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Purpose

Prerequisites

Materials

Lesson 1

3a.

Circle Math Addition: Review

The purpose is to review expanded Circle Math Addition with two and three circles and two
digits regrouping, Tore-experience that numbers can be broken up into many little problems,
the little problems are solved, and then are put back together to solve the larger problem.

Fluency in Circle Math Addition. See Patterns in Arithmetic: Book2 - Addition section.

Circle Math Addition: Three Circles - Worksheet 1, page 5 (in the Student Workbook)

Large erasable Circle Math Addition
Board 1, page 18, in this booklet
Manipulatives of any kind

Start the lesson by reviewing an expanded
addition problem.

1. Give the problem 8 +9, or one of similar
size. Write the numeral eight in the top
square and thenumeral nine in the middle
square.

2. Have the student break up the num-
bers into the circles and then do all of the
little addition problems.

3. Have the student prove the answer
with blocks. If this is the first time a
student has done Circle Math Addition,
start with the blocks, and then record
the numbers.

o
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Oo Oo

"Claw down, claw down, claw down,
bulldoze over" is a chant one student
made to remember the procedure.
The whole class picked it up.
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3a. Put on the blocks.
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3c. Add all blocks together and move them
to the square.
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1

3c. 8




Worksheets

Lesson 2

Circle Math Addition: Three Circles - Worksheet 2, page 6 Circle Math Addition:
Three Circles - Practice, page 20 in this booklet. Duplicate and write practice
problems appropriate to the ability of each student on the following pages

Use Circle Math Addition Board 2,
page 19. Repeat with two circles
but give a larger problem and have
the student use Base Ten Blocks to
prove. Do not give a regrouping
problem the first time.
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If the student is successful and doesn't have any problems, give a regrouping

problem with two circles.
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Circle Math Addition: Two Circles - Worksheet 3, page 7

Duplicate and write practice problems appropriate to the ability of each student
onthe Black Line Masters that are on the following pages: Circle Math Addition:
Review - Three Circles - Practice and Circle Math Addition: Review - Two

Circles - Practice.

Circle Math Addition: Missing Numbers - Worksheets 1 and 2, pages 8 and 9

Circle Math Addition: Review
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Circle Math Addition: Review @ @ Date
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Purpose

Prerequisites

Materials

Lesson

Circle Math Addition: Three Digits

The purpose is to regroup in addition with Place Value Boards in three and four digits
and to prove understanding with a manipulative.

Standard regrouping with proficiency in two digits

Place Value Addition Board, page 11 (enlarge to 11 x 17 inches and laminate)
Break Up into Hundreds, Tens, and Ones Board, page 12 (cover with contact paper
or place in a clear sheet cover)

Base Ten Blocks or Cuisenaire Rods

Erasable pen

Give each student a Place Value Addition Board. ''Build two hundred thirty-four
on the top row with the Base Ten Blocks." The blocks used are two one hundred
flats, three tens rods, and four single units. ''Build one hundred twenty-three on the
middle row with the Base Ten Blocks." The blocks used are one one hundred flat,
two tens rods, and three singles. ""Record the numbers in the circles on the Break
Up into Hundreds, Tens, and Ones Board."

""Add the numbers together. Record in the circles. Draw the blocks on the
recording sheet.'" The completed problem will look like this:

7
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Do another problem or two together. Then give Circle Math Addition: Three
Digits - Worksheet 1, page 10. Have the student build the problem with blocks
and record in the circles and solve it. Have the student complete the remaining
problems on her own. If no difficulties are encountered, give her Circle Math
Addition: Three Digits - Worksheets 2 and 3, pages 13 and 14. She will now be
regrouping in the tens column. This should be review. Watch how she does the
problem. Have her explain what she is doing and why as she manipulates the
blocks and records. She should trade in the ten cubes for one ten rod.

Circle Math Addition: Three Digits - Worksheet 4, page 15, has regrouping in
both the ones and tens column. Allow her to figure out how to regroup into the
hundreds column. Do these problems together so you observe any problems she
has. The procedure of trading in ten tens rods for a hundred flat is the same
principle as trading in ten ones cubes for atens rod but often is an "aha" experience
for many students. The following is an example of how to manipulate and record.
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Worksheets Circle Math Addition: Three Digits, Worksheets 5 and 6, pages 16 and 17. Duplicate
and write practice problems appropriate to the ability of each student on page 8 in this
booklet: Circle Math Addition: Three Digits - Practice. Also give practice problems
from commercial books available that have riddles and other fun ways for students
to self-correct and gain proficiency through practice.

Circle Math Addition: Four Digits, Worksheets 1 - 6, pages 20 - 25. Use these for
four digit regrouping. Again have the student figure out how to do the trades.
Duplicate and write practice problems appropriate to the ability of each student on
page 9 in this booklet: Circle Math Addition: Four Digits - Practice.

Patterns in Arithmetic: Addition - Booklet 3 Circle Math Addition: Three Digits
Parent/Teacher Guide 7



Circle Math Addition:
ractice -
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Purpose

Prerequisites

Materials

Lesson

Worksheets

Families of Facts

10

Families of Facts

The purpose of this lesson is to relate addition and subtraction as inverse opera-
tions. This program calls them Families of Facts. They are important for many
reasons. Students can learn to check their addition by using subtraction and vice
versa. Learning these relationships strengthens the notion that there is beauty, pat-
tern, and sense in numbers. Understanding relationships is fundamental to under-
standing algebra. This will be review for students familiar with the Patterns in
Arithmetic series.

Basic understanding of addition and subtraction concepts

Any counters
Scratch paper and a pencil

Ask the student to make any addition problem using any two single-digit numbers,
e.g.,6+7=13.

Say, using only these three numbers, 6, 7, and 13, make three more number
sentences that are true but different. Prove them with counters.”

There are many possible incorrect combinations, suchas 13 +6=7,13+6=7,
7-6=13,6-7=13,etc. Allow the student to explore and figure out and verify
the correct equations.

The possibilities are 7 + 6 = 13
13-7=6
13-6=17

Give the student another set of numbers that makes a Family of Facts, such as 3,
9, and 12. “Make four number sentences from these numbers that are true.”

3+49=12
9+3=12
12-3=9
12-9=3

After completing several sets of fact families or Families of Facts: Worksheet 1,
have the student look for patterns.

Families of Facts: Worksheets 1 - 2, pages 26 and 27

Patterns in Arithmetic: Addition - Booklet 3
Parent/Teacher Guide



Purpose

Prerequisites

Materials

Warm Up

Lesson 1

Lesson 2

Worksheets

- Give a column addition problem such as:

Patterns in Sums: Column Addition

The purpose is to develop pattern play and to facilitate mastery of sums and to "make
tens,” counting in place value units, as a strategy for efficient adding.

Breaking Up Numbers lessons and experience with column addition

Patterns in Sums: Column Addition - Worksheet 1, page 29
Cuisenaire Rods 3
Centimeter graph paper or scratch paper 4

1

2
4
1
+ 2

+

Give a few column addition problems such as:

""Make ten as many ways as possible using only Two examples:
two rods. Prove that each is equal to ten. Draw 4
a picture of the rods and record each combination +6
in anumber sentence on scratch paper or centime-

ter graph paper."

rIuaSew
o138 3T
a8ueio

5|
O W

"With the combinations you just made, write
three column addition problems that would
be easy to solve." Example:

+s

(&2 Rucli \b IR S @)

oe1q

1

3

""Is there a way to make this 4
addition easier?" 9
+3

9913 JIep

One student drew a looping line between each pair
of numbers that added up to ten and wrote ten in 6
the loops. Example:

10

Take students' suggestions and try them. 10 3
4

"Does the answer come out the same? 9

Why?" + 3
Then the student drew looping lines between the pair of numbers G
O 6

that were doubles and wrote their sum. Finally she added the
pairs of numbers: 10 + 10 + 6 = 26.
"Try this looping method." Example: + 3

Patterns in Sums: Column Addition, Worksheet 2, page 30
Patterns in Sums: Missing Numbers introduces the concept of a letter replacing one
of the numbers. Have the student figure out how to solve this type of problem.

Patterns in Arithmetic: Addition - Booklet 3 Patterns in Sums: Column Addition

Parent/Teacher Guide
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Purpose

Prerequisites

Materials

Lesson
Session 1

Worksheets

Session 2

Circle Math: Equality
12

Circle Math: Equality

The purpose is to practice combinations of numbers that are equal, to increase
flexibility in thinking, and to reinforce conservation of number. To practice the
commutative property of addition, e.g., 7+ 6=6+7.

Circle Math Addition and Families of Facts

Circle Math Equality: Two Circles - Worksheet 1, page 31
Any manipulative

The first problem is done for you as an example.
The next problem is:

olojore

"Place the manipulative (in this example, beans) on the 5 + 3."

""How many beans will be on the other side of the equal sign?" "Eight."
""How can you break up that number of beans so there is seven in one group?"

OG-0

""How many beans will be in the other circle? Record the amounts and read the
equation.” The last bean is moved to the empty circle and a one is recorded.

olo =10

"If there were two circles with no numbers in them, how else might you solve the

equation?" Possible answers: 6 +2,5+3,4+4+4,34+5,2+6,1+7,0+38, or
8+0.

Do the next problem together. ""Explain how you solved it." Thenhave the student

complete the worksheet on her own. Some students may be able to do the problems

without manipulatives.

Circle Math: Equality - Two Circles, Worksheet 2, page 32
Circle Math: Equality - Two Circles, Worksheet 3, page 33

""Solve this page of problems using the Commutative Property." The solution to
the firstexample would be 6 +7=7 + 6. This is the commutative principle of addition.
Students have used this principle when doing Families of Facts. Giving part of the

answer places a constraint on the solution.
Patterns in Arithmetic: Addition - Booklet 3

Parent/Teacher Guide



Session 3 Circle Math: Equality - Three Circles -Worksheet 4, page 34

The same method applies with breaking up three or more numbers. These
problems are to help a student generalize the procedure. The first problems break
up numbers like this:

The Commutative Property is not being used here because the expansions use
differentnumbers. ""How did you solve the equation? Prove that your answer
is correct. How else could you make the two sides equal?"

Test for This is to test to see if the student will find it easier to just change the order of the
Understanding numbers instead of expanding them with different numbers. The last problem is:

O+©O+©=©+O+O

If the student has generalized the Commutative Property, then the solution would
look like this:

OROZOLOLOZO

Or this:
Worksheet Circle Math: Equality - Two Circles and Circle Math: Equality - Three Circles

Black Line Masters are on the following pages in this booklet. Duplicate and
write practice problems appropriate to the ability of each student.

Patterns in Arithmetic: Addition - Booklet 3 Circle Math: Bquality
Parent/Teacher Guide 13



Circle Math: Equality Date
Two Circles
Practice - Make multiple copies.
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Make your own.
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Circle Math: Equality Patterns in Arithmetic: Addition - Booklet 3
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Circle Math: Equality Date
Three Circles
Practice - Make multiple copies.

Patterns in Arithmetic: Addition - Booklet 3 Circle Math: Equality
Parent/Teacher Guide 15



Picture My Learning

1
This picture will help a student visualize what facts she needs to learn. 2
Randomly choose a box, e.g., the one with the circle in it, and 3 é )
" " . . . . N
say, "3 + 2." Count in your mind and estimate how long it
takes the student to give a correct response. 1123

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

In four to six seconds, color the square orange for "I've almost got it."

In seven to ten seconds, color the square yellow for "I don't know it but I can figure it out." If it takes
over ten 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. A Black Line Master is on the following page.

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.

Ol oo | N OO0 B~ WD

+ (1,23 |4|5|6 7|89

Picture My Learning Patterns in Arithmetic: Addition - Booklet 3
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Picture My Learning Date

Practice - Make multiple copies.

4+ ol o/ Nl M| w| N

Patterns in Arithmetic: Addition - Booklet 3 Picture My Learning
Parent/Teacher Guide 17
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Circle Math Addition Board 2

Patterns in Arithmetic: Addition - Booklet 3 Circle Math Addition
Parent/Teacher Guide 19
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g = green triangle

t = tan rhombus

@ ® ® ® B
Patterns in Arithmetic
Addition: Booklet 3
Regrouping into Four Digits
Answer Key
for the
Student Workbook
By Suki Glenn and Susan Carpenter
Answer Key Legend Note: Some items and pages are left out of

AWYV = answer(s) will vary Cuisenaire Rods the answer key.
BUWY =break up will vary 1 w = white 1) Some pages in which the answers are
OWYV = order will vary 21 =red open-ended or will vary.

3 1g =light green 2) Make your own problems. Since
Pattern Blocks 4 p =purple students create their own problems and
r =red trapezoid 5y =yellow solutions, these sections give valuable

'y = yellow hexagon 7 bk = black
0 = orange square 8 bn =brown
b = blue parallelogram 9 bl =blue

10 o =orange

Patterns in Arithmetic: Addition - Booklet 3
Answer Key for the Student Workbook
©2010 Pattern Press

Published by Pattern Press
P.O. Box 2737
Fallbrook, CA 92088

6 dg =dark green

information about the level of confidence
and competence. It can be a useful source
of curriculum for other students.

3) Practice pages.

4) Workboards.

5) The answers are in the Parent/Teacher
Guide.

All rights reserved.
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Addition - Booklet 3

Speed Test - Worksheet 1 Speed Test - Worksheet 2
2 x5 sz 40 £8  £4 | 4 15 5 22 si 28
3 9 H 5 10 7 3 2 M & 5 9
6 7 2 8 5 7 8 3 4 8 5 4
+5 +2 +9 +8 +7 +8 +8 +3 +9 +6 +8 +2
I q I 16 12 15 16 6 13 14 (3 G
S SR T S -V SR S S
A - T A S T B WY AN P AT
6 7 9 7 4 8 8 4 9 7 7 0
2 6 9 3 8 5 +§ 12 ig_ +g LS i_g_
A R L - (I
6 9 2 5 7 3
4 3 2 3 4 3 +4 +5 +8 +0 +9 +4
+4 +5 5 £2 1_15_ +6 10 e 5 6 T
€ g 7 5 q 1 4 2 6 9 3
+2 +5 +2 +6 +5 +7
! 5 3 9 H (2 14 10
Circle Math Addition - Worksheet 2 @@ _(.}ircle Ma;th AdditianU\-wV‘\{lorksheet 3
Three Circles wo Circles
O @
BUWV L aomgles: (2 32 =O+Q 28]=(O+(O
15=+Er®  [12]=O+O*Q | +[sa]-O+O +[20=-O+O
+§=@++@ + 45 =O+Q+O Q5 =O+O 57 =O+O
SO OO0
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=00 12)=O+O
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Circle Math Addition - Worksheet 1

Missing Numbers

Missing Numbers Buwy

Circle Math Addition - Worksheet 2

12|=(4)+(1 )+ 12,|=(0 )+ ' =O+O+@ N =@+@
+[ 13 ;%+%+% +/2 =+% +:7=O+O+@ +|Is =@+@
e e | OO (= =(©)+()
13 |=(q@ Y+ ( 4 )+ =5LUU.‘: 12 =@+@+@ 4 =@+@
+ =+%8 + ?-;88 @@ +[i=r®
FE @D ot | 2EO@@  []=@+©
19 =@+@+@ 19 =@+@ 3 =+@+@ 12 =@+@
[E-GO +H-@@ [H-OO@ [2-O©
_737=+@+@ 33 =+@ 3r =@+@+@ 1 =@+@
S\/i(r)«:rll?ShM:;tr\1Addition: Three Digits S\;gfsil\]ﬂ:;{w 2Addition: Three Digits

Use Base Ten Blocks

Example: 7
7

Answer Key: Addition - Booklet 3

-+

®®
O
50 .

o+

®

-+
-+

e
4

-+

elo®
HEE- @
5 GO &

PO®
BOC>

= 0@



Circle Math Addition: Three Digits

Worksheet 3
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Circle Math Addition: Three Digits
Worksheet 4
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Circle Math Addition: Three Digits

Worksheet 5
Examgle:

Buwv

Circle Math Addition: Three Digits
Worksheet 6 Buwv

2@ @@ OO0 F=OO00  E=OO+O
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Gus the Bus Driver Expanded Addition

2 20 200 2,000 2,222
A : +2 + 20 + 200 + 2,000 + 2,222
Gus, the bus driver, drives groups on field trips during the weekends. In May, he 4 lfo /7@9 ’%MD %W
drove senlor citizens on tours. One was 186 miles long and one was 118 miles.
How many miles did they travei? 30& I% 6’
Show your work. 'l" i / g
304 3 30 300 3,000 3,333
+3 + 30 + 300 + 30 + 3,333
6 G 600 3030 blople
in June, his trip odometer showed trips of 76 miles, 420, and 73 miles. What was 4
his total for June? Round off about how many more miles did he travel in
June than May? _300 7é 5%
Show your work. /'%‘2,0 — 304/: 4 40 400 4,000
L3 R6 45— 3 4 40 40 4,040 4,444
569 00 +4  +.4  +400  +4400 +4.444

(2. e eHo o 88%¢

In July, he drove a bus of special Olymplans to thelr tournament, a 472 miles round

trip. He also drove a charted bus of legislators to tour pollutlon prob[em sites 248 5,050
g’tjlgsv %(Lv:&noarnky miles did he drive In July? _720 ,(/72 ) 54+5= ]O 500 + 50 = 55:0 + 5.055
248 1o/ 05
TR0 50+50= 00  500+505= /005
How many miles did he drive in May, June, and July? /' A 9 oy .
Show your work. 3 0 /‘f 19
3569

720 Circle Math Addmon Four Digits - Worksheet 2
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Circle Math Addition: Four Digits - Worksheet 1 =
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. - @ Circle Math Addition: Four Digits - Worksheet 321
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Circle Math Addition: Four Digits - Worksheet 4
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Circle Math Addition: Four Digits - Worksheet 5
Standard Expanded
160 1D

2,346 = 2,000+ 300 +40+6
+1,367 = 1,000 + 300 + 60 + 7

Please correct it and explain how you fixedit. 1 3 2
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Families of Facts - Worksheet 2

Missing Numbers

Use only the three numbers in the box %I%Vﬁ M ’ﬁhﬁ\r% @ @ @ @
to makeyfour number sentences. @ @ @ ®
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Circle Math: Equality - Worksheet 1
Two Circles
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Circle Math: Equality - Worksheet 2
Two Circles
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Circle Math: Equality - Worksheet 3
Two Circles  Solve using the easiest way you found.
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The easiest way is called the Commutative Property.
Wirite a definition of the Commutative Property.

‘hanaing the er of the addends
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Circle Math: Equality - Worksheet 4
Three Circles
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Practice - Worksheet 1

Solve these problems.
If the answer begins with:
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Practice - Worksheet 2
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