child be in the
back of the room to allow for more involvement desk distraction to others.
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Magic Math
and

More



MAGIC MATH #1

1. Write the number 1089 on a piece of paper, foldng hand it to an audience member. Tell them not
to look at it.

2. Ask for any three digits and write them down witle argest of the digits first. Make sure theyrawe
repeated or consecutive.

3. Reverse the digits and subtract them from the $eest

4. Reverse the digits in the answer and add the armuweethe new number together.

5. Your answer should be the number 1089 on the miepaper being held.

Example
975
=579
396
+693
1089

It will not always work, but if you delay a bit amdrange the largest number first, it is 99 pereecurate.

MAGIC MATH #2
“Down to Nine”

Ask for any 5-digit number with no repeated digitst.

Rearrange it in any way and subtract it from ti&t fnumber.

Add the digits in the answer across.

Add the digits in that answ&rcontinue until your answer is nine.

PwnbPE

Example
72503
-57230
15273
1+5+2+7+3=18
1+8=9
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MAGIC MATH #3
“11 Bys”

Multiply 25x11 faster than a calculator. Add tietnumbers and insert that digit between the oaigin
digits. 2+5=7, so the answer is 275.

Try 28x1842+8=10, so insert the 0 and carry the one to timeltads digi¥z answer is 308.

Try 254x1 B4 keep the outside numbers as brackets and add & Iright. 2+5=7, 5+4=9, so
answer is 2794.

Examples
17x11=1+7 inserted=187
48x11=4+8 (12) inserted and carry the 1=528
270x11=bracket with 2, add 2+7=9, insert, add 7+irgert, bracket with 0=2970

MAGIC MATH #4

Ask for a three digit number with no repeated digiPut a 2 in front of the number and subtracof
the ones place (try not to get a zero or one irotles spot).

Write down this number on a slip of paper and gfive someone to hold without looking at it.

Ask for another three digit number. Place it uritterfirst.

Write down the third number in the column by suttireg the 2¢ number from 999.

Ask for another three digit number and place indbleimn.

Write the final three digit number by again subtirag the previous number from 999.

Add them all up and it will be the magic numbertbe slip of paper!

Example

645
2643=write slip of paper and fold

645
473
526 (999=473)
128
871 (999-128)

2643
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Acute An angle measuring less thar’ 90

v

{k

Add: To combine numbers.

Angle: The shape created when two lines intersect.

Angle

Approximation Guessing the size or amount of a number or gaodtipings.

Area The surface covered by a shape.

Associative Law of Addition A law that says the numbers in an addition pobivill always add up to
the same amount no matter how they are groupetl.bjar c =a + (b + ¢)

Average or arithmetic meam number expressing the norm of a group of numbe

Axes The horizontal and vertical lines on which theasurements of a graph are marked. The horizontal
line is called the x-axis and the vertical is cdltke y-axis.

A
y-axis

X-axis
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Borrow. To take ten ones from the number to the leftaohdl them to the number on the right so that
subtraction is possible.

2

olo

Bow Tie A method of adding or subtracting fractions.

Cancellation The process of finding common factors in the atators and denominators of two fractions
being multiplied, and dividing the numerator anda@®inator of the different fractions by this factor
make multiplication easier.

4x9=6 4- X
3 2 1 -3

1 1

1L o

6
1

Carrying The process of bringing over a digits valuehte mext column in an addition problem.
1

15
+9
24
Cent A root of many words in English. It means 100.

Circle: A closed two-dimensional shape, perfectly round.

Circle graph A graph showing a whole divided into parts vatkircle cut into percentages.
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Combinations Possible ways to combine various objects oripoges, without regard to the order in
which they are to be combined.

Common DenominatorA denominator that is a multiple of all fractidenominators in a particular
addition or subtraction problem.

Commutative Law of Addition A law that says when you add numbers, the réstifie same no matter
what order those numbers are in.

Commutative Law of Multiplication A law that says the result of multiplication Wik the same no
matter what order the numbers are in.

Cone A closed, three-dimensional shape startingaitcde and narrowing to a point.
Congruent The math word for shapes that are exactly equal.

Cross-Multiplying Multiplying diagonally across an equal sign nder to find a missing value.

Cube A closed, six-sided, three-dimensional shapé wix equal sides and twelve equal edges, and every
angle a right angle (a square box).

Cubic Units Units in the shape of cubes used to measuredliiene of three-dimensional figures.

Decimal A fraction written as a number to the right loé tdecimal point, with a denominator that is a
power of 10.

Decimal Point The point to the direct right of the units digita number. 9.1234
decimal point

Denominator The bottom of a fraction.

/'I\)“—‘

denominator
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Diagonal A line that passes from one vertex of a shapbhdamne opposite, directly through the center of

the shape.
M .

Diameter A line drawn through the center of a circle frome side to the other.
w

Diamond A closed, four-sided, two-dimensional shape with sets of equal angles: an obtuse pair of
angles opposite one another, and an acute paisdpmme another.

<o

Digit: A number between 0 and 9.

d = diameter

Digit Places The spaces in a number occupied by digits. Whpaces the digits are in give the number
its value.

Distributive Law A law that says multiplying two numbers is tla@r®e as multiplying one of the numbers
by two numbers that add up to the other number aaldihg these products. Also know as: a (b +ab=
+ ac.

Divisible: When a number can be divided into equal partarimther number, with no remainder, that
number is divisible.

Division: A way of separating a number into equal groups.

Equation A complete mathematical expression containing@uml sign. The equal sign means that the
expressions on either side of the sign are equivaleat is, they ultimately represent the samelyem

Equilateral Triangle A triangle with three equal sides and three egogles.
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Even A number that can be divided by 2 with no rerdam

Exponent A small number telling you to multiply the basember times itself a certain number of times.

2+ Exponent

Factors Numbers that multiply to produce a certain piidar instance, 2 and 3 are factors of 6.
Fraction A number expressed as part over whole, witlaetion bar.

Height The length of a line drawn from the top of ahéo form a right angle with the base.

Fﬁ Height

Hexagon A closed, two-dimensional, six sided shape.

Hundreds Digit The digit third from the right in a whole numband three to the left of the decimal point
in a decimal.

Hundredths PlaceThe digits place two to the right of the decirpaint.

9.?234
Huhdredths place Intersectiol
Intersection The meeting of lines.

Improper Fraction A fraction in which the tOp part is larger thidwe bottom part.

28
13
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Length The longer dimension of the side of a quadrnikdte

Width

Length

Line: A straight line that goes on forever connectih¢gast two points.

&
<

»
»

Line Graph A graph made of a horizontal and vertical agigressing the relationship between two
different scales.

Line Graph

Height

Weight

Line Segment A portion of a line with 2 end points.

Median The middle number of a group of numbers.

Mixed Number A number that combines a fraction and a wholalper, like 2 2/3.
Mode The most frequently occurring number in a grofipumbers.

Multiple: The product of a number multiplied by any wholember. For instance, multiples of 6 are 6,
12,18, ...
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Multiply: A quick way of adding a number to itself a certaumber of times. Can be written as 2 x 3, (2)
(3),2 3,0r2(3)

Negative Number A number less than 0.

Numerator The top part of a fraction.

_14— Numerato
2

Obtuse An angle measuring more thar’90

\50

Octagon A closed, two-dimensional, eight-sided shape.

Odd A number that cannot be evenly divided by 2.

Order of OperationsThe specific order-parentheses, exponents, phigltion, division, addition,
subtraction-in which to do arithmetic problems.

Parallel Lines that run together but remain an equahdist apart, never intersecting.

d »
< »

d »
»

Parallelogram A quadrilateral with two pairs of parallel sides

[/

Parenthesesor ( ): Punctuation marks surrounding parta afiath problem that usually indicate the part
of the problem you address first.

PEMDAS. An acronym for the specific order in which to aithmetic problems: parentheses, exponents,
multiplication, division, addition, subtraction.|s® known as: Rase Kcuse My Dear Aunt Sally.

Pentagon A closed, two-dimensional, five-sided shape.

O

Percent or %: A way of expressing the amount per 100.

Perimeter The length of the outside border of a closegsha
13

13
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Perpendicular Two lines that meet to form right angles.

A

v
Pi orp: The ratio of the circumference of any circletgodiameter.

Pictograph A graph showing information with little pictures
Point A mark taking up no space.

Positive Number A number greater than 0.

Power The result of raising a number to an exponent.

Prime Number A number that has no factors other than itsaetf &. 2, 3, 5, 11, 13, 17, 19 are examples of
prime numbers. The number 1 is not prime.

Probability The likelihood that something will happen, ofetpressed as a fraction.
Product The result of multiplication.
Proportion The expression of the increase or decreaseaifa

Protractor An instrument used to measure the number ofadsgin an angle.
eTox

135 l
\ 45°
8 —

Pythagorean TheorenA law that says in a right triangle, the sunthad squares of the two legs is equal to
the square of the hypotenuse. Also known’asld = ¢, where c is the hypothenuse.

Quadrilateral A closed, two-dimensional, four-sided shape. C

N b

Quotient The result of a division problem.

Radius A length drawn from the center of a circle te #dge.

r = radius
r
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Ratia An expression showing the relative parts of alh A ratio of 2 to 3 can be shown as 2:3, av 2 t
3, or 2/3.

Ray. A line beginning at a fixed point that then go@nfinity.

Reciprocal The inverse of a number. The reciprocal of b/t

Rectangle A closed, four-sided, two-dimensional shape Matlr right angles.

Reducing The method of putting a fraction in its simplésim.
Remainder What is left over when a number does not diadenly.

Rhombus A parallelogram with four equal sides.

£

Right Angle An angle of exactly ninety degrees.

| »
»

Right Triangle A triangle containing a right angle.

Round To increase or cut off the end of a number @ gt an approximate value.

Side The edge of a closed two-dimensional shape.

Side —p
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Similar. Two shapes of different sizes whose anglesrersame and whose sides have the exact same
ratio.

Sphere A perfectly round, closed, three-dimensionabglo
Square Units Units in the shape of squares used to measeararda of two-dimensional figures.
Squares Closed, four-sided, two-dimensional shapes ¥atlr right angles and equal sides.
Subtract To take a number away from another.

um The result of addition.

Tens Digit The digit second from the right on a whole numhbed two to the left of the decimal point in
a decimal. 67.0

ens digit
Tenths Place The digits place directly to the right of thecaeal point.
9.1234

Tenths place

Thousandths PlaceThe digits place three to the right of the dedipoint.
9.1234
Thousandths place

Three Dimensional Taking up space or volume; not flat.

Times Another way of saying “multiplied by.”
To Square To multiply a number by itself.

Trapezoid A quadrilateral with two parallel sides, and tman-parallel sides.

Triangles Closed, three-sided, two-dimensional shapes.
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Two-Dimensional Flat

Vertex The point or corner of an angle.
verte

Vertices The plural of vertex; points or corners of afghar group of angles.
« verticies

Volume The amount of space taken up by a three-dimeakghape.

Width: The shorter dimension of the side of a quadikdt

Width

Length

X-axis: The horizontﬂl axis of a graph.

v

X-axis

Y-axis: The vertical fﬁxis of a graph.

y-axis

v
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Touch Math

The 1 is touched at the
top while counting “One.’

The 2 is touched at th
beginning and end
while counting “One,
Two.”

e

The 3 is touched at the
beginning, middle and end
while counting “One, Two,
Three.”

The 4 is touched and
counted from top to
bottom on the down
strokes while counting
“One, Two, Three, Four.”

The 5 is touched and
counted in the order
shown: “One, Two,

Three, Four, Five” the

belly button to help

students remember it|

14

The 6 begins the use of dg
with circles. The encircled
dots are touched and
counted twice. So the 6 ig
touched and counted from
top to bottom: “One-Two,
Three-Four, Five-Six.

The 7 is touched and
counted from top to
bottom: “One-Two,
Three-Four, Five-Six”
following by the single
dot at top left “Seven.”
You might call “seven”
the “nose” to help

remember it.

The 8 is touched and
counted from left to
right, counting the
“head” first and the
“body” second:
“One-Two, Three-
Four, Five-Six,
Seven-Eight.”

The 9 is touched and
counted from top to
bottom: “One-Two, Three
Four, Five-Six, Seven-
Eight” followed by the
single dot at the left (the
“nose”) “Nine.”

ts
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10’s

Odd

45

91

a7

93

10

49

95

10

12

14

16

18

20

51

97

12

15

18

21

24

27

30

53

99

12

16

20

24

28

32

36

40

9

55

10

15

20

25

30

35

40

45

50

11

57

12

18

24

30

36

42

48

54

60

13

59

14

21

28

35

42

49

56

63

70

15

61

16

24

32

40

48

56

64

72

80

17

63

Count By’s

18

27

36

45

54

63

72

81

90

19

65

20

30

40

50

60

70

80

90

100

21

67

101 103 105 107 109 111 113

159

22

33

44

55

66

77

88

99

110

23

69

115

24

36

48

60

72

84

96

108

120

25

71

117

26

39

52

65

78

91

104

117

130

27

73

119

28

42

56

70

84

98

112

126

140

29

75

121

30

45

60

75

90

105

120

135

150

31

77

123

32

48

64

80

96

112

128

144

160

33

79

125

34

51

68

85

102

119

136

153

170

35

81

127

36

54

72

90

108

126

144

162

180

37

83

129

38

57

76

95

114

133

152

171

190

39

85

131

40

60

80

100

120

140

160

180

200

41

87

133

42

62

84

105

126

147

168

189

210

43

89
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Does McDonalds Sell Cheeseburgers?

|

O - —C D T OS=SC

C O O X o

50 += — ®© O 4+

- >.—-T O
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Nines on My Fingers

Write the numbers from 1-10 on sticky colored @scl Have students stick the circles to the batksenr

fingers in order from left to right. The left pirekis 1, the left ring finger is 2, etc., all thawto the right
pinkie, which is 10.

To compute 9x4, the student holds up both handsygacing out. 1) Bend the left index finger (dhe
fingers to the left of the bent finger represemt 19’'s. Three 10’s = 30. 2) The six fingers te tight of the
bent finger (including thumbs) represent the Bsx 1's = 6. 3) Add the 10’s and 1's together+8836, so
9x4=36. Try 9x7. Bend the right index finger (Mhere are six 10’s to the left of the bent fingad three 1's
to the right of the bent finger, so 9x7=63.
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