Ies

O
=
v
-

W)
"2
Y
' <
o0
O
O
LLl
—

e
Q
(p)
A=
=
O
=
=Y
O
=
an]

9,
<
L
@,
<
LLI
—

Z
O
-
a
a
<



Brick Math Series

TEACHING

ADDITION

USING
LEGO® BRICKS

Dr. Shirley Disseler

®

COMPASS



Teaching Addition Using LEGO® Bricks

Copyright ©2017 by Shirley Disseler
Published by Brigantine Media/Compass Publishing
211 North Avenue, St. Johnsbury, Vermont 05819

Cover and book design by Anne LoCascio
Illustrations by Curt Spannraft
All rights reserved.

Your individual purchase of this book entitles you to reproduce these pages as needed for your own classroom
use only. Otherwise, no part of this book may be reproduced or utilized in any way or by any means, electronic
or mechanical, including photocopying, recording, or information storage or retrieval system, without prior
written permission from the publisher. Individual copies may not be distributed in any other form.

Brigantine Media/Compass Publishing
211 North Avenue

St. Johnsbury, Vermont 05819

Phone: 802-751-8802

Fax: 802-751-8804

E-mail: neil@brigantinemedia.com
Website: www.compasspublishing.org
www.brickmath.com

LEGO®, the LEGO® logo, and the Brick and Knob configurations are trademarks of the LEGO® Group, which
does not sponsor, authorize, or endorse this book. All information and visual representations in this publication have
been collected and interpreted by its author and do not represent the opinion of the LEGO® Group.

ORDERING INFORMATION

Quantity sales

Special discounts for schools are available for quantity purchases of physical books and digital downloads.
For information, contact Brigantine Media at the address shown above or visit

www.brickmath.com.

Individual sales

Brigantine Media/Compass Publishing publications are available through most booksellers.
They can also be ordered directly from the publisher.

Phone: 802-751-8802 | Fax: 802-751-8804

www.compasspublishing.org

www.brickmath.com

ISBN 978-1-9384066-5-2



CONTENTS

Introduction.........coiiiiiiiiieirieennncnss 5
How to Teach with the Brick Math Series ......... 7
Chapter 1: What Does It Mean to Add?.......... 11
Chapter 2: How ManyWays? ......cceeeeveennes 18

Chapter 3: Ten-Frames Addition within Twenty. . . 22

Chapter 4: Place Value Addition ............... 28
Chapter 5: Decomposing Numbers............. 33
Chapter 6: Result Unknown Problems........... 42
Chapter 7: Change Unknown Problems ......... 48
Chapter 8: Start Unknown Problems ............ 57
Chapter 9: Adding Larger Numbers............. 63
AppendixX.....cciiiiiiiiiiniietcenttcnscenaens 67

* Suggested Brick Inventory
e Student Assessment Chart
e Baseplate Paper

DR. SHIRLEY DISSELER | TEACHING ADDITION USING LEGO® BRICKS 3



WHAT DOES IT
MEAN TO ADD?

Students will learn/discover:

The definition of addition
What it means to add two numbers
How to combine sets

Why is this important?

Being able to model addition and understand what it means
to add will serve as a model for combining sets in multi-
plication. Formulating an understanding of basic addition

helps students with place value when adding larger numbers.

Vocabulary:

Add: To join or combine sets

Sum: The combined total of two or more sets

Addend: Terms in an addition problem

Plus: A symbol of math that denotes addition

Set: An individual amount with a common characteristic;
one amount

How to use the companion student book, Learning
Addition Using LEGO® Bricks:

After students build their models, have them draw the
models and explain their thinking in the student book.
Recording the models on paper after building them with
bricks helps reinforce the concepts being taught.
Discuss the vocabulary for each lesson with students as
they work through the student book.

Use the assessment in the student book to gauge student
understanding of the content.

SUGGESTED BRICKS

Size Number
1x1 20
1x2 10
1x3 8
1x4 8
1x6 4
1x10 4
2x2 8
2x3 6
2x4 6
2x6 4

Note: Using a baseplate
will help keep the bricks in
a uniform line. One large
baseplate is suggested for

these activities.
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‘V‘ or

Set 1 Set 1

Set 2

Set 2

12

Part 1: Show Them How

1.

Build a model of the number 3 using either three 1x1
bricks or one 1x3 brick. Have students build their own
models.

Ask students what number the model represents and
how they know. Students should understand that
counting each stud one-to-one shows 3 studs.

Have students draw the model and label it Sez 1. Explain
that a set is represented by a group of studs that model
one number.

Build another model that shows the number 4. You can
do this in four different ways: four 1x1 bricks, two 1x2
bricks, one 1x4 brick, or one 2x2 brick. Have students
make their own models.

Have students draw their models and label them Sez 2.

Ask students what would happen if one set of studs from
Set 1 (representing the number 3) and one set of studs
from Set 2 (representing the number 4) were combined.
Students should answer that there would be 7 studs in
the group. Have students build the solution model to
prove the answer.

Have students draw their solution model and label it Sez 3.

TEACHING ADDITION USING LEGO® BRICKS | DR. SHIRLEY DISSELER



Explain that Set 3 represents the sumz in the problem and
that Sets 1 and 2 represent the addends. Show students a
drawing of the brick model with the brick sets separated
slightly, with a box between them that has an addition

symbol in it.

OCO0OO00OOOO O00OO0OOO0
OO]OOO@QO OO 000000
O O|0 O|o O O OO0 OO
OOH"' Ojo O OO 0O|0J0OOO
O O0PJIOOOOO OO 0OOOOO0
OO0O0O0OOOO0 O OO0 OO0O0
OO0O00OO0O0O0O0 O OO0 O OO
OO0O0O0O0OOO0 O OOIPIOOO

Explain to students that the box between sets 1 and 2 is
where we show the action of the math, using the addi-
tion symbol (+). Tell students that although this is some-
times called a “plus sign,” it’s better to name it using the
action of the math—addition.

Note: Be careful not to call the addition symbol the
“plus sign,” because it is not always referred to with
that terminology. This can cause vocabulary issues on
standardized tests.

Show students how to write a mathematical statement
for their model: 3 +4 =7

Have students write the mathematical statement.

Review the terms set, add, addend, and sum using the
models.

DR. SHIRLEY DISSELER | TEACHING ADDITION USING LEGO® BRICKS
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S. Have students build a model of the number 8 using studs.
Remind students that they are counting studs, not bricks.

Build a model of the number 8. Show students your
model and ask how their models are like yours and
different from yours. Remind them that 8 can be made
many ways and list some of them (3 + 5;4 +4; 7 + 1;
6+2,3+5,etc.)

Have students draw their models of 8.

Possible models
o/
C -
L
T+1+1+1+1+1+1+1 242+2+2 4+4 4+4 8+0
\d
\d
4
A4
\ 4
543 345 |

1+ 1+1+1

6. Have students build a model of 4.

Have students draw their models of 4 on the
same baseplate paper with their drawing of 8.

Possible models

1 4 TEACHING ADDITION USING LEGO® BRICKS | DR. SHIRLEY DISSELER



7. Have students draw a box between the drawings of the
two sets that show 8 and 4, and then place the addi- Possible models:
tion symbol in the box. Ask students what the addition
symbol means. Students should understand that it shows
combining the two numbers or sets into one set.

two sets
of 8 and 4

Have students combine the two numbers and make a
model that shows the solution or the sumz. The sum of 8
and 4 is 12. Have students draw their model.

Have students write a mathematical sentence for
the addition problem. Students should write § + 4 = 12.
Have students describe or explain the action according

to the steps. o
combining

solution of §and 4
12 studs
8. Have students model the problem 9 + 5 = using the
following steps: Possible models:
two sets

e Build the number 9 with studs and build the number 5
with studs and draw the model

* Place the appropriate math symbol between the addends
in the drawing

® Build a model that shows the sum of the two addends
and draw the model

e Describe the model

of 9 and 5

g

Student should show this level of understanding:
“This model shows a set of 9 and a set of 5 added
together to get 14. The sum is 14. Addends are 9 and 5.
Adding means to put together in one set.” combining the

addends 9 + 5

sum

of 14 studs
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Set 1 Set 2 Part 2: Show What You Know

the number 2 the number 6

1. Can you build a model that shows the number 2 and
a model that shows the number 62 Draw your model.
Label the numbers Set 1 and Sez 2. Build Set 3 as the
sum of Sets 1 and 2.

Label the parts of the drawing and write a math
sentence.

The action of

Set 3 combining (addition)
the sum 24+6
2+6=8
2. Can you build a model that shows the number 6 and
a model that shows the number 9? Draw your model.
Label the numbers Sez I and Set 2. Build Set 3 as the
Set 2 sum of Sezs 1 and 2.
Set 1 the number 9

the number 6 Label the parts of the drawing and write a math

sentence.

The action of
combining (addition)
6+9

the sum
6+9=15
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addend 5

3. Can you build a model for this math sentence? 5 + 7 = 12

addend 7
Draw and explain your model. Label all the parts

of the model (addends, sum, math symbol).

The sum, or

5+ 7 =12 studs
The action of

combining or

adding 5 + 7

4. Can you build a model that shows 2 tens and 4 ones
added to 1 ten and 2 ones? What is the sum? Show how
you found the sum. Draw and explain your model. Write
a math sentence for your model.

Note: The model illustrated is a ten-frame model, but
more advanced students may use a place value model.

2 tens and

4 ones The addition or

combining into 3
tens and 6 ones
24+ 12 =36

1 ten
and 2 ones

Challenge:

Build a model of an addition problem. Do not include the
sum in the model. Find a partner and exchange problems.
Solve your partner’s problem. After you have both completed
the problems, discuss your solutions and make sure you can
explain the model. Draw your partner’s models and your solu-
tion to the model. Explain your solution in writing.

DR. SHIRLEY DISSELER | TEACHING ADDITION USING LEGO® BRICKS 1 7



Brick Math Series:
TEACHING MATH USING LEGO® BRICKS

www.brick-math.com
Brick Math Series Brick Math Series
TEACHING TEACHING TEACHING
COUNTING AND ADDITION SUBTRACTION

CARDINALITY USING \ USING
USING LEGO' BRICKS <@ LEGO' BRICKS

‘ LEGO’ BRICKS

Dr. Shirley Disseler Dr Shlrley Disseler
Math Curriculum Expert h Curriculum Expert

TEACHING  TEACHING  TEACHING
FRACTIONS  MULTIPLICATION DIVISION

USING ]
. LEGO' BRICKS &,  LEGO BRICKS

LEGO’ BRICKS

o -
-
-

Dr. Shlrley Dlsseler

Dr. Shirley Disseler
Math Curriculum Expert Math Curriculum Expert

Companion Student Editions
Individual student books that follow the teaching curriculum, complete with additional
activities for practice and assessments.

LEA a LEA a LEARNING
RACONS mbeibunes | LEARNING

USING LEGO' BRICKS REING LEGO ERIER USING LEGO' BRICKS

LEARNIN LEARNlNE' LEARNlN

0UNT|NG AND ADDITION UBTRACTION
USING LEGO' BRICKS USING LEGO' BRICKS

ol BRICKS rma oo






