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Assessment Guide

Purpose

Prerequisites

Materials

Instructions

Assessment
Guide

The purpose of this guide is to assess the fundamental knowledge necessary for
success in this booklet. Pre-Assessment: Part 1 is review material from Patterns
in Arithmetic: Book 2. Since this is the first booklet of multiplication, Part 1 will
assess a student coming from any other math program. Pre-Assessment: Part2 is a
preview of the new material presented in this booklet and is used to set the baseline
for what the student already knows at the beginning of instruction.

The Post-Assessment is administered to determine if the student learned the material
that was presented in this booklet. A comparison of the score on Pre-Assessment:
Part 2 to the score on the Post-Assessment will give both you and your student a
sense of growth. The Post-Assessment is the same as Pre-Assessment: Part 2.

Basic addition with regrouping

Multiplication - Booklet 1: Pre-Assessment, pages i and ii, Post-Assessment, page 54
Scoring Guides

Cuisenaire Rods

Centimeter ruler

Instruct the student to attempt all the problems. If he does not know how to do a
problem, he should put a question mark by it. This will let you know he looked at
the item and decided he could not do it.

It is acceptable to read the items to a student. We are assessing math, not reading.
Do not explain any items to him. If he does not know what the question means, tell
him to put a question mark on that item.

Do the assessment in two parts. Give Pre-Assessment: Part 1 and check it for
readiness for this booklet. If he is not ready for this booklet, there is no point in
giving Pre-Assessment: Part 2. If he passes all the readiness items, then give Pre-
Assessment: Part 2.

After scoring Pre-Assessment: Part 2, use the Booklet Selection Guide to determine
the correct booklet for your student based on the results of the assessment.

This Assessment Guide explains what concept each item on the test is assessing.
The item numbers match the item numbers on the student test page. The title of the
lesson and Booklet number tell you where the concept is taught. In the Assessment
Guide, under each lesson title are several assessment criteria. Each criterion is la-
beled with capital letters ‘A, ‘B, etc. These criteria tell you what to look for in the
student work. On the student test, sometimes multiple problems are used to test a
concept. These multiple problems are labeled with small letters ‘a,” ‘b,’ etc.

Score sheets that match the Assessment Guide for Pre-Assessment: Part 1, Pre-
Assessment: Part 2, and the Post-Assessment follow.

Patterns in Arithmetic: Multiplication - Booklet 1 Assessment Guide
Parent/Teacher Guide 1



Pre-Assessment: Part 1, page i, is in the Student Workbook. You can also write it on a piece of paper
or on the board because it is so short.* This Parent/Teacher Guide has Pre-Assessment: Part 2 and the
Post Assessment on pages 6 and 7. ‘

1.Solve: a. 4+5+6= b.4+4+4+4+4= c. 13
13
13
+ 13
Assessment Criteria for Pre-Assessment: Part 1
Can the student:
1. Addition Number Sentences (Patterns in Arithmetic: Books I and 2)
A. give the correct answer for both addition number sentences in problems a and b?
B. give the correct answer to the addition problem c, which requires regrouping?

Assessment Criteria for Pre-Assessment: Part 2
Can the student:
1. Multiplication Concept (Multiplication: Booklet 1)

A. identify a multiplication problem from a picture? Must get both a and b correct for a Yes.
In the picture there are five groups of four blocks. This represents 4 x 5 = 20. A student new to this
program may label the problem as 5 x 4 =20. This is acceptable. The number sentence will be defined
in the first lesson of the booklet.

2. Multiplication Concept (Multiplication: Booklet 1)

A. draw a picture of a multiplication problem?
The picture should show four groups of three, or for a new student three groups of four is acceptable.
If he draws three blocks and then four blocks, he can not demonstrate that he knows that multiplication
is repeated addition of the same number.

B. show that multiplication is repeated addition of the same number? 3 x4=3+3 +3+3 or
4 +4+4?7 CountitaNo if he writes 3,6,9, 12, etc.

3. Building Tables and Associative Property (Multiplication: Booklet 1)

A. correctly solve two of three multiplication fact problems (a, b, and ¢) using any method?

B. demonstrate that he has memorized the multiplication tables as he does problems a, b, and ¢?
Observe him while he does problems a, b, and c. For a Yes, he should write the answers quickly with-
out using a manipulative—counting on his fingers, skip counting, or using addition on the side. If he
gets a Yes on 3A and a No on 3B, make a note of what strategy he is using to get the answers.

C. multiply three numbers together correctly in one of the two problems (d or €)?

D. demonstrate that he knows that multiplying by a O (e) will cause the answer to be zero re-
gardless of what the other numbers are?

4. Multiplication by Addition (Multiplication: Booklet 1)

A. correctly solve two of the three larger problems?

B. use repeated addition? Give a Yes if the repeated strategy is used even if the answer is
incorrect.

C. use the standard multiplication procedure? Give a Yes if the standard strategy is used even

*A Pre-Assessment: Part 1 worksheet with a score sheet is included on page 28 of this booklet.

Assessment Guide Patterns in Arithmetic: Multiplication - Booklet 1
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if the answer is incorrect. The standard procedure for this kind of problem is taught in Multiplication:
Booklet 2.

5. Building Word Problems (Multiplication: Booklet 1)
A. formulate a multiplication word problem for a given multiplication fact?

6. Beginning Factoring (Multiplication: Booklet 1)

A. show correctly the factors of fifteen?

B. show correctly one of the factor pairs for twenty-four? Give a bonus point if he showed
more than one factor pair for twenty-four.

Booklet Selection Guide based on the results of the assessment:

Pre-Assessment: Part 1

Item 1A must be a Yes for the student to begin this booklet. He must be able to interpret a number
sentence and get the correct answer. If this item is a No, begin with Patterns in Arithmetic: Book I.
If Item 1A is a Yes and Item 1B is a No, begin with Patterns in Arithmetic: Book 2.

If Items 1A and 1B are Yes, then have him complete Pre-Assessment: Part 2.

Pre-Assessment: Part 2

If the page is full of question marks, this is the correct booklet to start him in.

If Item 3B or 4A are a Yes but Items 1, 2, and 4B are No, then the student has had exposure to multi-
plication and has memorized the facts but can not demonstrate understanding. Again, this booklet is
appropriate.

If he correctly answered Items 1A,2A,3A, and 4A and B but missed Items 4C, 4D, 5, or 6, you should
teach only the needed lessons and move on to Multiplication: Booklet 2. If he is new to this program,
give ample free exploration of Cuisenaire Rods before beginning the lesson on Trains.

If he used the standard procedure to answer problems a, b, and ¢ in Item 4 and gave the correct answers
and has a Yes on Items 1 - 3, move on to Multiplication: Booklet 2. Consider doing the Building
Tables section of Multiplication: Booklet 1 as an investigation of patterns.

Patterns in Arithmetic: Multiplication - Booklet 1 Assessment Guide
Parent/Teacher Guide ' 3



Pre-Assessment: Part 1 and 2 Score Sheet Name __ Date

Part1l
Can the student:
1. Addition Number Sentences (Patterns in Arithmetic: Books 1 and 2)

Yes No A. give the correct answer for both addition number sentences in problems a
and b? "
Yes No B. give the correct answer to the addition problem ¢, which requires regroup-
ing?
Part 2

Can the student:
1. Multiplication Concept (Multiplication: Booklet 1)
Yes No A. identify at least one multiplication problem from a picture and give the
correct number sentence?

2. Multiplication Concept (Multiplication: Booklet 1)
Yes No A. draw correctly a picture of a multiplication problem?
Yes No B. show that multiplication is repeated addition of the same number?

3. Building Tables and Associative Property (Multiplication: Booklet 1)

Yes No A. correctly solve two of three multiplication fact problems (a, b, and ¢)
using any method?

Yes No B. demonstrate that he has memorized the multiplication tables as he does
problems a, b, and c¢? See note in criterion 3B on page 2.

Yes No C. multiply three numbers together correctly in one of the two problems
(d or e)?

Yes No D. demonstrate that he knows that multiplying by a zero (e) will cause the

answer to be zero regardless of what the other numbers are?

4. Multiplication as Addition (Multiplication: Booklet 1)

Yes No A. solve correctly two of the three larger problems?

Yes No B. use repeated addition? Give a Yes if the repeated addition strategy is
used even if the answer is incorrect.

Yes No C. use the standard multiplication procedure? Give a Yes if the standard

strategy is used even if the answer is incorrect. This procedure is not
taught in this booklet. We are testing for previous memorization of the
procedure.

5. Building Word Problems (Multiplication: Booklet 1)
Yes No A. formulate a multiplication word problem for a given multiplication fact?

6. Beginning Factoring (Multiplication: Booklet 1)
Yes No A. show correctly the factors of fifteen?
Yes No B. show correctly one of the factor pairs for twenty-four?
Bonus point: Give an extra point if he writes more than one correct factor pair for twenty-four.

12 points possible  Score Placement:

Assessment Guide Patterns in Arithmetic: Multiplication - Booklet 1
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Post-Assessment Score Sheet Name Date
Can the student:
1. Multiplication Concept (Multiplication: Booklet 1)
Yes No A. identify at least one multiplication problem from a picture and give the
correct number sentence?

2. Multiplication Concept (Multiplication: Booklet 1)
Yes No A. draw correctly a picture of a multiplication problem?

Yes No B. show that multiplication is repeated addition of the same number?

3. Building Tables and Associative Property (Multiplication: Booklet 1)

Yes No A. correctly solve two of three multiplication fact problems (a,b,and c)
using any method?

Yes No B. demonstrate that he has memorized the multiplication tables as he does
problems a, b,and ¢? See note in criterion 3B on page 2.

Yes No C. multiply three numbers together correctly in one of the two problems
(d or e)?

Yes No D. demonstrate that he knows that multiplying by a zero () will cause the

answer to be zero regardless of what the other numbers are?

4. Multiplication as Addition (Multiplication: Booklet 1)

Yes No A. solve correctly two of the three larger problems?

Yes No B. use repeated addition? Give a Yes if the repeated addition strategy is
used even if the answer is incorrect.

Yes No C. use the standard multiplication procedure? Give a Yes if the standard

strategy is used even if the answer is incorrect. This procedure is not
taught in this booklet. We are testing for previous memorization of the
procedure.

5. Building Word Problems (Multiplication: Booklet 1)
Yes No A. formulate a multiplication word problem for a given multiplication fact?

6. Beginning Factoring (Multiplication: Booklet 1)
Yes No A. show correctly the factors of fifteen?
Yes No B. show correctly one of the factor pairs for twenty-four?
Bonus point: Give an extra point if he writes more than one correct factor pair for twenty-four.

12 points possible  Score 9 points needed to pass to Multiplication: Booklet 2

Patterns in Arithmetic: Multiplication - Booklet 1 Assessment Guide
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Pre-Assessment: Part 2 Date
Put a question mark next to any problem you do not know how to do.

1. What multiplication problem is shown in each picture?

1HH

a. X = b. X =

2. a. Draw a picture of 3 x 4. b. Show 3 x 4 as an addition problem.

3. Solve these problems.

a. b. c. d 2x3x4=_____
3 6 7
X 2 X 4 X 3 e. 5x7x0=_____
4. Use addition to solve.
a 14 b. 25 c. 32
X5 X 4 X 6

5. Write a word problem that uses the problem 6 x 3 =

6. Factor these numbers. a. 15 b. 24
X _X__
Assessment Guide Patterns in Arithmetic: Multiplication - Booklet 1
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Post-Assessment Date

1. What multiplication problem is shown in each picture?

il

a. X = b. X

2. a. Draw a picture of 3 x 4. b. Show 3 x 4 as an addition problem.

3. Solve these problems.

a. b. C. d 2x3x4=___
3 6 7
X 2 X 4 X 3 e. 5x7x0=___
4. Use addition to solve.
a. 14 b. 25 c. 32
X5 X 4 X O

5. Write a word problem that uses the problem 6 x 3 =

6. Factor these numbers. a. 15 b. 24
N /7 \
X X

Patterns in Arithmetic: Multiplication - Booklet 1
Parent/Teacher Guide
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Multiplication Concept and Number Sentence Review
There are two ways to interpret a multiplication number sentence.
4x2=8canmean2+2+2+2=8or4+4=8.

Both ways are mathematically correct. Most people use them interchangeably.
Students, however, are learning what multiplication means and to what each number
in the problem refers. There is a profound difference between "four groups of two"
and "two groups of four." Students will become familiar with this difference (and
eventually discover that both concepts share the same answer) by building models to
represent the multiplication problems.

In order to make these models and to be able to visualize a multiplication problem, a
student needs to know which number in the multiplication problem represents the size
of the groups to be made and which number represents the number of times that group
will be made or added. The choice of which representation each number bears is
arbitrary. But it is important for explicit thinking, model building, and proving
answers that the numbers in the written problem have the same meaning every time.

You must be consistent in the language you use and the form of the models you build.

This book adopts the following convention.

4x2=8as4+4=8
Four, two times

The sentence, read from left to right, says make a group of four, two times. The first
number tells the size of the group to be made; the second number tells the number of
times the group is made. The reason for this choice is that when building models of
number sentences it is easier for students if the first number of the sentence always tells
them how many blocks to start with and the second number in the sentence always tells
them what to do next. The order of the words and the action of the hands should
correspond. Build a group of a certain size, then repeat that action a certain number
of times.

The language that corresponds to this meaning of 4 x 2 is "Make a group of four, two
times." Or shortened to "Build four, two times."

This wording may sound awkward if you are used to saying, "Make two groups of
four." This language switches the positions of the numbers, which can be a source of
confusion for some learners.

Multiplication Concept and Number Sentence Review Patterns in Arithmetic: Multiplication - Booklet 1
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Be aware that many books read 4 x 2 as four groups of two. Here the first number (the
four) tells the number of groups and the second number (the two) tells the size of the

groups and looks like this: @ @

This is the opposite of how this book conceptualizes multiplication. There is nothing
incorrect about that format. Do not use the two forms interchangeably, however. A
serious semantic and conceptual confusion can arise from reading the sentence 4 x 2 as
four groups of two. When the problem is shown horizontally as 4 x 2 meaning 2 + 2 +
2 + 2, the student reads it as four times two and thinks, make four groups of two. But
when the problem is shown vertically as g , the same book often shows the problem as ‘2 .

X +4
The student reads this problem as four times two also. But please note, that now the four
stands for the size of the group being added (or the number being added) and the two
stands for the number of times it is added. The meanings of the numbers are now
reversed! This will confound the student's understanding of the meaning of the number
sentence.

This problem can be avoided if the first number of a horizontally written problem and
the top number of a vertically written problem have the same meaning.

These differences and problems are mentioned so that you will be aware of them when
you use supplementary materials. Use them with care. You will also understand why
we have chosen the format we have. This format is consistent throughout our books, no
matter what operation is being used.

It is important that students learn and become fluent with the multiplication facts.
Fractions, long multiplication, and division are a misery without them. However, at this
point students are still working on the conceptual level and will need to use manipula-
tives and counting to find answers. Do not have the students memorize the tables until
they can easily, if slowly, calculate the answers to given problems like 6 x 7. Never
substitute memorization of these series of numbers for a firmly based conceptual
understanding of multiplication. If you do, you will end up with a student who thinks
that understanding doesn’t matter. Many students will memorize the facts on their own
when they tire of calculating them time and time again. Knowing facts from memory
and speed of recall is worked on in Multiplication: Booklets 3 and 4..

Worksheets Multiplication Concept, page 1, and Number Sentence: Review - Worksheets 1 and 2,
on pages 2 and 3 in the Student Workbook.

Party Word Problems - Worksheets 1 and 2, pages 4 and 5 are for solving and recording
word problems. For students who have done Patterns in Arithmetic: Books 1 and 2 this
isreview. If your student is new to this program, work together on these pages. See the
Answer Key if you have any questions on how to do these pages.

Rainbow Times - Worksheets 1 and 2, pages 6 and 7 can be done together with the
student. See the Answer Key if you have any questions on how to do these pages.

Patterns in Arithmetic: Multiplication - Booklet 1 Multiplication Concept and Number Sentence Review
Parent/Teacher Guide 9



Purpose
Prerequisites

Materials

Lesson
Session 1

Oral/
manipulative

Session 2
Recording

Worksheets

Trains on Tracks

10

Trains on Tracks

The purpose is to develop understanding of multiplication as repeated addition.
Counting, Basic Addition, experience with Cuisenaire Rods.
Trains on Tracks - Worksheets 1 and 2, pages 8 and 9

Cuisenaire Rods
Centimeter ruler

Start with four red Cuisenaire Rods. | I | | l

"This is a red train. How many cars does it have?'" "Four."

Eachrod is a car. ""What is the size of each car?" "Two centimeters (or two white
rods)."

""How long is this red train?"

Have the student devise a way of determining the length. One way is to measure it
on the centimeter ruler.

"Eight centimeters." Or, "Eight little white rods." '""How do you know it's eight?"'
"I measured it." Or, "Each little white rod is a centimeter."

""What is the multiplication number sentence for this train?" "2 x4 =8."
""What is the addition number sentence for this train?" "2 +2+2+2=8."

""Build a train with six red rods. What is the multiplication number sentence for
this train?" "2x3=6."

""What is the addition number sentence for this train?" "2 +2+2=6."
Repeat this a few times with different amounts of rods.

Give each student Trains on Tracks - Worksheet 1. | l | |
""Build a train with red rods on the top rectangle." 2x3=6

""The lines are drawn in for you on the first example. How long is each car?"
"Two." "How many cars?'" "Three."

""What is the multiplication number sentence for this train?" "2 x 3."

""That number sentence is written for you."

"Build a different one-color train. Draw in lines to show | | |

each car. Write the number sentence that goes with this 3x2=6

train.! "3x2=06."

""Where is the three?" "The green rod is three rods long." '""Where is the two?"'

"There are two green rods. "Where is the six?'" "Six is the
answer. See, line up six white rods."” '"Your answers tell me

|| | you understand. You can complete the page on your own."

Give Trains on Tracks - Worksheet 2, page 9 to complete independently.
Number Lines, page 10, has no teacher instructions as the worksheet is self-

explanatory.
Patterns in Arithmetic: Multiplication - Booklet 1
Parent/Teacher Guide



Purpose
Materials

Lesson

Worksheet

Patterns in Arithmetic: Multiplication - Booklet 1

Attribute Grids

The purpose is to create sets from attributes. To lay the foundation for multiplication
facts charts. To begin coordinate graphing in a visual way.
MOUTHE

Attribute Grids - Worksheets 1 and 2, pages 11
and 12 %.

Give Attribute Grids - Worksheet 1, page 11.
Across the toprow there are three different mouths,
In the columns below each picture, the same

mouth is drawn three times.

70t g b

Down the side three different pairs of eyes are

drawn. Then in the rows next to each picture, the
same eyes are drawn three times. Each set of eyes -y
matched with each kind of mouth results in nine

N [ [
J 1223
4

funny faces. Have the student complete the grid.
In the second grid the category is addition.

Attribute Grids - Worksheet 2, page 12. Have the student choose a category of things
to draw such as monsters, bugs, or cars. Then choose two attributes of the subject has
that can be varied. Record the categories on the Worksheet. In this example, the
category is faces. The two things to be varied are mouths and eyes.

FACE MOUTHS @ %

&) \NE

E o) [ (o

E 2y AV ki d
#

LV GO\ S

& J AN, i

1]

DESIGNS

Do several grids like this using different
subjects.

I
Another example: g

In this picture grid, the subject is de- L
signs. The variables are straight lines E
and circles. These drawings are fun to #
do on computers.

Attribute Grids
Parent/Teacher Guide 11



Worksheets

Extension

Attribute Grids
12

After some practice at making attribute grids, you can add more attributes to the
pictures. This is easily done by drawing onto clear plastic (clear plastic report
covers or protective covers work well) with a Vis-A-Vis erasable pen, and making
the new variables on a new sheet and overlaying them. It is also easily done on a
computer. This example uses the faces drawn on the first grid and adds on hair and
noses. .

Attribute Grids - Worksheets 1 and 2, pages 11 and 12. There are worksheets for
Coordinate Graphing in General Math: Booklet 3, Coordinate Graphing: Work-
sheets 1 and 2 and Coordinate Graphing: Treasure Hunt - Worksheets 1 and 2.

You could also take one favorite funny face outline and put it into all nine squares
resulting in nine expressions. A set of cartoon figures could be developed and used
to write a story or cartoon strip. Another activity is to label the emotion that is
shown on each face.

pojg oloolo plo o

Patterns in Arithmetic: Multiplication - Booklet 1
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Purpose

Prerequisites

Materials

Lesson

Session 1

Building Times Tables

The purpose is to develop fluency with the facts and patterns in the multiplication
tables one through ten. To understand the meaning of multiplication through the use
of equal jumps on a number line or counting chart.

Multiplication Concept, Multiplication Number Sentences, Patterns in Arithmetic:
Book 2, Attribute Grids, and Coordinate Graphing (in General Math: Booklet 3)

Multiplication Facts Chart, page 15

Building Times Tables - Worksheets 1 - 18, pages 16 - 33

Cuisenaire Rods (preferred) or colored blocks, tiles, or beans

Meter stick

Cuisenaire Rods are preferred for Activity 1 because they form an accurate visual
image of anumber added several times. The two rod is two centimeters long, the three
rod is three centimeters long, and so on. The student can push the rods against a meter
stick and measure the length of the rods to get the answers. Since we are working on
developing the tables, measuring the total rod lengths to get answers relieves a great
deal of tedium and gives accurate answers.

If you are using cubes or tiles, the student should place them
in rows like this:

Numbering the last tile in each row will allow the student to
keep a running total. This way he will not have to constantly
recount the tiles.

This lesson is a series of activities that will be repeated for each table. The entire series
for all tables will take ten weeks or so. One table each week can be featured.

Using Cuisenaire Rods and a meter stick (or tiles or blocks), have the student build
the table being featured. The student will use the Building Times Tables Worksheet
to record the work as it is being done.

The three times table is used as an example. Have the student turn up an empty palm.
""How many threes do you have in your hand?'"' "None."

""What number is used to show nothing?" "Zero."

"If I add three zero times, how much will I end up with?" "Zero."

Record this in the first set of boxes on Building Times Tables - Worksheet 3 as

fo
IO |=|0

"Pick up a three rod (light green) or one group of three tiles."
'""How many threes do you have now?" "One three."
"If I add three one time, how much will I end up with?" "Three."

Record this in the second set of boxes on —_— —_—
Worksheet.3. 3] 3 }{ l 3

Patterns in Arithmetic: Multiplication - Booklet | Building Times Tables

Parent/Teacher Guide
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Worksheet

Session 2

"Pick up another three rod and lay it next to the first one." Be sure the student
pushes the rods up against the side of the meter stick with the first rod flush with the
zero end of the stick.

1 2 3 4 5 6 7 8 9 10 meter

I O 1 I

rods

"How many threes do you have now?" "Two threes."
"If I add three two times, how much will I end up with?" "Six."
Record this in the third set of boxes on the worksheet as follows.

ZHI = 3K A =6

"Pick up another three rod. Put it next to the last one, against the meter stick."
""How many threes do you have now?' "Three threes."

"If I add three times, how much will I end up with?'"" "Nine."

Record this in the fourth set of boxes on the worksheet as follows.

233 =15 X3 |=19

Continue this procedure to the end of the worksheet. After some practice, the student
will be able to do this activity alone.

Multiplication Facts Chart, page 15 After he has built the table in Session 1, the
student uses the chart to record the table. Encourage pattern finding.

On the chart, the number that is being added is shown along the side. The number of
times it is added is shown across the top. Have him put his left index finger on the
number being added (the table he is working on, the threes, for example). Have him
puthis right index finger on the number of times it is added (four times, for example).
Then he slides his left index finger sideways (to the right) and the right index finger
down until the fingers meet in a square. He records the answer (twelve) in that square.
A chart completed to the three times table will look like this:

11213[4|5|6|7({8|9[10
1!1_31‘15[:73‘3!:3
2 P ER RN - CR AT [ Y
31506 |4 s | BRI m?rﬁ

For each times table, the student completes a Building Times Tables and Building
Times Tables: Finding Patterns worksheet. The Multiplication Facts Chart should
not be available for this activity; otherwise, the student often simply copies the
numbers instead of rethinking them in a new way.

Building Times Tables Patterns in Arithmetic: Multiplication - Booklet 1
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Worksheets

Test for
Understanding

First the student counts by twos or threes, or whatever the table is, and records the
numbers on the worksheet. Many students will count in their heads or use their
fingers. Some will want counters of some kind. Next he will be asked how much
six threes make. There are nine problems like this. Allow the student to use the
series he wrote out at the beginning to help him. He will also fill in the missing
numbers in the sequence of numbers that form the table being worked on.

On the second half of the Patterns in Tables, the student writes the table down the
page and looks for patterns in the answers. Have him also look at the last digit in
the answers to find patterns. The digits are added in the answers to find additional
patterns. To sum the digits in the answer, take the answer to a problem, e.g., 3 x 8
=24, and add the numbers in the answer 2 + 4 to get six. The six is recorded on the
second row of lines next to the answers to the multiplication problems. Sometimes,
as in 7 x 8 = 56, the sum of the digits is a two digit number, 5+ 6 =11. The 1 +
1 from the 11 are added to make two.

Look for patterns in the completed Multiplication Facts Chart and have the students
compare and discuss them.

Finding Patterns in Tables - Worksheets 1 and 2, pages 34 and 35. The multiples
of each times table is shaded in, making different patterns.

It is important to give continuous practice on the tables. Give around twenty
problems per week until the facts are fluent. In Extensions are two good sources of
practice worksheets, but any standard math text will do the job also. When the
student can answer the Test for Understanding questions, you can safely drop the
use of the manipulatives and have the student get the answers by addition and
memory. It takes most students a year or two to master the multiplication tables.

1. Give this series of numbers: 16, 20, 24, 28, 32. "Which multiplication table
does this series of numbers come from?"

2. Ask the student to figure out what the answer to 7 x 8 is and explain how he got
the answer.

3. Take out six nine rods (dark blue) and place them end to end on the table. ""What
multiplication problem is this?" "9 x 6." "What is the next multiplication
problem in the series and what is the answer to that problem?'" "9 x 7 =63."

4. "Show 6 x 7 with Cuisenaire Rods. What is the answer?" "Forty-two."
'""What problem would come two problems before this one in the six times
table?" "6 x 5." '""What is the answer to the new problem using the answer to
the old 6 x 7?"" This is a hard question. Students may have to manipulate to find
the answer.

Answers to the Test for Understanding
1. This series shows part of the four times table. The student can tell this because

Patterns in Arithmetic: Multiplication - Booklet 1 Building Times Tables
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Drills

Extensions

the numbers are all four apart. If he can’t identify the table, he does not understand
the serial nature of the tables.

2. The answer is 56. Most students will get it by adding seven, eight times.

3. The problem is 9 x 6 or nine added six times; the answer is fifty-four. The next
problem in the series would be 9 x 7 or nine added seven times. This adds one more
nine to the six nines given in the first problem. Check to see if the student adds from
scratch, nine seven times or if he simply adds one more nine to the fifty-four to get
sixty-three. Ifhe does the former, press him to use the fifty-four tohelp him. Starting over
indicates uncertainty on the concept of serial addition, which is what the tables are all
about.

4., He should show you seven dark greenrods or sevenrows of six tiles. Two problems
before this one in the series is 6 x 5. Using the answer forty-two from 6 x 7, he should
be able to subtract two sixes to get the new answer of thirty.

Start Daily Skip Count, pages 36 and 37, and Merry Mix Up Drill, page 38, after the
lesson Finding Patterns in Tables. The student fills in blanks for the times table he
is working on. Time the student for sixty-five seconds while the student does the
problems. Correct and count the right problems. Divide sixty-five by the number of
problems done correctly. Students may use a calculator. To pass, the student needs
to do all problems correctly in sixty-five seconds. Example:

Daily Skip Count by_4 s
Try to do all of these in 65 seconds or less and get them all correct.
4 x10=___ 4 x 1=____ 4 x 5=

X 2= 4 x 4=___ 4 x 9=

x 6= 4 x11=___ 4 x12

4
4
4 x 3= 4 x T=__ 4 x 8=
4

x 0= # correct  pass redo

The second section is for the student to skip count the times table he is working on.
He skip counts and fills in the numbers. "Zero, four, eight, twelve, sixteen, twenty,
twenty-four, twenty-eight, thirty-two, thirty-six, forty, forty-four, forty-eight."
0,4,8,12, 16, 20, 24, 28, 32, 36, 40, 44, 48

Each day he folds the page up to cover the previous day's work.

A page with numbers in a different order is on the following page.

Investigate the results of multiplying odd and even numbers together. If you multiply
an even times an even, will the answer be odd or even? What about an odd times an
odd? An even times an odd?

Those Amazing Tables This book works on finding patterns in the multiplication
chart.

Spectrum Mathematics - Grade 3, pages 76 through 95. Drills and word problems.
Mathemagination - Book A, pages 7 through 18. Self-correcting drills.

Building Times Tables Patterns in Arithmetic: Multiplication - Booklet 1
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Daily Skip Countby ____ s Date

Try to do all of these in 65 seconds or less and get them all correct.

P
e
ol
I
>
N
i
>
\]
Il

_X9=___ __ X 6=___ _ X 8=___
X2 =___ _x12=___ _x10 =__
_x1=__ __ X 5=___ X 3=___
_x0=__ __ #correct pass redo

Cover the ones you have already done with a piece of paper. Do not copy.

Patterns in Arithmetic: Multiplication - Booklet 1 Building Times Tables
Parent/Teacher Guide 17



Purpose

Materials

Lesson

Session 1

Session 2

Session 3

Test for
Understanding

Tiles
18

Tiles

The purpose is to understand the meaning of multiplication through the use of an
array that is another representation of multiplication problems.

Tiles, 1 inch squares of paper, or playing cards

To be consistent with lessons later, we call the number represented on the horizontal
arow.

Show and say, "This array is one row of five."

"Build two equal rows of five."
It's less confusing to have a gap between the rows at first.

two rows of five

Have the student build several different arrays: three rows of four, two rows of six,
fourrows of five, seven rows of two, five rows of one, etc. Alsohave the student make
up problems.

Next ask the student to count the tiles in the array.
""How many tiles would you need to build four rows of two? Guess first, then
build and count." Do several of these. Most students need several days of work to
master this.

"Build, then draw a picture of three rows of six."

"How many tiles would you need to build four rows of seven? Guess first, then
build, count and draw it." Give several more problems. Have the student make up
problems.

1) "Build three rows of five."
"Build and draw a picture of two rows of four."

2) "What problem is this?"
"Two rows of seven."

3) "What do you notice here?"

"It is not a 'rows of' problem because the rows are not even. It's4 + 6."

Or say, ""Something is different here. Can you fix it?"" Or, "How would
you make this fit our 'rows of' pattern?"

"Add two to the top row."

Or, "Take two from the bottom row."

Or, "Take one from the bottom row and add it to the top row."

Patterns in Arithmetic: Multiplication - Booklet 1
Parent/Teacher Guide



Purpose

Prerequisites
Materials

Lesson
Session 1

Session 2

Commutative Property: Manipulative

The purpose is to discover the property of commutativity of multiplication: two,
three times is equal to three, two times, or 2 x 3 =3 x 2 (or two times three is equal
to three times two).

Understanding basic multiplication and Tiles

Unifix cubes or blocks. Interlocking blocks work best for building stacks.
""What kind of equal stacks can you make with three blocks?"

one time."
""Is there another way to arrange the blocks?" [ "One, three times."

"Build three, two times." E 3 "Build two, three times." @

Give the student a pile of cubes. o
I .
Three,

""Build six, one time." "Build one, six times." [ [ [ &

"Build four, two times." :} 3 "Build two, four times." @

""Do you see a pattern?'' "The stacks are all opposite.”

"If you build five, four times, what is the opposite? Build and name it."

"Four, five times." T T
HEHAE
| l=

Give several more examples and have the student build the models.
Use tiles instead of Unifix cubes. Have the tiles touch each other in the rows.
"Build one, four times." [TTT1] '"Change it to four, one time." E

"Build four, three times." [TT11 '"Change it to three, four times." [TT]
1T [

Give several problems. (11 CLTl
‘ 0T
Observe how the student changes the tiles. There are several levels of understand-
ing and sophistication.

She counts out new tiles to make the second arrangement.

She uses the same tiles to rebuild the second arrangement.

She takes the first arrangement completely apart and re-forms it for the second
one.

She takes one tile off of each row and uses these to form a new bottom row.
She pivots the array.

Patterns in Arithmetic: Multiplication - Booklet 1 Commutative Property: Manipulative
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Commutative Property: Recording

Purpose The purpose is to record the property of commutativity: two, three times is equal to
three, two times, or 2 x 3 = 3 x 2 (or two times three is equal to three times two).

Prerequisites Understanding basic multiplication, Commutative Property: Manipulative

Materials Properties of Multiplication: Worksheets 1 and 2, pages 39 and 40
Unifix cubes or blocks. Interlocking blocks work best for building stacks.
Lesson Give the student a pile of cubes.
""Build three, two times." ™ ""What multiplication problem is this?"
"3 X 2."

"What is three times two equal to?" "Six."
"Build other multiplication problems that equal six."
4 "6X 1‘H "2X3," Hl X6_"

s s ] in

pRR ©°"eoon
"Which of these problems uses the same numbers as 3x2?" "2x3."
""What other problems are here?" "6x1,1x6."

mRim
"Build four, two times." ""What is four, two times equal to?" "Eight."
INRin

"Build another multiplication problem that uses the same numbers and still

equals eight." ™ i

BREBE

"Write the multiplication and addition number sentences for each problem."
I = o - -
s PEER Coommoo®
24242 +2=8 I1+1+1+1+1 +1+1+1=8

4+4=8 27x4=8 1x8=3 8x1=38
4x2=8  "How are the problems the same?" "They have the same answer."

"How are the problems different?"" "Four plus four is not the same as two plus two

plus two plus two. The numbers two and four are switched around in the times
problem. The numbers one and eight are switched around also."

"Try some more multiplication problems."
"Did you find this pattern? How would you phrase it?"'

After more exploration, ask, "Does it always work?" "Yes."
"This is called the Commutative Property of Multiplication."

Worksheet Properties of Multiplication: Worksheet 1, page 39. Students discover what happens
when numbers are multiplied by zero and one. The names can be discussed after the
student has written the rules: Zero Property of Multiplication and the Identity Property of
Multiplication. In Worksheet 2, page 40 the Commutative Property is recorded.

Commutative Property: Recording Patterns in Arithmetic: Multiplication - Booklet 1
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Purpose

Prerequisites

Materials

Lesson
Session 1

2x3x4

Ix2x4

Worksheets

Session 2

Worksheets

3x4x2

Associative Property

The purpose is to build a three-dimensional representation of the Associative Property,
to record a number sentence, and to use parentheses as a tool for grouping numbers
together to indicate order of combination.

Understanding basic multiplication, Tiles, Commutative Principle: Manipulative,
Commutative Principle: Recording, and Using Parentheses (in General Math: Booklet 3)

Unifix cubes and rubber bands or Multilink cubes
Paper and pencil

""Start with one block. Add blocks to make alarger rectangular solid that has two
blocks on each side. Guess how many blocks it will take."
Student builds the model.

""How long is your rectangular solid?'' Two blocks.

"How wide is your rectangular solid?'' Two blocks.

""How tall is your rectangular solid?'" Two blocks.

""What number sentence describes this rectangular solid?"'
"2x2." "Show how that matches the rectangular solid."" (Student indicates a 2 x
2 rectangle.) ""What do you call the rest of the blocks?" "I have the same amount
again." ''Oh, you have another 2 x 2 square?" "Yes." ""How can you write that?"
"2x2." "How would you write that all together?" "2x2x2." "Show me each two
of the rectangular solid." Student indicates any two of the blocks. The second
indicates a group of four blocks showing that it is two times two. And finally the student
indicates the other four blocks, which is the second 2 x 2 or 2 x 2 x 2. ""How many
blocks did it take? Does that match the number sentence?' "Eight. Yes."

"Build a rectangular solid that is two blocks long, three blocks wide, and four
blocks high. Name the number sentence that matches this solid."

"Build a rectangular solid that is three blocks long, four blocks wide, and two
blocks high. Name the number sentence that matches this solid."

""Using the same amount of blocks, build all the rectangular solids that can be
made. Name the number sentence that matches each solid."

After the student successfully builds these solids, give Associative Property: Work-
sheets 1 - 3, pages 41 - 43.

Worksheets 4 and 5 record the Associative Property using parentheses to group
numbers together to indicate the order of combination.

Associative Property: Worksheets 4 - 5, pages 44 - 45

4x2x3 4x3x2 2x4x3

Patterns in Arithmetic: Multiplication - Booklet 1 Associative Property
Parent/Teacher Guide 21



Purpose

Prerequisites

Materials

Lesson

Worksheet

Uneven Stacks

22

Uneven Stacks
The purpose is to develop the use of parentheses.

Understanding basic multiplication and addition, and Using Parentheses (in
General Math - Booklet 3)

Unifix cubes or blocks. Interlocking blocks work best for building stacks.

Give the student a pile of cubes.

""What multiplication problem is this?" fl'
"Three, four times or 3 x 4." |=

""What multiplication problem is this?" f= [=
"That's not a multiplication problem." 3 E §= !=

"Why not?" "Because all the stacks aren't the same."

'"Is there any way to calculate the total number of blocks by using multipli-
cation?" "You solve the parts that are the same first and then add them together.
If it was just addition you just add all the stacks together."

"Try it. We'll compare the answers. What are the little parts?"'
"3x4and 4 x4."

""In math, parentheses are used to make complicated problems easier to read
and solve. Parentheses are like little fences that keep the parts separate. How
could you use parentheses in this problem? Parentheses look like ( ). The
numbers written inside them mean 'Do me first.' " "(3x4) (4 x4)."

""Yes, the fences (parentheses) go around each little multiplication problem.
There is one more part that is needed, though. When you said the problem
before, you said ''3x4 and 4 x 4. What symbol means 'and'?"" "+ (plus sign)."

""Write it again using the + sign.”" "3 x4)+ (4 x 4)."

"(3x4)=12 and (4 x 4) = 16. Twelve plus sixteen is twenty-eight."

""We write the rest of the problem adding the little parts together."
"What did you get for an answer when you i [= [l' :‘l' )
added all the stacks?" "I got twenty-eight too." @ @ % Im |= |= ==
"Twenty-eight equals twenty-eight. That veri- U0 O o
fies it. Nice work." Bx4) + (4x4)

12 + 16 = 28
Uneven stacks, page 46

Patterns in Arithmetic: Multiplication - Booklet 1
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Factoring: Manipulative

Purpose The purpose is to begin factoring with manipulatives and to record. Factoring is
a very important mathematical tool.
Prerequisites Understanding basic multiplication and Commutative Property
Materials Tiles or 1 inch squares of paper
Paper and pencil. To be consistent with lessons later, we call the number
represented on the horizontal a row. AN
Lesson Show and say, '"This array is five, one time." [TTTT]
Session 1
"Build five, two times. What multiplication problem is it?"
"Five times two, 5 x 2, or also stated five, two times." I
It's less confusing to have a gap between the rows at first. Tl
five, two times or 5x 2
Have the student build several different arrays: three rows of four, two rows of
six, four rows of five, seven rows of two, five rows of one, etc. Also have the
student make up problems.
Session 2 "Build with three tiles. How many arrays E LI
can you make with three tiles?" O
"One, three times and three, one time." one, three times three, one time
"Build with four tiles. How many arrays can you []
make with four tiles?" "Four, one time; one, four times; I .
and two, two times." E L1
""Show all the ways you can make an array of six. Draw a picture of each
arrangement. Label each picture." Do not tell the student to reverse the
arrangements. 1
]
| O
L1 E [T
- O (L [T
two, three times ~ one, six times  three, two times $ix, one time
2x3=6 1x6 =6 3x2=6 6x1=6
Worksheets Factoring: Manipulative - Worksheets 1 and 2, pages 47 and 48, record this
procedure with nine, ten, eleven, twelve, eighteen, twenty, and twenty-four tiles.
Make sure all the arrangements possible are found for each number. Have the
student circle the arrays that display the Commutative Property.
Test for 1. Watch for fluency and systematic versus random searching. Does the student
Understanding automatically reverse each arrangement?
2. "Are you sure there are no more arrangements of that number?" "Yes,
I'm sure." ""How do you know?"
Patterns in Arithmetic: Multiplication - Booklet 1 Factoring: Manipulative
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Purpose
Prerequisites

Materials

Lesson

A EEEENEEENEEE

—

Worksheet

Factoring: Recording

24

Factoring: Recording

The purpose is to record factoring.

Basic tables, Commutative Property, Factoring: Manipulative
Factoring: Recording - Worksheet 1, page 49

Paper and pencil

Tiles or Cuisenaire Rods

"Build all possible arrays using twelve tiles. Record on Worksheet 1 and
write the multiplication number sentence for each array."

She should be confident doing this type of problem before going on.

l_+—H—H—I EEEEEERNEREN

2x6 3x4 4x%3 6x2 12x1

"In the equation 2 x 6 = 12, the two and the six are called factors and the
answer is called the product. Thereis a way of recording the different factors
of a number to make factoring numbers easier to do."

"Record the factors for twelve in this new form."

1 12 12 12
VRN 7 N\ VRN
X X X
12 12 12
7 N\ 7\ 7 N\
X X X

After the student records the factors of twelve correctly, have her complete the
page independently and give Factoring: Recording - Worksheet 2, page 50.

Patterns in Arithmetic: Multiplication - Booklet 1
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Purpose
Prerequisites
Materials

Lesson

Worksheet

Patterns in Arithmetic: Multiplication - Booklet |

Parent/Teacher Guide

Multiplication by Addition

The purpose is to use addition to solve larger multiplication problems.

Basic multiplication and column addition

Cuisenaire Rods or Base Ten Blocks

""Solve this problem: 3x4." "3x4=12."

"How would you solve 13 x 42"

Most students solve it with addition.

Some solve by building the problem.

+ 13

13
13
13

52

Give several problems. To encourage the student to solve by addition, give more

difficult problems.

35
X 6

35
35
35
35
35
+ 35

210

X

58
7

Multiplication by Addition, page 51

58
58
58
58
58
58
+ 58
406

132 132
x 4 132
132

+132

528

Multiplication by Addition
25



Picture My Learning Date

Practice - Make multiple copies, page follows. 1
This picture will help a student visualize what facts she needs to learn.
Randomly choose a box, e.g., the one with the circle in it, and

say, "3 x 2." Count in your mind and estimate how long it 3 /6 )

. N
takes the student to give a correct response. 112 3

If the correct response comes in 3 seconds or less, color the square green for "I've got it."

In 4 - 6 seconds, color the square orange for "I've almost got it."

In 7 - 10 seconds, color the square yellow for "I don't know it but I can figure it out." If it takes over 10
seconds, color it red, "I'm still working on it." Do this every couple of weeks until the top is all green
and possibly orange in the lower right hand corner.

Color Code

Green - 1 to 3 seconds

Orange - 4 to 6 seconds

Yellow - 7 to 10 seconds

Red - more than 10 seconds or a
wrong answer

O || N OO0 | B~ O |DN

X112 |3|4 5|67 |89

Picture My Learning Patterns in Arithmetic: Multiplication - Booklet 1
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Picture My Learning Date
Practice - Make multiple copies.

Ol oo N/ O ] WD

Patterns in Arithmetic: Multiplication - Booklet 1 Picture My Learning
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Pre-Assessment - Part 1 Date

Put a question mark next to any problem you do not know how to do.
1. Solve. a. 4+5+6=

b.4+4+4+4+4 =

c. 13
13
13
+ 13

Pre-Assessment - Part 1 Score Sheet

Part 1
Can the student:
1. Addition Number Sentences (Books 1 and 2)
Yes No A. give the correct answer for both addition number sentences in problems a
and b?
Yes No B. give the correct answer to the addition problem ¢, which requires regroup-
ing?
Notes

Pre-Assessment Patterns in Arithmetic: Multiplication - Booklet 1
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Multiplication - Booklet 1
Multiplication Concept - Worksheet 1

Look at the picture. Write the addition and muttiplication number sentences.

Example:

BRd

6 x_4 F

6+6+6+6=

24 Addition

24 Multipfication

AHRER

Addition
iy ¢4+ 4 =2D

Multiplication _4 x 5 =20

BEREREREE
Addition
3+3¢3+3 434343437 7—*

Muttiplication _3 x € =

BREERBRERERE
Addition 18
24242242427 2.42+0=

Muttiplication _2 x 4 =_[§

o

Addition
b6+l bt =30

Multiplication & x 5 _=_30

113

JERRRE

Number Sentence: Review - Worksheet 1

The number of The number of The total
blocks in each X times each == number of
group. group is made. blocks.
'8 3
3xs5=05
\. J
s
e e 6

Ixb=0

s ™
Addition Addition
T+747 =21 5+545+5 +5+5=30
Multiplication _7_x _3=_21 |Muttiplication 5 _x { =_30 X =
Draw the picture. Make your own. - ~
Q E E Bﬂ Araweruy il be Luu‘c‘ue' - - ~
Addition
3+3+3+3+3= 15
3 x 5 = |5 Multiplication X __=___ X _x_=_ |x_ X =
1 2 A\ \_ J
Number Sentence: Review - Worksheet 2 Party Word Problems - Worksheet 1
Build the problem and draw a picture. Dravs a room with three large lights near the ceiling.
Wiite 2 [ A ‘
! @ @ afufua!
4 |
x2 | 4x2=9 | x*| 1x4=4
g \ J T{,’" \ B— J
r - ' E 5 ™
5 E E E 3 1. Mimi and Shania decided to decorate the classroom for a party for their Math
X i ._E_’.. X _f}... = __Q X _1_ __§__ X __2_ = _(L 3 class. They are golng to hang balloons from the lights. There are 3 lights.
20 \. J 6 __ y Shanla and Mimi put 6 balloons on each of the lights.
Draw the balloon Into your picture.
Q tion:
rB H B E B H ) How many balloons did they use 7 Ig balioons
B Answer:  Write the number sentence.
5 2 b x_ 3 =18
x3| sxs=/5|x1| 2x7=4
/ 5 l L{ \. J

‘Write two word problems 1o solve.

2. Mrs. K decided to invite the Math 2 group to the party. Mimi needs to make sure
everyone has a chalr.

There are 6 students in the Math 3 group and § students in the Math 2 group. Mimi
asked Emily to get the chairs.

Draw the chairs into your picture.

Question:

How many chalrs does Emily need? ' l chairs.

4

Answer Key: Multiplication - Booklet 1



Party Word Problems - Worksheet 2

Answer:  Write the number sentence. . 5 . { l
Answer in words. Why did you add on problem 2 and multiply in problem 17
i Ladi the numbe ame; bbb,
pumultiply. Tn b5 the ersare dr \/ouadb\-

3. Kalynn made cookies for the party at home. Kalynn put the cookies in rows
of three on the cookie sheet. He fit 7 rows of cookies on one sheet.
Draw a table into your picture. Then draw the cookie sheet so you
can see how many cookles are.on the tray.
Question:
How many cookies did Kalynn bake? R\ __ cookies
Answer Write the number sentence.
x _f1_=_%)l

4. Everyone loved Kalynns cookles. But they were very sticky. Samantha

decided they needed to get out some napkins. Samantha put a stack of 6

napkins at one end of the table. She made another stack of 6 and put it at the other
end of the table. She then made a stack of 6 in the middle of the table.

Draw the napkins onto your table so you can see how many napkins

are In each stack. ’

Question:

How many napkins did Samantha set out? ]8 napkins

b -18

You could also multiply to aet this argwe.r
X

Answer Write the nL&nber sentence.
+ +

18

Rainbow Times - Worksheet 1
This is a math rainbow.

Add the pairs of numbers connected in the rainbow.
1+8=19 2+7=_9 3+6=fl 4+5=_9
What pattern do you see? A;” ‘_‘be answers ore, lhgjgme .

Do you think the same pattern will come up if you multiply the pairs? Try it.
1x8=_% 2x7=14 3x6=1% 4x5=20
What happened? T"\&. answersg o.re OJ\ d »'F?erevd‘.

Put the answers to the multiplication problems in order on the spaces below.
Then find the difference between each number. Put that on the lower line
which is between each number.

E 20
6 H 2

What do you notice about the differences between the answers?
All are even numbers. Eoch one 1stwe

less Y

14

‘nre,\iu\aus numbe.r.

6

Rainbow Times - Worksheet 2
Try this rainbow.

567 8 9101112

Add the four pairs of numbers connected in the rainbow.
SH\2=17 GHi=1  H0=17 3+a=17
¢ answers all

What pattern do you see?

What is the differance between the answers when you add? Z€{0

Lxit=bb Fxa=72

Do you think the same pattern of differences will come up again? AWV
£0. _bG 10 _72
Lo H 2

Make two more rainbows with an odd number of numbers in each one.
How can you make the center su% gf]ual to the others?
'Y

Double the Center Num A
The difference numbers are

The pattern of differences this time is:

allodd. The difference befweenthe di€€erences is stilliwo.

My general rule is: ﬁ_d_dm%ﬂag_ \ 3 !D&C
Mu H:?"}"‘!’% the paics makes di ptonswersand

s differences twg. E: bered. cainbow
have. evendifferences, 0dd numbered rainhows

have odd dE€erences

Now multiply the pairs.

Trains on Tracks - Worksheet 1

One Color Trains

Cuisenaire Rods l—:&g
6 Trains Uhsing t(]:uids'eiafnairet Rods !
T =g ne EEEE
LG ‘ =D X & = Wirite the numbar sentence.
D& =_@_X_L_=6
Wl [ [ [ ]="Ax6-=6
8Trains
BN =% x| =8
R ] [ =248
P =_ﬁ_x_&:8
Wl T T T 1T ]-Lx&-=s
10 Tralns
o) =10 x_| =10
v ‘ =h x 2 =10
R =_2 x 8 =10
I T T I T[T -trlo=r
9 Trains
e [T ]-3x2-

Answer Key: Multiplication - Booklet 1



Trains on Tracks - Worksheet 2

Number Lines
Skip jump six diffarent ways on the twenty-four number line.

£

< > € ale S % Example:
i N Ik 5 ‘
»” |®| |5 g g9 FEARARARARARAR AR AR ARSNENANN
- r (9] = i == q < =
[ ] -, I S 012345678 8 101112131415161718182021222324
] %.__._ g How many numbers are skipped in aech jump?_2. . How many jumps?
g a Record the number santence: _&__ x |2 _=24.
BN | 1 2
— s T e T e %17" ENLENR AT 4NN SN NSNS
@ Y i -~
- g a 012345 67 8 91011121314151617181920212223 24
&
%—‘ %j Record the number sentence: 3 x G =24,
_— e o 2 g
= =0
] — ] % | jo
= gj Al hdEEhdEERANNR SR ND NN Y
] g "1 " g 01 2345 678 9 101112131415161718192021222324
T N ] a § Racord the numbsr sentence: x =24,
@ :
L gl al_ ] 9 ‘
g : g
ot = % 3 <|Illllllllllllllllllll>
; 8 U | | B T B ) 012345678 91011121314151617181820212223 24
=3 o) l—-.l F\ ’U‘ }-t Record the number sertance: _IZ_ x _2_ =24,
T ] a1 =r
2 %— X X X x %
= [
] » & L < TN O T O T 4 O O OO I U OO O Y T TN O A U U N IR - T
M R N 8 (”" Womowowow 012345678 091011121314151617181920212223 24
[=} [ S Sy
- - l\ l IU'l whP PP Record the number sentance: Q x f’# =24,
% ® X X
L
e lUTlU]L)J | I S O T AN O TN O OO T A O N I OO O TN DN U A N A
L I < ~,
(- e -
I l‘”b—’l Is\ & o oo S01 2345678 01011121314151617181920212223 24
ro_a‘z\ ]fD ; * Hecord the number sentence; _{ X 21 =24,
W no l ‘U’ in muttiplication all the skip jumps are the ggmg size.
non
ax
335 8@ 9 |10 equol
Attribute Grids - Worksheet 1 Building Word Problems - Worksheet 1
mouths Awv ' Draw a scene of some children buildingaforl. @
- -\ -
faces y /%@@
= ot g ¢
w
% @® @@ e | @@ a
w @
GO | oo | o | @O
s @
Yt @ ails)
+ 5 50 500 1. Richard bought three bundles of boards. There are three beards In a bundle.
On the left side of the space above, draw in the three bundles of boards.
Don't make each bunch more than one inch long. Draw Richard too. The boards cost
) $2 per bundle. Put the price tags on your bundles in your picture. How much did
1 6 5 l 5 Ol Richard pay for the boards? Write the number sentence below.
lx_3.=$ Q for the boards
2. Greg bought two big boxes of nalls. Draw two boxes of nails in the picture.
5 / O Labe) the boxes. The nails cost $4 per box. Put the price tag on each box. Add
10 ls é)o Greg to your picture. How much did Greg pay for the nails In ali? Write the
number sentence.
_lﬁ x A=% 8 forthenalls Keepgolng.

13
Answer Key: Multiplication - Booklet 1



Building Word Problems - Worksheet 2

3. Janie bought three boxes of carpet squares. Draw Janie into your picture. Put
the threa boxes of carpet squares info your picture. Draw the label and price

Multiplication Facts Chart

¢ ch box. The pri $3 box. What the total t Jani id
o oy - o Por o et e otamomi e pe X|1|2|3|4 6|7]|8|9]10
Wirite the number
111 5 7 110
__3__)( ,_3__ =% l for the carpet squares. 2 3 8 q
4. Marsha walked Into the yard with her wagon. Draw Marsha and her wagon 2 2. LIL (9 g I 0 ’ 2N P{ I (P ‘3 20
in your picture, In the wagon, she had 5 cans of green paint. Draw in the cans 3 0{
crreenpin v pul o prcon achcan | Ech can st 2 3|6 | v/ |15 |19 |34 |94 | 27|30
Wirite the number 4 4’ g 17\ “P 20 QL{ 1{ 32 34’ Lfo
@ x5 =530 forthe paint 5 5110 15120135 1% |35 4 145 |50
g. An;n‘drew and John bought 10 brushes. Each boy held the same number of 6 ¥,
ushes. Draw the b ith their brush h din i f them.
sshes, s s s sk b 0 e g ey 6 |1z |18 [ 2430 3¢ | a4 |5F
dollars did the b ?
ollars did the boys pay for the brushes IﬁE.Olgx 50= 500 g‘e“+5 7 YRRE: 2l 28135 L{;\ 4q 5(0 (03 70
Write the number sentence. 53roup5 s Hl.00
A50¢ X 1o =$.5. gnfor the palnt brushes 8 8 No ‘3‘1{. 31 LIO Lig 5(” 6‘{ 7Z XO
gh l;:'“)ll ;nul;iuor:::ney qid the Club spend in all for all their supplies? 155@00 9 q Ig ;l’? ?)(p ’7'5 5 ‘( (43 "]Q gl Cm
ﬂsf_» 10 | 10|20 |30 |40 {50 [bo | 15| 90 |90{(00
q
2
#5%
14 15
Building Times Tables Worksheet 1 Building Times Tables- Worksheet 2
BUILDING TMES TABLES F;?tte:ns in Tables
ambulldingthe_2_tinestable, _Sf ‘ y_g‘z_s_mm P ’;‘Z;_ £ a0 R ¥, 1820
_ _ Ada the ‘What paft do e in th
- - Find the answers. digits of nqswell'):'.‘ em.s ™ se. n
== 2 Xﬂ:: 0 am....Q...ers AUOTQ evq,ﬂhw“bem
A}A= 21X 7] = 2xi= - - |
++= :]E 2X3= gﬁ —“%—— an; ¢f\). 4
’ 2X4 = Y
[2]{a{2]4{2]= = 2X5 = 10 1 (140 —PA%
++++= = i })i g = Ilg—— 35(1 +2) What patterns do you see when you
= JC dd the digits?
2 A 2R 2= 2 TxE = 2X8 = [ 1 bheq, aieg1a5
D REME M- R 7= S I e (Y e vy
[+ [RR 2224272 =[2]X3 |= 2 § :12 = _ﬁ: 4. _seregthepodd.
2 = é
2122z {2 {2]{2]+{Z] = 2X13 = 26 g |
+++++.,++:__.__ ; § :‘5‘ f 29 __T;T_ Six bmn!m_l?z- Fourbmake.g_
Wiite sach problem in the fable hero. ’ 2X16 = SQ 5 Tmezsmc,q Tcnzsmmgljoé_
2X17 = 34 7 Nine 2smake_{®_ Eight 2s make
X 2X18 = 36 q NolsmakcL Five 2 make | O
X X X x4 %3 2X19=38 M= Seven Zsmakc!____ Twelve 2 rmnke J 4
A 2x20=H%y M
Fill in th issi bers.
x x x x -@2 e mlsmg:ﬁm gﬂ — ib- B WK w
Pd et X
12yl

16
Answer Key: Multiplication - Booklet 1
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Building Times Tables Worksheet 3

BUILDING TMES TABLES DATE

1 am building the 3 times table.

-= =[e]
El =[3]
Bl+{3]= =[£]
[3M3}3]= =
[3}3}5}3]= =
3131313 ]+{3]= =
(3143133 ]{5 {3 ]= =
[F143 131313 W{3]+{3]= =Rl]
BE1E13133B13]7]=[31xs I=
B3 EM{sh31{31a1{z 13]=
E3EMEHEHB B3k Ma1{3l=E1x 2 =[]

Wirite each problem in the table here.

x 0 S
lo] [¢]
3] El

% 6 x 7 x 8 X9 x10
7

18

Building Times Tables: Worksheet 4
Patterns in Tables

Couni by 3s from 0 to 30.

0 3> L 9.

Add the

1215 g o WAD

‘What patterns do you see in the

;‘il;: (l)he nnswgrs. ::f:%:: the “"3’:‘“& ecase ! l [
3xi= 3. 3

3X2= b b

3X3= _49 9

3X4 = 12 3

3X5 = |5 _é__

3X6 = —l———-g -—70—-' What patterns do you see when you
3X7 = 2l — add the digits?

3X8 = 24 _%_ After0; 369 rePEgii
3X9 = 27 i

3X10=_30 5

3X11=_335 .a;_

g § }; f -Z—Q’—a j H'3.73 Six 3s make 18 Four 3s mnkc_I&
3X14 =42 —C(IQ— Three 3s make_q_ Ten3s make__g_Q_
3xis=H 1 Nine 3 make &/  Bight 35 make &

Two 3s make __(L Five 3s makc_l_i_

Seven 35 mnkc:y_

Twelve 3s make 3(2

19

Building Times Tables Worksheet 5

| am buliding the _4___ times tables.
Skip jump by fours to build the four times tables. Clrcle each multiple of four.

OAROCRANGAHEN
149/13[14| 1548 17|18]19
21| 22|23|82)[25|26 | 27]28729]20]
31]2]33|34 | 35[36)37|38 39
41| 42|43]44)45 |46 | 47481 49|50
51|62/53 545566 57|58 |59160)
67|62|63(64) 65|66 |67[68]69| 70
71|72)73|74| 75 {76 77|78 |79]80)
81|82|83|g4)85|86|87]88)89|90]
91 0210394 |95 [9¢f[ 97|08 |99(i00
Write each problem in the {able here.
[£] 4] [ A
X0 x1 x2 x3 x4 X5
[2d
4 M A [4]
X6 x 7 x8 X9 x40
7]

20

Building Times Tables Worksheet 6
Patterns in Tables

Count by 4s from 0 to 48.

O& 312 lo 20 24

Find the answers.

Add the
digits of the
answers

28 3 3k 40 WA &

Find as many patterns
in the numbers as you can.
Write the patterns you find below.

4X0= O 0
4X1= :[i; i Answers get loraer
4X2= _8 g by4__° 7
4X3= [ ) /
4X4 = _%g_. s 0.4, Z‘,’ lo_cepeats in
4X5 = %__ _Ones columin
4X6 = 24 b »
4X7 = 2% =)
4X8 = 232
4X9 = 3@ "
4X10= 40 Aﬂsm.w._c)zgﬁ&aleum_._
4X11 = ﬁ'ﬁ _$_ nun vers
4X12= 14223
List alf the problems in the 3 times
tables whose answers are even. Six 4s make _Q,ft‘_ Four 4s make, _l@
gi%“ Tend4s make_f_é_o Bleven 45 make _'%ﬁ
3 Xob Nine 4s make_& Eight 45 make_3d.
x8 cmake _§__ Fi R0
3 \‘lo Two 45 make Five 4s make &2
IR 2 Seven 4s makcg-? Twelve 4s make/ ﬂ
a4
21

Answer Key: Multiplication - Booklet: |



Building Times Tables Worksheet 7 Building Times Tables Worksheet 8

{am bullding the _&__ times tables. Patterns in Tables
Tally marks |, 1l If, 11}, J¥ are often used to keep track of things in a way thatIs
easy o add up. Find the answers. Add the Find as many patterns
= m = [g digits of the iy ¢he numbers as you can.
answers Write the patterns you find below.
- 0-(5 sx0. o TF -
5X1=
i+ = [ 51 2| sx2= o L.
= - 5X3= 5 0 "
mﬂ+m+um.f_ : tre W
D+ o+ s o = (5 Ix 22 1= [0 5X5 = % %_ \123:
5X6 = 9 ﬂ:
T+ U+ T+ i+t = (51X 5] = s} SXec i - Lddgipheyd
I+ L+ = e+ e = 5 X6 =3 5X8 = _fés_Q_ i one.. Abfer 50
5X9 = 4 om
A+ I+ I+ Qi UL+ A= U= = sx10=20 _4& 516373844
T L+ B+ L U = =[d sxu-i A

VM 0 A B+ = M = [ q 1=
w{_-buﬂ_-l-lm_«i- M+M+ JM_-} m«- M + i
Wiite each problem in the table here. g‘:,;i:me ADSWELS.
pattern do you see? Ten 5s make 50  Eleven s make 35

IE] az="d by
5

List all the problems in the 2

M:: and 4 tirmes table that have Six 5o make 30 Four 55 make_30

-

X0 x1 x2 X x4 X iﬁ: 13. L’Zg‘%m Nine 5s make 45 Eight 5s make 40
[Dj - . . 2 axg=1b 4x4=16 Two 5s make _{O_ Five 55 make A5

izig__if" ::iz- %?“ Seven 58 make_@_ﬁ_ Twelve 5s nmkc_Q__o__

x6 x7 x 8 x 9 x10 ‘;:x(q«lq HyT=h8 )

@ @ M 2plh=32 Hye= =31

axig=36 4yxqz3f
22 24020540 Hy10= 40 Answers oy;(’ lu‘ﬁer L\/ N 23
Building Times Tables Worksheet 9 Building Times Tables Worksheet 10
BUILDING TIMES TABLES Patterns in Tables
|ambulld!ngthe_6__,umes|able. _Lc):“m _béfs ﬁ,ﬁ_ 0 to 166. PR Ha  Hg 54 60
‘ - m - lz)] A.d d the What patterns do you sec in the
= n = Find the answers. :::gsl::e:: the nnswers"
- 0 _repeals in the
G e )= L
6X1= _( b ones place.

FEHe=6%3 = 6X2- B 2 Flasecare o
RS = 6X4 = ﬁ 1 —hiumbers, _
CHEMEMe )= [EhE 1= exs- o 2
@++@++@+@: m £ g § g _f ﬁ b mn:h%agiegrirg?do you sce when you
[LIe)G)e g e e 1= [eTx 7] = sxs- B 3 tdirepliolic
[61[e]{e]+{6]+e M el{elle 1=[e Ix € |= SX10-40 L
(G [Eh g HE e = cxu_

AR A AN A I ANAR AT N
Fillin the missing numbers.

Write each problem In the lable here. 18

24 30 36 M2 B 54 e b T
E@[%Z] l [@

B‘] Make yourself a test on another piece of paper.
4 In mixed-up order, write all the problems of the 3, 4, and 5 times tables.

®0 X x2 X K5 ‘Then write in all of the answers.
‘E [@ - . Six 6smake 302 Four 6s make_24  Seven 6s make? L Twelve 6s make_TA
"[g_l x[@ [@ x Ten 6s make_eD  ‘Three 6s make _]i‘ Nine 6s make__i‘( Eight 65 make 4R
x 8 x10
] W T . Two 6s make [ Five 6s make_J0  Zero 6smake O Eleven 65 make (b
24 ‘
25

Answer Key: Multiplication - Booklet 1



Building Times Tables Worksheet 11 Building Times Tables Worksheet 12

BUILDING TRMES TABLES Patterns in Tables v
Jambulldingthe _7__times table. S"““‘ ",Yl 7s “ﬁ*nf_o ‘“_Z,Zl"; 26 35 42 H4g 5 G 37077
= = [O] ; :i:?ts“::ef Find as many patterns '

[7)= [ 1= S e gnowers i e yo i bl

TX0= O
[Th{]=[Ix 2] = 7X1= ,_7_ % 1,53 1,3, b 4,2
*+m= = . 3 §§ : i i Z‘?{b@nt? 12(\?2’:?‘(: of
Tl L= [ & ] = 2] 7X4 = %;5_‘5- '0;'—— 4

= 7X5 =

(LRI = - 7X6 = 42 G Aller zero the suns
[l T )=TTx el =X TXT = Mg w24 are odd nupbecs,

7X8 = ¢ 122 thew H Len pumberg
[T+ )= =1 7X9 = 63 3 All gve dacreasiog
AT 7= (IR T 1= 1xw-2 T Ty
+E]++E++@+EZ]+EZ—[+E] = 7X12= 8¢ 123

= o Fill in the missing numbers.

D EHEH TN MM TR = | St 3 0

Write each problem in the table here.

List all the problems in the 2, 3 and 6 times table that share the same answers.
1 [zl (7] See any pattems? MMMWQ s

% 0 X 1 . x2 A 3 X 4 X S Six s makeﬂ_ Four 7s makc_gﬁ Seven 7s mnkcﬂ Twelve 7s mm_ﬂ_
' @ @ Ten 7s make_ZQ Three 7s make 2l Nine 7s make. > Bight 7s make_9¢
XI—G:Z_—] X K X[ﬁ;} ’gzg Two 75 make __I_I)L_ Five s makeas Zero 7s make, __Q_ Eleven 7s makc_"]_gz_?‘
Axeclz 2x3<6  2xG=lg  Axlz=2 2xi5=30 FLET
[.'ZZ] 3xg=f2 3NX=¢ Bae=I8 3% =77:‘f 3&?1333 zﬁ(t:%t
26 ex2=2 G¥I=¢ L¥3=lx (Gx4TIN CXSTT 97
Building Times Tables Worksheet 13 Eui!ding Tirpre% ;l'ables Worksheet 14
atterns in Tables
tam building the _8__ times tables. c by 8o B o
o eac| i i ount s from 0 to 88.
S by v s s Giosw o | G MUY o o se oy 72 s
2 3 4 5 6 7 9 10 . ' :i:‘iltsm:f Find as many patterns
11{12{13]14]15]G6)| 17|18 1920 SR On g A Wl e eaers you o bl
1]22]23{2%| 25|26 |27 |28]29]30 8X1= 4 X pewerss Tt o
31|32[33]34 35|36 (37|38 [39 xil o TR AP
= 8X4=3L 5 Ly
1424344454647@/4950 8X5 = #0_ q nem 8,0, 7,8 slgets
— eXe - 5 Qo up by one Heu e
51| 52|53 |54 | 556615758 [59|60 sxy - br T Ehdugiirepetd
1|62]63164)|65|66 |67 |68 69|70 BXs - % - Hw Q@ﬁﬁd@;fﬁ
71\72)73|74|75|76 | 77|78 | 7980} sx10- 350 = R
p—— 8X1l = .
1| 82|83 |84 85|86 |87 [§8)[89[20) 8X12=96 b
ﬁ 9219319495 @ 97|98 199 100 Fill in the missing numbers.
Wirite each problem in the table here. i@ ‘gi] £ ’12‘ 4 % lég‘ 40* BL L‘é‘
I:%_—] Write two multiplication word problems that use number sentences from the seven times
X0 x 1 x 2 X 3 X 4 X 5 tible, AWV
@ @ Six &umkcig__ Four 8s makc,il Seven SSmnke_S_(g 'I\velvet{smnkc%_
Ten 8s makc_g_o_ Three 8s makclaff__ Nine 8s mnke_lQ Eight 8s make _Q,,u:
X8 _ X7 x 8 X 9 x10 Two 8Bs make_!_ég_ Five 8s make _i{é Zero Bs make_(O  Eleven 8s make_gg__

28 -
Answer Key: Multiplication - Booklet 1,




Building Times Tables Worksheet 15

BUILDING TMES TABLES
lambuilding the 9 times able.

= =[2]
[4}= =
[+ 4]= =[ig]
[4k{ak{a]= =
[ak{ak{a){1]= =
[al{al[al{a]{U= = sl
[ah{a{ak9l{a){al= =
[@l{al{al{aMal{a-{d]= =
[al-[aR[ak[alalkal{a]{al=[a]x 2 =]
[al+[al{ak{a]{a{al{al:[q]+a]=
[+{A-[al{al{al{al-akaldal+{al=[91x 10]= ]
Write each problem in the table here.

@ @ @ @ G [

x 0 x1 x2 x3 x 4 X5

51y Yy GV VR T

x 7 R x @ x10

30

Building Times Tables Worksheet 16
Patierns in Tables

Count by 9s from 0 to 99.
o 9 1&g XA

Add the What patterns do you scc in the

Find the snswers. :’!:E“:n::vers nnswer;? E o
9 X0= ____ﬂO Oj 2qual acne.
3 §; = n q Tehs ah‘gi{‘s is one Less
9X3= &7 q ﬂ&m&g_ﬁ;ehr_ﬁa\ic&p.f
9X4 = 30 q 16 the fuchris not

- o hine.,
9X5 = 44 9 At
9X6 = "é-‘/i" ﬂ_’ What patterns do you see when you
9X7 = (L3 a9 the digits?
9x8 = 72 4 Al answers <ua.
ox9 =8 9 Hine. '
9X10=_90 EGLl
9X1l = 93
9x12 = [0% 9

Fill in the missing numbers.

4 I8 1 3k s 5% (3 TR 28l o

Make a list of all the problems in the 2,4 and £ times tables that share the same answers.

the g Lime es

Describe the pattern.

Six 9s make _ﬂ_ Four 9s mnkcz)k Seven 9s mnkc_(!L@ Twelve 9 mnkc,_l_o.%
Ten 95 make_ 0 Hight 95 make. 7 &

Two 95 make _&_ Five 9s make, N Zero Us makcg_ Eleven 9s make, qq
Ix4=%  Ax8=le  Lxja:zl¥  Axle=32

4x2=9 Ayl  yyq =24 A4xg =32

axi=g 9X2=lp gxpean X4 =32 31

Three 95 mukey‘ 2 Nine 9s make g

Building Times Tables Worksheet 17

BUILDING TMES TABLES
| am building the 10 timesiable.

= =
lte}= =
lio}[o}= =
lo}iok = = [B]
[ol{olfiollin]= =
Lo+l ol 1+lio]= =
o]+ I+{io]+lio J+{io}+{ o} = =
lio]+{io }+{io }+{iol+{0}+10]+{10] = =[2]
[1o]+[i8]+{0l+lrol+to o Tel+{m]= [io]x 2 1=
[io]+[io]+[io [ o]«] o }+{io }eflo]+{in}+fio] =
[io]+[l+{p -] +[io}{i0]+[io}{10]{io]12]=[io]x 1o ]=

Write each problem in the table here.

1

¥0  x x 2 x3 x4 x5
Bl [l
o] (e
X6 x7 X 8 X9 x10
@ /00
32

Answer Key: Multiplication - Booklet 1

Building Times Tables Worksheet 18
Patterns in Tables
Add the

digits of
the answers

Find as many patterns
Find the answers. in the numbers as you can.

Write the patterns you find below.

wxX1= (o  _L_ Allanswers end _in
10X2= _1o 2 Z.ex0.

WX3= 3 3 L2234 567890 s
10X4=__{Ql *f {41,& 2 JIT ~
10 X5 = 50 s}

10X6 = O 6 Pdddeatce
wx7 =76 1 :
10X8 = 90 ) e pealed

10x9 = 90 9 !

10 X10=_J00 A lens Aiacts £ 3
10 X 11 = LD 4 by one
10X12=_/10 3

10X13=_13n 4

10X14=_[4% 5

10 X 15 = [$0 G

10 X 16 = /60 7

10X17= 17 2

10 X 18 = 780 g

10 X19 = _[90 {

10 X 20 = 900 A

10 X21 = alp 3

10 X 22 = 220 4

10 X 23 = 236 &

10 X 24 = Q40 A

33

3 WS A4 (3 12 € 9099



Finding Patterns in Tables - Worksheet 1

Finding Patterns in Tables - Worksheet 2

910 1) afal4|5|e]7]8 [l t]2|8|l4|s|ef7|a|o9f10]]1]2]3|a]s5]6f7]|8]9]10
18119(:20] 144130113 |14 [15]16 |17]18 |19 20}| [11]12]18]14[15]16]17]18]19] 20| [11[12 113 {14715 [16 |17 |18 ]|19]| 20
28:(29 130 157122 23 |24:125 |o6 |27 |28 |29 |'30]| [21]22 [23 (24| 25 |26 |27 [28 |291.30| |21 |22 |23 |24 |25 |26 |27 [28 |29 [ a0
881391:40| 31|32 I33'i34 |35 36|37 |38 |39 40 31|32 |33 |34 | 35|36:{37 |38 |30| 40| |31|a2 |33 |34 | 35|36 |37 |38 39| 40
18.149 50| |41 |42[a3 Jad |25 |a6 |47 laslas |50|] 41|42 [a3 |44 |45 |46 |47 |48 |40 | 50| |41 |d2:148 |a4 [45 |46 |47 J48 |a0]|50
859 60| [57]52 [53 [54:[55 |56 |57.]58 |59 | 60| | |51|52153 |54 |55 |56 {57158 |59 60| |51 |52 |53 |54 |55 |56 |57 |58 |59 ] 60
70} [61 162 Joa.[64 65 |66 [67 [68 69| 70| | [61 |62 |53 |64 |65 |66 |67 |68 |69 70 |61 |62 [63 |64 |65 |66 |67 |68 |69 | 70
80| 71|72 Fra |74 |75|ve [77 |78°]79 | 80|} [71|72lva |74 |75 |76 |77 |78 79] 80| [71 |72 [ra |74 |75 |76 |r7:{78 |78 |80
90| Is1:ls2 |s3 |84 |85 |86 |57:|ea |89 90| | |81|82 {83 {84 |85 |86 |87 |88 |89| 50| |81 {82 (B3 84|85 |86 |87 |88 [89 |90
100 |9192 [93'|94 |95 95; 97 jos s{é’}wo 91/9293 {94 | 95|96 197 |98 [99 |100! _é{ 92 |93 |94 |05 |o6 o7 [987|99 J100
1|2t si4]s|e|7[8]9el10] [1]|2]|3|4|5]e]7|8] 9|10 1]12|8)4|5]6|7]8|9/10) 11]2)3/4]5]|6]78}9[10
1112 13|14 |15]16] 17| 18|19|20| [11]12[13]14 [15]16]17|18]19| %20 11|12|13[14|15|16{17{18[19| 20| |11|12}18]14 [15|16[17]78|19] 20
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Properties of Multiplication - Worksheet 1 Properties of Multiplication - Worksheet 2
Find the products or factors. Look for a pattern. -
Fill in the blanks to make the number sentences correct.
@Ox@=[o]  Ox()=[0
Product .
@Ox@=[o] (©@x@)=|0 18 ExE)=ExE)
O@-0] @@-[o] | ] @O@=Dx®
Make your own. AWV
X = X
@x@)=[o]  Ox(O=[o 12 O,
Wiite a sentence about something you discovered
All answers ore zero. Zero Timesony numbher 36 X = X
15 Zexro.
Find the products or factors. Look for a pattern.
32 X = X
Ox(®=[3 OxO=[1
@X @_ 8 @X @— 12 Write a sentence about something you found out.
* t
r e fied r
Wx@)=2] @x@-=[12
Write a sentence about something you discovered
A_D)‘f mgmbgt mgjj-_-:pi‘gd b¥Qﬂ9, QQ“Q&
o numbes
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Associative Property - Worksheet 1

Take out a set of linking blocks.
Build a figure that is two blocks long, three blocks wide and four blocks
high. It will look something like this:

This figure is called a rectangular solid.

it's a three dimensional or 3D rectangle.

In these lessons the size of the sides are always
listed in this order: length, width, height.

This solid would be called 2 by 3 by 4.

oo ™o

width
How many blocks did you use to build

this rectangular solid? length

Now build this sofid.

Thisoneisa A by _8 by 2,.
How many blocks will this solid take?

guess AWV actual _ 24

Compare the number of blocks you used for the first solid
to the number of blocks you used in the second solid.

What did you find out?

Arrange the solid another way Draw a plcture of your model.
It could be by

2x4x3 4x3x2 3x4x2 4x2x3

What changes when you change the arrangement of the numbers?
The shape ¢ rectongular solid
What does not change? _Lhe. Total number of blocks.

41

Associative Property - Worksheet 2

Build another rectangular solid like this:

length  width  height
3by4bys 3 4 5

How many blocks will it take to build this

new solid?
actual _ 0O

guess AWV

Now build this solid.

Thisoneisa A by 5 by 3.
How many blocks will this solid take?

guess ____ actual __G0O

length ~ width  height
ol

Arrange the solid another way.  Draw a picture of your model.

ltcould be _5 by H by 3.

Drawing nof shown. length  width  height
How many blocks will this one take? R . —
Ex3x4
guess actual __ b0
4x3x5 3x5x4
42

Associative Property - Worksheet 3

Fill in the blanks to make the number sentences correct.

24| G)x@)x#)=@)x@)x(3)
6] ODD-D DD
2] (Dx@)x(©)=@)x(Dx(e)
%] @@ @@
2] EOxOx®=Ox®x®

Write a sentence about something you found out.

The order ¢ on } e nwmber

but the angwer shx\/s the same.

43

Associative Property - Worksheet 4

In math language, mathematicians often use parentheses ( ) to show what
numbers to solve first,

(2x4) x5=_HO
(2x3)x 4= means multiply 2 x 3 first to get 6.
.8 x 4= now multiply the 6 times the 4 to get 24.

(B3x4)x 2 =
12 x 2 =2H

Find all three ways of associating these three numbers. 3,4 ,5
The first one is done for you.

Do these.

(3x4)x5 = (Ax3)xH =
12 x5=460 15 x A =60
(A x5)x3 =
2!2 Xl: (90
Let's do it again with different numbers. 2 X4 X5 = K0
(2x4)x5= Again. (2X5)X4—
2X4=& 2x5= (___
K x5=HO_ 10 xa=H40
Solve it again. These are in a different order.
(4x5)x2=
4x5=20
20 x2=_HO
What do you notice about the answers? -T‘\(’_\‘/ ot-e. a,H
¢ s6xe
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Associative Property - Worksheet 5

Solve these problems. Remember do what is in the parentheses ( ) first..
Now you will do it like this:
6x4) x 2=
24 x 2= 48
Solve these.
2x4) x 6=____ 2x6) x 4=___
8 x6=48 |2 x 4=48

Again, what pattern do you see in the answers?'ﬂ’ﬂy are ‘H1€ Same.

Sometimes one order is easier than another, Pay attention to which order is
easiest for you. You may need to use addition to get some answers.

(3x6) x 2=
12 x2=_3¢6

(2x3) x 6=___ 2x6) x 3=____
__é‘ X6=_3_‘2 12-__ X 3=_3_(g

Circle the one which was the easiest for you. AwvV

Uneven Stacks

Wirite the multiplication problem and solve it.

6+6+6+G=_L’J‘
b x4 =24

5+5+5+5+8+8+8+8+8 = 60

(5)(_/2}:) + (8 x8)=_to

iR peg

o xT) + (H_x3)=42
100

100
100

30
LB 00 3) 4 (30x.3)- 390

v Draw (2x4)+(7x3)=_R

pae  HHAH

i

Set1 Set 2 x
(5x86) x 2= Bx7) x 2= - EBB
30 x2=_[0 2l x2= ::: _ H
(§x¥)+(_bx_(g)+(§fx2‘)= bk}
(2x6) x 5= 2x7) x 3=
12 x 5=_60 X 3=
(2x5) x 6= Bx2) x7=
0 x 6=_00 e x7=_H2
Circle the one which was the easiest for you in each set. AWV
45 | 46
Factoring: Manipulative - Worksheet 1 Factoring: Manipulative - Worksheet 2
You will need tiles and a pencil. ™1 T
Start with nine tiles. Make a 3 x 3 array with the tiles ] ; |
Record the same size array on the grid. Label the array. 18 tiles 18x1
Use the tiles to build all the different arrays with nine tiles. All the rows _ .
have to be even. Record and label each array on the grid. 9x2
Make more arrays with ten, eleven, twelve, eighteen, twenty, and
twenty-four tiles. 3x6
Choose three numbers to make your own arrays. 6x3
1x9 2x9
. I ] 20 tiles | ]
9 tiles 9x1 ~ 201
2x5 s ]
10 tiles - 10x2 1x20
I - ] 10x1
5x2
11 tiles | ] T 5x4 4x5
11x1 2x10
- 1x10 24 tiles | ]
| txn A%
121 ] |
12x2
12 tiles 6x2
4x3 —
3x4 2x6
... 6x4 3x8
1x12 A%6 2x12
1x24
8x3
47 ' 48
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Factoring: Recording - Worksheet 1

Factoring: Recording - Worksheet 2

Build all the possible arrays using twelve tiles. Record the arrays on the ] Factor these numbers.
grid paper. Write the multiplication number sentence for each array. 10 10 7
3 L 1
4 12x1 / \5 lo/ \‘ I/ \'7
| 2. X o x X 5
x4= 6x2
4x%3 2x86
Write all the factors for twel 1x12 16 16 16
rite all the factors for twelve.
1 /' N\ /N /N
2 12 12 2 X8 HNox¥ dex |
7\ 7\ 7\
3 X4 12 x b X2
24 24 24
12 12 12 y 7\ 7\
" 7N\ 7\ 4x}a_ 3 x_8 2, X |2
X3 22X 6 L x_I2
| x4}
Write the factors for nine. )
9 9 9 18 18 18
7\ 7\ 7\ 7\ 7\ 7\
1 x99 3 x3 Qa x_y A x1g A x99 3 X
Write the factors for fifteen. Wirite the p.roducts of these numbers.
15 15 15, 15 b 2H 13 10
/N I\ I /N /N /N /N
3 X5 5 x3 1 x5 X 5 X_5 _3X_38 6 X_3 _10X_10
o 49 | 50
Multiplication by Addition Pre-Assessment - Part 1 and 2 and Post-Assessment
14 1. Solve. a 4+5+6=15 b 4+d4+4s4+4+=20 c 13
Solve by addition. 4 ! A[_(a 13
23 ég H% 48 {4 146 Pre-Assessment -Part 2 .18
X4 .2 3 Mg X 7 L46 X 7 1. What multiplication problem is shown in each picture? 52
92 423 1 3% fre o3z EEEE E E E E
42 kg + 146
+ 48 1022 aMxJ -20 b3 x3 =15
&3 336 ! 2. a. Draw apicture of 3x 4. b. Show 3 x 4 as an addition problem.
63 {3 w70 oz 162 3+343+3=12
_)(_5— W3 78 X 6 )2, X 8 3. aS.oIve these prob!ems. . 4 2xBxde _—2‘—%
315,43 70 W20 Jo2 hATe 3 6 7
35 70 1R X2 X 4 X3 e 5x7x0=_0
20 TEE 4. Use addition to solve.
i +1e% 14 ltt " b 25 %g . 32 3%
5 1 6 32
o7 ?2:31 7%3 28 h296 475 x5 13 x4 %é x6 %
x5 27 x 3 5 X5 IN $25
2 128 "z % tvs 4l 106 taz
+2T ¥ 1,7,‘2_ 70
{35 + tl 75 5. Write a word problem that uses the problem 6 x 3= _{$ .
- 3"5‘ g% Answer unll he ungue
5 3
58 zg N 34 (‘ 2583 1, 253
X_6 5q 3:" X9 ‘)253 X 5 6. Factorthese numbers.  a. 15 b. 24
38 &g 3% 272 [253 6265 /N /N
5% 3 ' k3 3x5 AN
< 34 +,253 51 5%\ |
Elag 272 6,265 2x12
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