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Math Expressions /

Getting Reudg to Teach Unit 6 VOCABULARY

As you teach this unit, emphasize

Learning Path in the Common Core Standards .
understanding of these terms.

In this unit, children work toward building fluency with addition and e ungroup
subtraction within 1,000 and mastering all addition and subtraction * New Groups Above
word problem subtypes. * New Groups Below
See the Teacher Glossary.
Visual models and real world situations are used throughout the unit L y

to help children understand the meaning of addition and subtraction.

Help Children Avoid Common Errors

Math Expressions gives children opportunities to analyze and correct
errors, explaining why the reasoning was flawed.

In this unit we use Puzzled Penguin to show typical errors that
children make. Children enjoy teaching Puzzled Penguin the correct
way, why this way is correct, and why Puzzled Penguin made the
error. Common errors are presented in the Puzzled Penguin feature in
the following lessons:

> Lesson 3: Comparing the first digit in two numbers rather than
the correct place values

» Lesson 6: Incorrectly lining up the place values when adding
» Lesson 11: Incorrectly recording ungrouping in subtraction
b Lesson 14: Using extra information that is given in a word

problem and drawing the wrong diagram for the word
problem given

In addition to Puzzled Penguin, there are other suggestions listed in
the Teacher Edition to help you watch for situations that may lead to
common errors. As a part of the Unit Test Teacher Edition pages, you
will find a common error and prescription listed for each test item.
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: Lessons

234

Numbers to
1,000

Counting Money Children build on their understanding of the
number of pennies in a dollar to count by 100s to 10 hundreds, or
1,000. This activity introduces children to their work with counting to
1,000 and adding and subtracting within 1,000 in this unit.

Represent 3-Digit Numbers As children work in this unit, they will
represent numbers with drawings of boxes, stick, and circles; with
Secret Code Cards; and numerically in standard and expanded form.
They have used all of the methods to represent 2-digit humbers
and 3-digit numbers to 200 in earlier units. They now expand their
understanding to represent any number through 1,000.

For example, to represent 473, children can use both Secret Code
Cards and math drawings. By using both methods, children reinforce
their understanding of the structure of numbers and the base-

ten place value system and build their ability to write numbers in

400 70

expanded form.
410070 3-u773
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from THE PROGRESSIONS FOR
THE COMMON CORE STATE
STANDARDS ON NUMBER AND
OPERATIONS IN BASE TEN

Understand Place Value
Representations such as
manipulative materials, math
drawings and layered three-

digit place value cards afford
connections between written
three-digit numbers and hundreds,
tens, and ones. Number words

and numbers written in base-ten
numerals and as sums of their base-
ten units can be connected with
representations in drawings and
place value cards, and by saying
numbers aloud and in terms of
their base-ten units, e.g., 456 is
“Four hundred fifty six” and “four
hundreds five tens six ones.”

\

Support with Quick Practice Four Quick Practice routines (Add or
Subtract 100, Add Over the 100, Mentally Add 10, and Mentally
Subtract 10) that provide practice in building addition and
subtraction fluency and mental math are introduced in Lessons 2 and

4. If the children in your class need extra support, use these whenever

you have a few extra minutes, such as just before lunch or recess.
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Compare Numbers Comparing numbers is an important prerequisite
skill for understanding when it is necessary to regroup in subtraction.
In Unit 2, children used the symbols <, >, and = to show relationships
between numbers up to 200. Now they will use them to compare any
3-digit numbers.

Write <, >, or =.

1. 635 @ 735 2. 527 @ 527

Children have used both representations and place value comparisons
to compare numbers through 200, and they will build on this
knowledge as they discuss and explain methods for comparing
numbers. It should now be easier for children to compare numbers
using place value, but if it is still difficult for some children, suggest
that they use math drawings or Secret Code Cards to represent the
numbers before they write the comparison symbol.

You may need to guide children to see that the most efficient way to
compare numbers is to start at the leftmost place value and compare
the values of the digits in each place moving from left to right, but
let children who remember and understand the process explain it to
those who do not. Peer teaching can often be more powerful than

a teacher’s explanation. Some children may also find it helpful to
first write each number in expanded form and then compare the
hundreds, the tens, and the ones in that order.
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from THE PROGRESSIONS FOR
THE COMMON CORE STATE
STANDARDS ON NUMBER AND
OPERATIONS IN BASE TEN

Understand place value Comparing
magnitudes of two-digit numbers
draws on the understanding that

1 ten is greater than any amount
of ones represented by a one-digit
number. Comparing magnitudes

of three-digit numbers draws on
the understanding that 1 hundred
(the smallest three-digit number)

is greater than any amount of tens
and ones represented by a two-
digit number. For this reason, three-
digit numbers are compared by first
inspecting the hundreds place (e.g.
845 > 799; 849 < 855).




i Lessons

Adding to
1,000

(5) (6] (7] (8

In these lessons, children build on methods of adding that they
learned and used in Unit 2.

Proof Drawings and Secret Code Cards At first, children use proof
drawings to add, and later they use them to verify their work.
Because they can relate each step in a proof drawing to a step in a
numerical method, children build understanding of addition with
multidigit numbers.

The following example shows how to use a proof drawing to find the
total of 456 + 278.

from THE PROGRESSIONS FOR
THE COMMON CORE STATE
STANDARDS ON NUMBER AND
OPERATIONS IN BASE TEN

Use place value understanding and
properties of operations to add and
subtract Students become fluent in
two-digit addition. Representations
such as manipulative materials and
drawings may be used to support
reasoning and explanations about
addition with three-digit numbers.

oo
o
456 ‘ ‘ ’ ‘ ‘ o
o
456 + 278 =|:|
(oe}
00
o
o
6 hundreds 1 new hundred 1 new ten
2 tens 4 ones
7 hundreds + 3tens + 4 ones = 734

Children may also use Secret Code Cards to add and then make proof
drawings to solidify their understanding of an addition.

200 + 20

¥ oo

=220
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Numerical Methods In Unit 2, children learned three methods for
adding 2-digit numbers: Show All Totals, New Groups Below, and
New Groups Above. In this unit, they extend these methods to
working with 3-digit numbers.

The following examples show how these methods are used to find
456 + 278, the example illustrated before for a proof drawing. It is
useful to compare the drawing and the three methods. As children
work with these methods, encourage discussion, especially if children
develop similar methods of their own. Emphasize what happens in a
method when a new ten or new hundred is formed.

Show All Totals New Groups Below New Groups Above

450 : 450 : 456
+278 : +278 : +278
- —t4— -
00 : 734 : 734
120 : :
4 : ]
734 :

Add Up to Find an Unknown Addend In Lesson 8, children review
the Adding Up method for finding an unknown addend and use it
for problems with numbers within 1,000. This method is built on the
inverse relationship between addition and subtraction. Although
many children think of Unknown Addend problems as subtraction
problems, adding up is an efficient way to find an unknown addend.
How children use this method depends on their number sense and
ability to compose and decompose numbers. The following examples
show three ways to find the unknown addend in 156 + []= 734,

4 ™
5o+ 1= 734 | 156+ = 734 734
+ 4 s 160 + 4 160 /\
+ 40 is 200 + 40 s 200 56 0 o
+534 15 734 4500 is 700 o 'G‘;
¢ 3 s 734 1075 20
O 534 is 734
———
. /
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from THE PROGRESSIONS FOR
THE COMMON CORE STATE
STANDARDS ON NUMBER AND
OPERATIONS IN BASE TEN

Use place value understanding and
properties of operations to add
and subtract Students could also
view 302 — 184 as an unknown
addend problem 184 + [ ]= 302,
thus drawing on the relationship
between subtraction and addition.
With this view, students can

solve the problem by adding on
to 184: first add 6 to make 190,
then add 10 to make 200, next
add 100 to make 300, and finally
add 2 to make 302. They can then
combine what they added on to
find the answer to the subtraction
problem: 6 + 10 + 100 + 2 = 118.
This strategy is especially useful in
unknown addend situations.




: Lessons

3-Digit :
Subltgraction 1 9 :'a "M 12

In these lessons, children build on methods of subtracting that they
learned and used in Unit 4.

Proof Drawings and Secret Code Cards Children may use proof
drawings and Secret Code Cards to subtract. These tools help children
move toward using numerical methods and can also be used to verify
numerical methods.

The following examples show a proof drawing and Secret Code Cards
that represent 432 — 273,

‘ | | | 00000
/-> ccooo
* [a]a]
1 hundred, 5 tens, 9 ones remain.
432 — 273 =159

-

1
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Numerical Methods In Unit 4, children learned two methods for
subtracting 2-digit numbers: Ungroup First and Expanded Method.
In this unit, they extend these methods to working with 3-digit

numbers.

The following examples show how these numerical methods are used
to find 432 — 273, the example shown with a proof drawing and with
Secret Code Cards. It is useful to compare the drawing, the cards,

and the numerical methods. As children work with these methods,
encourage discussion of what happens when a number is ungrouped.

- 273 - 273

159

(Ungroup for more tens
first and then for more

Left to Right Ungrouping

33 @ 212
Wiz 432 _

- 273

(Ungroup for more ones
first and then for more

Right to Left Ungrouping

- 273 ‘_.
159

Magnifying Glass View

from THE PROGRESSIONS FOR
THE COMMON CORE STATE
STANDARDS ON NUMBER AND
OPERATIONS IN BASE TEN

Use place value understanding
and properties of operations

to add and subtract Students
become fluent in two-digit
subtraction. Representations such
as manipulative materials and
drawings may be used to support
reasoning and explanations about
subtraction with three-digit
numbers.

I00 + 50 + 9 = |59

ones.) tens.) 3 hundreds + 12 tens
+ 12 ones =432
Expanded Method
120
300 20 12
432 = 400 + 30 +.2
- 273 =200+70 +3

Deciding When to Ungroup Children review how to decide when
they need to ungroup to subtract. They discuss four examples to help

guide their thinking.

427
- 165

423
- 165

483
- 165

487
- 165

Be sure children understand that they can always ungroup in all
places to subtract if they prefer, but they should realize that it is
more efficient and less likely to cause errors to ungroup only

where needed.
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