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n Grade 1

Operations and Algebraic Thinking 1.0A

Represent and solve problems involving addition and subtraction.

1. Use addition and subtraction within 20 to solve word problems involving situations of adding to, taking
from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using
objects, drawings, and equations with a symbol for the unknown number to represent the problem.?

2. Solve word problems that call for addition of three whole numbers whose sum is less than or equal to
20, e.g., by using objects, drawings, and equations with a symbol for the unknown number to represent
the problem.

Understand and apply properties of operations and the relationship between addition and subtraction.
3. Apply properties of operations as strategies to add and subtract.? Examples: If 8 + 3 = 11 is known, then
3 +8 =11 s also known. (Commutative property of addition.) To add 2 + 6 + 4, the second two numbers
can be added to make a ten, so 2 + 6 + 4 =2 + 10 = 12. (Associative property of addition.)
4. Understand subtraction as an unknown-addend problem. For example, subtract 10 — 8 by finding the
number that makes 10 when added to 8.

Add and subtract within 20.

5. Relate counting to addition and subtraction (e.g., by counting on 2 to add 2).

6. Add and subtract within 20, demonstrating fluency for addition and subtraction within 10. Use
strategies such as counting on; making ten (e.g.,, 8+ 6=8+2 +4 =10 + 4 = 14); decomposing a number
leading to aten (e.g., 13-4 =13 -3 -1 =10-1 =9); using the relationship between addition and
subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 — 8 = 4); and creating equivalent but easier or
known sums (e.g., adding 6 + 7 by creating the known equivalent6 +6+1 =12 +1 =13).

Work with addition and subtraction equations.

7. Understand the meaning of the equal sign, and determine if equations involving addition and
subtraction are true or false. For example, which of the following equations are true and which are
false?6=6,7=8—-1,5+2=2+5,4+1=5+2,

8. Determine the unknown whole number in an addition or subtraction equation relating three whole
numbers. For example, determine the unknown number that makes the equation true in each of the
equations 8+ ?=11,5=0-3,6+6 =Ll

Number and Operations in Base Ten 1.NBT

Extend the counting sequence.
1. Countto 120, starting at any number less than 120. In this range, read and write numerals and
represent a number of objects with a written numeral.

Understand place value.
2. Understand that the two digits of a two-digit number represent amounts of tens and ones. Understand
the following as special cases:
a. 10 can be thought of as a bundle of ten ones — called a “ten.”

% See Glossary, Table 1.
* Students need not use formal terms for these properties.

Prepublication Version, April 2013
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State Board of Education-Adopted Grade One Page 14 of 41

Common Misconceptions.

e Some students misunderstand the meaning of the equal sign. The equal sign means “is the same as,”
but many primary students think the equal sign means “the answer is coming up” to the right of the
equal sign. When students see only examples of number sentences with the operation to the left of
the equal sign and the answer to the right, they overgeneralize the meaning of the equal sign, which
creates this misconception. First graders should see equations written multiple ways, for example 5 +
7=12 and 12 =5 + 7. The Put Together/Take Apart Both (with addends unknown) problems—such
as “Robbie puts 12 balls in a basket. 4 are white and the rest are black. How many are black?"—are
particularly helpful for eliciting equations such as 12 =5 + 7. These equations can begin in
kindergarten with small numbers (5 = 4 + 1) and they should be used throughout grade one for such
problems.

e Many students assume key words or phrases in a problem suggest the same operation every time.
For example, students might assume the word “left” always means subtract to find a solution. To help
students avoid this misconception include problems in which key words represent different
operations. For example, Joe took 8 stickers he no longer wanted and gave them to Anna. Now Joe
has 11 stickers “left”. How many stickers did Joe have to begin with? Facilitate students’
understanding of scenarios represented in word problems. Students should analyze word problems
(MP.1, MP.2) and not rely on key words.

Students can collaborate in small groups to develop problem solving strategies. Grade
one students use a variety of strategies and models, such as drawings, words, and
equations with symbols for the unknown numbers, to find the solutions. Students
explain, write, and reflect on their problem solving strategies. (MP.1, MP.2, MP.3, MP .4,
MP.6) For example, each student could write or draw a problem in which three whole
things are to be combined. Students might exchange their problems with other students,
solve them individually, and then discuss their models and solution strategies. The
students work together to solve each problem using a different strategy. The level of
difficulty for these problems can also be differentiated by using smaller numbers (up to

10) or larger numbers (up to 20).

Operations and Algebraic Thinking

Understand and apply properties of operations and the relationship between addition and

The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.
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subtraction.

3. Apply properties of operations as strategies to add and subtract.? Examples: If 8 + 3 = 11 is known,
then 3 + 8 = 11 is also known. (Commutative property of addition.) To add 2 + 6 + 4, the second
two numbers can be added to make a ten, so 2 + 6 +4 =2 + 10 = 12. (Associative property of
addition.)

4. Understand subtraction as an unknown-addend problem. For example, subtract 10 — 8 by finding
the number that makes 10 when added to 8.

First grade students build their understanding of the relationship between addition and
subtraction. Instruction should include opportunities for students to investigate, identify
and then apply a pattern or structure in mathematics. For example, pose a string of
addition and subtraction problems involving the same three numbers chosen from the
numbers0to 20 (e.g.,4+6=10and6+4=10,10-6=4and 10-4=6). These are
related facts—a set of three numbers that can be expressed with an addition or
subtraction equation. Related facts help develop an understanding of the relationship
between addition and subtraction and the commutative and associative properties.

Students apply properties of operations as strategies to add and subtract (1.OA.34).
Although it is not necessary for grade one students to learn the names of the properties,
students need to understand the important ideas of the following properties:
e Identity property of addition (e.g., 6 = 6 + 0). “Adding 0 to a number results in the
same number.”
e |dentity property of subtraction (e.g., 9 — 0 = 9). “Subtracting O from a number
results in the same number.”
e Commutative property of addition (e.g., 4 + 5 =5 + 4). “The order in which you
add numbers doesn’t matter.”
e Associative property of addition (e.g.,3+(9+1)=(3+9)+1 =12+ 1 =13).
“When adding more than two numbers, it doesn’t matter which numbers you add

together first.”

Example.

Students build a tower of 8 green cubes and 3 yellow cubes, and another tower of 3 yellow and 8 green

* Students need not use formal terms for these properties.

The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.
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cubes to show that order does not change the result in the operation of addition. Students can also use
cubes of 3 different colors to demonstrate that (2 + 6) + 4 is equivalent to 2 + (6 + 4) and then to prove 2
+(6+4)=2+10.

[Note; Sidebar]

Focus, Coherence, and Rigor

Students apply the commutative and associative properties as strategies to solve addition problems
(1.0A.34) (these properties do not apply to subtraction). They use mathematical tools, such as cubes
and counters, and visual models (e.g., drawings and a 100 chart) to model and explain their thinking.

Students can share, discuss, and compare their strategies as a class. (MP.2, MP.7, and MP.8)

Students understand subtraction as an unknown-addend problem. (1.0A.4A). Word
problems such as Put Together/Take Apart (with addend unknown) afford students a
context to see subtraction as the opposite of addition by finding an unknown addend.
Understanding subtraction as an unknown-addend addition problem is one of the
essential understandings students will need in middle school to extend arithmetic to
negative rational numbers (Adapted from Arizona 2010 and Progressions, K-5 CC and
OA 2011).

Common Misconceptions.

Students may assume that the commutative property applies to subtraction. After students have
discovered and applied the commutative property of addition, ask them to investigate whether this
property works for subtraction. Have students share and discuss their reasoning and guide them to
conclude that the commutative property does not apply to subtraction (Adapted from KATM 1* FlipBook
2012).

This can be challenging because students might think they can switch the addends in subtraction

equations because of their work with related fact equations using the commutative property for addition,

but students need to understand they cannot switch the total and an addend.

Operations and Algebraic Thinking
Add and subtract within 20.

5. Relate counting to addition and subtraction (e.g., by counting on 2 to add 2).

6. Add and subtract within 20, demonstrating fluency for addition and subtraction within 10. Use
strategies such as counting on; making ten (e.g., 8 +6=8+2 +4 =10 + 4 = 14); decomposing a
number leading to aten (e.g.,, 13-4 =13 -3-1=10-1 =9); using the relationship between

The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.



Domain: Operations and Algebraic Thinking (OA)

Cluster: Understand and apply properties of operations and the relationship between addition
and subtraction.

Standard: 1.0A.3

Apply properties of operations as strategies to add and subtract. Examples: If 8 + 3 = 11 is
known, then 3 + 8 = 11 is also known. (Commutative property of addition.) To add 2 + 6 + 4,
the second two numbers can be added to make aten,so2 + 6 +4 =2 + 10 = 12. (Associative
property of addition.) (Students need not use formal terms for these properties.)

Standards for Mathematical Practice (MP):

MP.2. Reason abstractly and quantitatively.
MP.7. Look for and make use of structure.
MP.8. Look for and express regularity in repeated reasoning.

Connections:

This cluster is connected to the First Grade Critical Area of Focus #1, Developing understanding of
addition, subtraction, and strategies for addition and subtraction within 20.

This cluster is connected to Understand addition as putting together and adding to, and understand
subtraction as taking apart and taking from in Kindergarten, to Add and subtract within 20 and Use place
value understanding and properties of operations to add and subtract in Grade 1 and to Use place value
understanding and properties of operations to add and subtract in Grade 2.

Explanations and Examples:

1.0A.3 calls for students to apply properties of operations as strategies to add and subtract.
Students do not need to use formal terms for these properties. Students should use
mathematical tools, such as cubes and counters, and representations such as the number line
and a 100 chart to model these ideas.

Example:
Student can build a tower of 8 green cubes and 3 yellow cubes and another tower of 3 yellow and 8 green
cubes to show that order does not change the result in the operation of addition. Students can also use
cubes of 3 different colors to prove that (2 + 6) + 4 is equivalent to
2+ (6 + 4) and then to prove 2 + 6 + 4 = 2 + 10. Students should understand the important ideas of the
following properties:
e Identity property of addition (e.g., 6 = 6 + 0)
e Identity property of subtraction (e.g., 9 - 0 =9)
e Commutative property of addition--Order does not matter when you add numbers.
eg. 4+5=5+4)
e Associative property of addition--When adding a string of humbers you can add any two numbers
first. (e.g.,3+9+1=3+10=13)
Student 1
Using a number balance to investigate the commutative property. If I put a weight on 8 first and then 2,
I think that it will balance if I put a weight on 2 first this time then on 8.

10 9 8 7 6 5 4 3 2 1 i 2 3 4 5 6 7 8 9 10

o o ‘c:y:w O 0 o O ‘cw o OO0 0O 00 00 O O O
(@]

Students need several experiences investigating whether the commutative property works with
subtraction. The intent is not for students to experiment with negative numbers but only to recognize that
taking 5 from 8 is not the same as taking 8 from 5. Students should recognize that they will be working
with numbers later on that will allow them to subtract larger numbers from smaller numbers. However, in
first grade we do not work with negative numbers.




Instructional Strategies (1.A0. 3-4)

Instruction needs to focus on lessons that help students to discover and apply the commutative
and associative properties as strategies for solving addition problems. It is not necessary for
students to learn the names for these properties. It is important for students to share, discuss
and compare their strategies as a class. The second focus is using the relationship between
addition and subtraction as a strategy to solve unknown-addend problems. Students naturally
connect counting on to solving subtraction problems. For the problem “15 - 7 = ?” they think
about the number they have to add to 7 to get to 15. First graders should be working with sums
and differences less than or equal to 20 using the numbers 0 to 20.

Provide investigations that require students to identify and then apply a pattern or structure in
mathematics. For example, pose a string of addition and subtraction problems involving the
same three numbers chosen from the numbers 0 to 20, like4 + 13 =17and 13 + 4 = 17.
Students analyze number patterns and create conjectures or guesses. Have students choose
other combinations of three numbers and explore to see if the patterns work for all numbers 0
to 20. Students then share and discuss their reasoning. Be sure to highlight students’ uses of
the commutative and associative properties and the relationship between addition and
subtraction.

Expand the student work to three or more addends to provide the opportunities to change the
order and/or groupings to make tens. This will allow the connections between place-value
models and the properties of operations for addition to be seen. Understanding the commutative
and associative properties builds flexibility for computation and estimation, a key element of
number sense.

Provide multiple opportunities for students to study the relationship between addition and
subtraction in a variety of ways, including games, modeling and real-world situations. Students
need to understand that addition and subtraction are related, and that subtraction can be used
to solve problems where the addend is unknown.

Common Misconceptions:
A common misconception is that the commutative property applies to subtraction. After

students have discovered and applied the commutative property for addition, ask them to
investigate whether this property works for subtraction. Have students share and discuss their
reasoning and guide them to conclude that the commutative property does not apply to
subtraction.

First graders might have informally encountered negative numbers in their lives, so they think
they can take away more than the number of items in a given set, resulting in a negative
number below zero. Provide many problems situations where students take away all objects
from a set, e.g. 19 - 19 = 0 and focus on the meaning of 0 objects and 0 as a number. Ask
students to discuss whether they can take away more objects than what they have.




Domain: Operations and Algebraic Thinking (OA)

Cluster: Understand and apply properties of operations and the relationship between addition
and subtraction.

Standard: 1.0A.4 Understand subtraction as an unknown-addend problem.
For example, subtract 10 - 8 by finding the number that makes 10 when added to 8. Add and subtract
within 20.

Standards for Mathematical Practice (MP):

MP.2. Reason abstractly and quantitatively.
MP.7. Look for and make use of structure.
MP.8. Look for and express regularity in repeated reasoning.

Connections:
See 1.0A.3

Explanations and Examples:

1.0A.4 asks for students to use subtraction in the context of unknown addend problems.

When determining the answer to a subtraction problem, 12 - 5, students think, “If I have 5, how many
more do I need to make 12?” Encouraging students to record this symbolically, 5 + ? = 12, will develop
their understanding of the relationship between addition and subtraction. Some strategies they may use
are counting objects, creating drawings, counting up, using number lines or 10 frames to determine an
answer. Refer to Table 1 to consider the level of difficulty of this standard.

Example:

12 -5 =__ could be expressed as 5 + __ = 12. Students should use cubes and counters, and
representations such as the number line and thel00 chart, to model and solve problems involving the
inverse relationship between addition and subtraction.

Student 1
I used a ten frame. I started with 5 counters. I now that I had to have 12, which is one full ten fram
and two left overs. I needed 7 counters, so 12 -5=7

Student 2
I used a part-part-whole diagram. I put 5 counters on one side. I wrote 12 above the diagram. I put
counters into the other side until there were 12 in all. I know I put 7 counters into the other side,
so12-5=7.
12
CO oo
O
OO,
OO
5 7

Student 3
Draw a number line
| started at 5 and counted up until | reached 12. | counted 7 numbers, so | knew that 12 -5 =7.

Instructional Strategies:
See 1.0A.3

Common Misconceptions:
See 1.0A.3
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SCUSD 1* Grade Curriculum Map

Unit 1: Adding & Subtracting Within 20
Domain: Operations and Algebraic Thinking
Cluster: Understand and apply properties of operations and the relationship between addition and
subtraction

Sequence of Learning Outcomes
1.0A.3-1.0A.4

3. Identify properties of addition and subtraction such as adding or subtracting zero to or
from a number resulting in the same number (e.g.,6 =6+0; 6 —-0=06).

4. Apply and understand commutative (e.g., 4 + 5 =5 + 4) and associate (e.g., 3+ (9 +1) =
(3+9)+1;(3+9)+1=12+1=13) properties of addition.

5. Investigate, identify, and apply a pattern or structure in addition and subtraction (e.g.,
the relationship between numbers 4, 6, and 10).

6. Understand and solve subtraction problems as unknown-addend (e.g., 10 minus 8 can be
solved by asking 8 plus what equals 10).




SCUSD 1** Grade Textbook

Sequence of Learning Outcomes
1.0A.3-4

1-7 Children will learn to add in any order.

2-1 Children will solve problems by finding the missing part.

2-2 Children will find a missing part of 8 when one part is known.

2-3 Children will use subtraction to find the missing part of 9 when one part is known.

3-4 Children will use counters and a part-part-whole mat to find missing parts of 10.

4-1 Children will count on to add, starting with the greater number.

4-7 Children will learn to use doubles addition facts to master related subtraction facts.

4-8 Children will understand how addition facts to 8 relate to subtraction facts to 8.

4-9 Children will write related addition and subtraction facts to 12.

5-8 Children will use the associative and commutative properties to add three numbers.

6-3 Find subtraction facts to 18 and learn the relationship between addition and
subtraction.

6-4 Use a part-part-whole model to find the subtraction facts and addition facts in a fact
family.




Name

Topic 1

Mark the best answer.

1. Which number does the

picture show?

. Do the choices below
show parts of 8? Mark
Yes or No.

sieiels :
0000 @Yes No
0000 ®ves No
2988 O 1o

Topic1 @

@ Yes ® No

Test

2. 2 crayons are inside

the box.

5 crayons are outside
the box.

How many crayons
are there in all?

. How many rabbits are

there in all?

@ 10
® 9
© 6
O 3
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Name

Use the picture to solve. Write the parts.
Then write an addition sentence.

5. Ted drew 3 frees.
Then he drew 3 more. é% é%
How many trees did o o

he draw in all? Write
an addition sentence.

6. 6 birds are in a tree.
Some more birds join them.
Now there are 8 birds in all.
How many birds came to
join? Write an addition
sentence.

7. Use counters to solve. a-r-r-r-r-r-ﬁ’
Write the missing addend O|0|O0|0|O|O

to complete each addition
sentence. O Eo
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Quick Check

Name
1-7

I. Which number sentences

tell about the counters? QOO O OO OO

® 3+3=6 4+2=6
® 3+4=7 4H4+3=7
© 4+4=8 5+3=38
©D 7+2=9 6+3=9

2. Kevin has 4 pennies in his left pocket.
He has the same number of pennies
in his right pocket.
How many pennies are in Kevin’s pockets
in all?

3. Complete the picture to solve.
Write the number sentences.

Marni has some hair ribbons.
She has 7 pink ribbons.

The rest are purple ribbons.
She has 10 hair ribbons in all.

+ —

4 =
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