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Mathematical Practice Standards (MP) summary of each standard

1. Make sense of problems and persevere in solving them.

Proficient students interpret and make meaning of the problem looking for starting points. They analyze
what is given to find the meaning of the problem. They plan a solution pathway instead of jumping to a
solution. In first grade, students realize that doing mathematics involves solving problems and discussing
how they solved them. Students explain to themselves the meaning of a problem and look for ways to
solve it. Younger students may use concrete objects or pictures (representations) to help them
conceptualize and solve problems. They may check their thinking by asking themselves, “"Does this make
sense?” They are willing to try other approaches.

2. Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships. They are able to
decontextualize (represent a situation symbolically and manipulate the symbols) and contextualize
(make meaning of the symbols in a problem) quantitative relationships. Younger students recognize
that a number represents a specific quantity. They connect the quantity to written symbols.
Quantitative reasoning entails creating a representation of a problem while attending to the
meanings of the quantities, not just how to compute them.

3. Construct viable arguments and critique the reasoning of others.

Mathematically proficient students analyze problems and use stated mathematical assumptions,
definitions, and established results in constructing arguments. First graders construct arguments
using concrete referents, such as objects, pictures, drawings, and actions. They also practice their
mathematical communication skills and justify their reasoning as they participate in mathematical
discussions involving questions like "How did you get that?” “Explain your thinking,” and “Why is
that true?” They not only explain their own thinking, but listen to others’ explanations. They decide if
the explanations make sense and ask questions.

4. Model with mathematics.

Mathematically proficient students understand that models are a way to reason quantitatively and
abstractly (able to decontextualize and contextualize). In early grades, students experiment with
representing problem situations in multiple ways including numbers, words (mathematical
language), drawing pictures, using objects, acting out, making a chart or list, creating equations,
etc. Students need opportunities to connect the different representations and explain the
connections. They should be able to use all of these representations as needed. They may reflect on
whether their answer make sense, possibly improving or revising the model. They ask themselves,
“How can I represent this mathematically?”

5. Use appropriate tools strategically.

Mathematically proficient students use available tools recognizing the strengths and limitations of
each. In first grade, students begin to consider the available tools (including estimation to detect
possible errors) when solving a mathematical problem and decide when certain tools might be
helpful. For instance, first graders decide it might be best to use colored chips to solve an addition
problem.

6. Attend to precision.

Mathematically proficient students communicate precisely with others and try to use clear
mathematical language when discussing their reasoning. They understand meanings of symbols
used in mathematics and can label quantities appropriately. As young children begin to develop their
mathematical communication skills, they try to use clear and precise language in their discussions
with others and when they explain their own reasoning.

7. Look for and make use of structure. (Deductive Reasoning)

Mathematically proficient students apply general mathematical rules to specific situations. They look
for the overall structure and patterns in mathematics. First graders begin to discern a pattern or
structure. For instance, if students recognize 12 + 3 = 15, then they also know 3 + 12 = 15.
(Commutative property of addition.) To add 4 + 6 + 4, the first two numbers can be added to make
aten,so4+6 +4 =10+ 4 = 14.

8. Look for and express regularity in repeated reasoning. (Inductive Reasoning)
Mathematically proficient students see repeated calculations and look for generalizations and
shortcuts. In the early grades, students notice repetitive actions in counting and computation, etc.
When children have multiple opportunities to add and subtract “ten” and multiples of “ten” they
notice the pattern and gain a better understanding of place value. Students continually check their
work by asking themselves, "Does this make sense?”
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Summary of Standards for Mathematical Practice

Questions to Develop Mathematical Thinking

[y

. Make sense of problems and persevere in solving them.

Interpret and make meaning of the problem looking for starting
points. Analyze what is given to explain to themselves the
meaning of the problem.

Plan a solution pathway instead of jumping to a solution.

Can monitor their progress and change the approach if
necessary.

See relationships between various representations.

Relate current situations to concepts or skills previously
learned and connect mathematical ideas to one another.

Continually ask themselves, “Does this make sense?”
Can understand various approaches to solutions.

How would you describe the problem in your own words?
How would you describe what you are trying to find?

What do you notice about...?

What information is given in the problem?

Describe the relationship between the quantities.

Describe what you have already tried. What might you change?

Talk me through the steps you’ve used to this point.

What steps in the process are you most confident about?
What are some other strategies you might try?

What are some other problems that are similar to this one?
How might you use one of your previous problems to help
you begin?

How else might you organize...represent... show...?

. Reason abstractly and quantitatively.

Make sense of quantities and their relationships.

Are able to decontextualize (represent a situation symbolically
and manipulate the symbols) and contextualize (make meaning
of the symbols in a problem) quantitative relationships.

Understand the meaning of quantities and are flexible in the use
of operations and their properties.

Create a logical representation of the problem.

Attends to the meaning of quantities, not just how to compute
them.

What do the numbers used in the problem represent?

What is the relationship of the quantities?

How is related to ?

What is the relationship between and ?

What does mean to you? (e.g. symbol, quantity,

diagram)

What properties might we use to find a solution?

How did you decide in this task that you needed to use...?

Could we have used another operation or property to
solve this task? Why or why not?

. Construct viable arguments and critique the reasoning
of others.

Analyze problems and use stated mathematical assumptions,
definitions, and established results in constructing arguments.

e Justify conclusions with mathematical ideas.

e Listen to the arguments of others and ask useful questions to
determine if an argument makes sense.

e Ask clarifying questions or suggest ideas to improve/revise the
argument.

e Compare two arguments and determine correct or flawed logic.

What mathematical evidence would support your solution?

How can we be sure that...? /How could you prove that...?

Will it still work if...?

What were you considering when...?

How did you decide to try that strategy?

How did you test whether your approach worked?

How did you decide what the problem was asking you to
find? (What was unknown?)

Did you try a method that did not work? Why didn’t it
work? Would it ever work? Why or why not?

What is the same and what is different about...?

How could you demonstrate a counter-example?

. Model with mathematics.

e Understand this is a way to reason quantitatively and abstractly
(able to decontextualize and contextualize).

e Apply the math they know to solve problems in everyday life.

e Are able to simplify a complex problem and identify important
quantities to look at relationships.

e Represent mathematics to describe a situation either with an
equation or a diagram and interpret the results of a
mathematical situation.

o Reflect on whether the results make sense, possibly
improving/revising the model.

e Ask themselves, “How can | represent this mathematically?”

What number model could you construct to represent the
problem?

What are some ways to represent the quantities?

What’s an equation or expression that matches the diagram...,

number line.., chart..., table..?

Where did you see one of the quantities in the task in your
equation or expression?

Would it help to create a diagram, graph, table...?

What are some ways to visually represent...?

What formula might apply in this situation?
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Summary of Standards for Mathematical Practice

Questions to Develop Mathematical Thinking

5. Use appropriate tools strategically.

e Use available tools recognizing the strengths and limitations of
each.

e Use estimation and other mathematical knowledge to detect
possible errors.

o |dentify relevant external mathematical resources to pose and
solve problems.

e Use technological tools to deepen their understanding of
mathematics.

What mathematical tools could we use to visualize and
represent the situation?

What information do you have?

What do you know that is not stated in the problem?

What approach are you considering trying first?

What estimate did you make for the solution?

In this situation would it be helpful to use...a graph...,
number line..., ruler..., diagram..., calculator..., manipulative?

Why was it helpful to use...?

What can using a show us that may not?
In what situations might it be more informative or

helpful to use...?

6. Attend to precision.

e Communicate precisely with others and try to use clear
mathematical language when discussing their reasoning.

e Understand meanings of symbols used in mathematics and can
label quantities appropriately.

e Express numerical answers with a degree of precision
appropriate for the problem context.

e (Calculate efficiently and accurately.

What mathematical terms apply in this situation?

How did you know your solution was reasonable?

Explain how you might show that your solution answers
the problem.

Is there a more efficient strategy?

How are you showing the meaning of the quantities?

What symbols or mathematical notations are important in
this problem?

What mathematical language...,definitions..., properties can
you use to explain...?

How could you test your solution to see if it answers the
problem?

7. Look for and make use of structure.
e Apply general mathematical rules to specific situations.

e Look for the overall structure and patterns in mathematics.

e See complicated things as single objects or as being composed of
several objects.

What observations do you make about...?

What do you notice when...?

What parts of the problem might you eliminate...,
simplify...?

What patterns do you find in...?

How do you know if something is a pattern?

What ideas that we have learned before were useful in
solving this problem?

What are some other problems that are similar to this one?

How does this relate to...?

In what ways does this problem connect to other
mathematical concepts?

8. Look for and express regularity in repeated reasoning.

e See repeated calculations and look for generalizations and
shortcuts.

e See the overall process of the problem and still attend to the
details.

e Understand the broader application of patterns and see the
structure in similar situations.

e Continually evaluate the reasonableness of their intermediate
results

Will the same strategy work in other situations?

Is this always true, sometimes true or never true?

How would we prove that...?

What do you notice about...?

What is happening in this situation?

What would happen if...?

Is there a mathematical rule for...?

What predictions or generalizations can this pattern support?
What mathematical consistencies do you notice ?
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Critical Areas for Mathematics in 1% Grade

In Grade 1, instructional time should focus on four critical areas: (1) developing
understanding of addition, subtraction, and strategies for addition and subtraction within
20; (2) developing understanding of whole number relationships and place value, including
grouping in tens and ones; (3) developing understanding of linear measurement and
measuring lengths as iterating length units; and (4) reasoning about attributes of, and
composing and decomposing geometric shapes.

(1) Students develop strategies for adding and subtracting whole nhumbers based on their
prior work with small numbers. They use a variety of models, including discrete objects and
length-based models (e.g., cubes connected to form lengths), to model add-to, take-from,
put-together, take-apart, and compare situations to develop meaning for the operations of
addition and subtraction, and to develop strategies to solve arithmetic problems with these
operations. Students understand connections between counting and addition and
subtraction (e.g., adding two is the same as counting on two). They use properties of
addition to add whole numbers and to create and use increasingly sophisticated strategies
based on these properties (e.g., "making tens”) to solve addition and subtraction problems
within 20. By comparing a variety of solution strategies, children build their understanding
of the relationship between addition and subtraction.

(2) Students develop, discuss, and use efficient, accurate, and generalizable methods to
add within 100 and subtract multiples of 10. They compare whole numbers (at least to
100) to develop understanding of and solve problems involving their relative sizes. They
think of whole numbers between 10 and 100 in terms of tens and ones (especially
recognizing the numbers 11 to 19 as composed of a ten and some ones). Through activities
that build number sense, they understand the order of the counting numbers and their
relative magnitudes.

(3) Students develop an understanding of the meaning and processes of measurement,
including underlying concepts such as iterating (the mental activity of building up the
length of an object with equal-sized units) and the transitivity principle for indirect
measurement. (Students should apply the principle of transitivity of measurement to make
indirect comparisons, but they need not use this technical term.)

(4) Students compose and decompose plane or solid figures (e.g., put two triangles
together to make a quadrilateral) and build understanding of part-whole relationships as
well as the properties of the original and composite shapes. As they combine shapes, they
recognize them from different perspectives and orientations, describe their geometric
attributes, and determine how they are alike and different, to develop the background for
measurement and for initial understandings of properties such as congruence and
symmetry.



Domain: Operations and Algebraic Thinking (OA)

Cluster: Represent and solve problems involving addition and subtraction

Standard: 1.0A.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. (See Glossary Table 1, pg. 88 CCSS)

Standards for Mathematical Practice (MP):

MP.1. Make sense of problems and persevere in solving them.

MP.2. Reason abstractly and quantitatively.

MP.3. Construct viable arguments and critique the reasoning of others.
MP.4. Model with mathematics.

MP.5. Use appropriate tools strategically.

MP.6. Attend to precision

MP.8. Look for and express regularity in repeated reasoning.

Connections: This cluster is connected to the First Grade 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 Work with addition and subtraction
equations in Grade 1, and to Represent and solve problems involving addition and subtraction and Add and
subtract within 20 in Grade 2.

Explanations and Examples:

1.0A.1 builds on the work in Kindergarten by having students use a variety of mathematical
representations (e.g., objects, drawings, and equations) during their work. The unknown symbols should
include boxes or pictures, and not letters.
Teachers should be cognizant of the three types of problems (CCSS Glossary, Table 1). There are three
types of addition and subtraction problems: Result Unknown, Change Unknown, and Start Unknown.
Use informal language (and, minus/subtract, the same as) to describe joining situations (putting together)
and separating situations (breaking apart).
Use the addition symbol (+) to represent joining situations, the subtraction symbol (-) to represent
separating situations, and the equal sign (=) to represent a relationship regarding quantity between one
side of the equation and the other.
A helpful strategy is for students to recognize sets of objects in common patterned arrangements (0-6) to
tell how many without counting (subtizing).
Contextual problems that are closely connected to students’ lives should be used to develop fluency with
addition and subtraction. Table 1 describes the four different addition and subtraction situations and their
relationship to the position of the unknown. Students use objects or drawings to represent the different
situations.

e Take From example: Abel has 9 balls. He gave 3 to Susan. How many balls does Abel have now?

2991
299212

e Compare example: Abel has 9 balls. Susan has 3 balls. How many more balls does Abel have than Susan? A
student will use 9 objects to represent Abel’s 9 balls and 3 objects to represent Susan’s 3 balls. Then they will
compare the 2 sets of objects.

Note that even though the modeling of the two problems above is different, the equation, 9 - 3 = ?, can represent both
situations yet the compare example can also be represented by 3 + ? = 9 (How many more do I need to make 9?)

It is important to attend to the difficulty level of the problem situations in relation to the position of the unknown.
Result Unknown, Total Unknown, and Both Addends Unknown problems are the least complex for students.
The next level of difficulty includes Change Unknown, Addend Unknown, and Difference Unknown

The most difficult are Start Unknown and versions of Bigger and Smaller Unknown (compare problems).




More Examples:

Result Unknown Change Unknown Start Unknown

There are 9 students on the There are 9 students on the Here are some students on the

playground. Then 8 more playground. Some more playground. Then 8 more

students showed up. How many | students showed up. There are students came. There are now 17

students are there now? now 17 students. How many students. How many students
students came? were on the playground at the

beginning?
9+ 8= 9 + =17 +8=17

Please see Glossary, Table 1 for additional examples. The level of difficulty for these problems can be
differentiated by using smaller numbers (up to 10) or larger numbers (up to 20).

Instructional Strategies (1.0A. 1 & 2):

Provide opportunities for students to participate in shared problem-solving activities to solve word
problems. Collaborate in small groups to develop problem-solving strategies using a variety of models such
as drawings, words, and equations with symbols for the unknown numbers to find the solutions.
Additionally students need the opportunity to explain, write and reflect on their problem-solving strategies.
The situations for the addition and subtraction story problems should involve sums and differences less than
or equal to 20 using the numbers 0 to 20. They need to align with the 12 situations found in Table 1 of the
Common Core State Standards (CCSS) for Mathematics.

Students need the opportunity of writing and solving story problems involving three addends with a sum
that is less than or equal to 20. For example, each student writes or draws a problem in which three whole
things are being combined. The students exchange their problems with other students, solving them
individually and then discussing their models and solution strategies. Now both students work together to
solve each problem using a different strategy.

Literature is a wonderful way to incorporate problem-solving in a context that young students can
understand. Many literature books that include mathematical ideas and concepts have been written in
recent years. For Grade 1, the incorporation of books that contain a problem situation involving addition
and subtraction with numbers 0 to 20 should be included in the curriculum. Use the situations found in
Table 1 of the CCSS for guidance in selecting appropriate books. As the teacher reads the story, students
use a variety of manipulatives, drawings, or equations to model and find the solution to problems from the
story.

Common Misconceptions:

Many children misunderstand the meaning of the equal sign. The equal sigh means "“is the same as” but

most primary students believe the equal sign tells you that the “answer is coming up” to the right of the

equal sign. This misconception is over-generalized by only seeing examples of number sentences with an
operation to the left of the equal sigh and the answer on the right.

First graders need to see equations written multiple ways, forexample 5+ 7 =12 & 12 =5+ 7.

A second misconception that many students have is that it is valid to assume that a key word or phrase in a
problem suggests the same operation will be used every time. For example, they might assume that the
word /eft always means that subtraction must be used to find a solution. Providing problems in which key
words like this are used to represent different operations is essential. For example, the use of the word /eft
in this problem does not indicate subtraction as a solution method: Jose took the 8 stickers he no longer
wanted and gave them to Anna. Now Jose has 11 stickers /eft. How many stickers did Jose have to begin
with?

Students need to analyze word problems and avoid using key words to solve them.

Arizona, Ohio & NC DOE




Domain: Operations and Algebraic Thinking (OA)

Cluster: Represent and solve problems involving addition and subtraction.

Standard: 1.0A.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.

Standards for Mathematical Practice (MP):

MP.1. Make sense of problems and persevere in solving them.

MP.2. Reason abstractly and quantitatively.

MP.3. Construct viable arguments and critique the reasoning of others.
MP.4. Model with mathematics.

MP.5. Use appropriate tools strategically.

MP.6. Attend to precision.

MP.7. Look for and make use of structure.

MP.8. Look for and express regularity in repeated reasoning.

Connections:

See Connections 1.0A.1.

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 Work with addition and subtraction
equations in Grade 1, and to Represent and solve problems involving addition and subtraction and Add
and subtract within 20 in Grade 2.

Explanations and Examples:
1.0A.2 asks students to add (join) three numbers whose sum is less than or equal to 20, using

a variety of mathematical representations.
This objective does address multi-step word problems.

Example:
There are cookies on the plate. There are 4 oatmeal raisin cookies, 5 chocolate chip cookies,
and 6 gingerbread cookies. How many cookies are there total?

Student 1 Adding with a Ten Frame and Counters

I put 4 counters on the 10 Frame for the oatmeal raisin cookies. Then, I put 5 different color
counters on the 10-Frame for the chocolate chip cookies. Then, I put another 6 color counters
out for the gingerbread cookies. Only one of the gingerbread cookies fit, so I had 5 left over.
One 10-Frame and five leftover makes 15 cookies. (Students use concrete models).

Student 2 Look for ways to make 10
I know that 4 and 6 equal 10, so the oatmeal raisin and gingerbread equals 10 cookies. Then,
I add the 5 chocolate chip cookies and get 15 total cookies.

Student 3 Number Line
I counted on the number line. First, I counted 4, then I counted 5 more and landed on 9.
Then, I counted 6 more and landed on 15. So there were 15 total cookies.




To further students’ understanding of the concept of addition, students create word problems with three
addends. They can also increase their estimation skills by creating problems in which the sum is less
than 5, 10 or 20. They use properties of operations and different strategies to find the sum of three
whole numbers such as:
e Counting on and counting on again (e.g., toadd 3 + 2 + 4 a student writes 3+ 2 + 4 = ? and
thinks, “3, 4, 5, that’s 2 more, 6, 7, 8, 9 that's 4 moreso3 + 2+ 4 =9.”
e Makingtens(e.g., 4+8+6=4+6+8=10+ 8 = 18)
e Using “plus 10, minus 1” to add 9 (e.g., 3 + 9 + 6 A student thinks, "9 is close to 10 so I am
going to add 10 plus 3 plus 6 which gives me 19. Since I added 1 too many, I need to take 1
away so the answer is 18.)
e Decomposing numbers between 10 and 20 into 1 ten plus some ones to facilitate adding the ones

13+4+ 2

e
10 3

\§:

19
e Using doubles

3+8+3

Students will use different strategies to add the
6 6 and 8.
14

e Using near doubles (e.g.,.5+6 +3=5+5+1+3=10+ 4 =14)

Students may use document cameras to display their combining strategies. This gives them the
opportunity to communicate and justify their thinking.

Common Misconceptions
Many children misunderstand the meaning of the equal sign. The equal sign means “is the same

as” but most primary students believe the equal sign tells you that the “answer is coming up”
to the right of the equal sign. This misconception is over-generalized by only seeing examples
of number sentences with an operation to the left of the equal sign and the answer on the right.
First graders need to see equations written multiple ways, for example 5 + 7 = 12 and 12 =5
+ 7.

A second misconception that many students have is that it is valid to assume that a key word or
phrase in a problem suggests the same operation will be used every time. For example, they
might assume that the word /eft always means that subtraction must be used to find a solution.
Providing problems in which key words like this are used to represent different operations is
essential. For example, the use of the word /eft in this problem does not indicate subtraction as
a solution method: Seth took the 8 stickers he no longer wanted and gave them to Anna. Now
Seth has 11 stickers left. How many stickers did Seth have to begin with? Students need to
analyze word problems and avoid using key words to solve them.




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
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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
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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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First Grade Operations and Algebraic Thinking

Extended Common Core State Standards Mathematics

The Alternate Achievement Standards for Students With the Most
Significant Cognitive Disabilities Non-Regulatory Guidance states,
“...materials should show a clear link to the content standards for the
grade in which the student is enrolled, although the grade-level content
may be reduced in complexity or modified to reflect pre-requisite skills.”
Throughout the Standards descriptors such as, describe, count, identify,
etc, should be interpreted to mean that the students will be taught and

tested according to their mode of communication.

NC DOE

First Grade Mathematics
Operations and Algebrai

Thinking (OA)

Common Core State Standards Essence Extended Common Core
Represent and solve problems involving addition and Joining and | Solve problems involving joining and separating.
subtraction separating
can be used
to make two Use informal language (take away, give,
1. Use addition and subtraction within sets have add, more, same quantity) to describe
20 to solve word problems involving equal the joining situations (putting together)
situations of adding to, taking from, quantity. and separating situations (breaking
putting together, taking apart, and apart).
comparing, with unknowns in all
positions, e.g., by using objects, Use joining and separating to solve
drawings, and equations with a problems (to at least 10) using objects,
symbol for the unknown number to representations and numbers using only
5 represent the problem. 8 two sets.
72 (%]
= =
= 2. Solve word problems that call for (=)
addition of three whole numbers Describe equal sets as same quantity
whose sum is less than or equal to after counting objects (up to ten).
20, e.g., by using objects,
drawings, and equations with a Use objects and representations to make
symbol for the unknown number to two sets equal.
represent the problem.
Resources:
— 11
i
i 1.0A.1-4

i EXTENDED



Domain: Operations and Algebraic Thinking (OA)

Cluster: Add and subtract within 20.

Standard: 1.0A.5
Relate counting to addition and subtraction (e.g., by counting on 2 to add 2).

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 all clusters in the Counting and Cardinality Domain, Understand addition
as putting together and adding to, and understanding subtraction as taking apart and taking from
and Work with numbers 11-19 to gain foundations for place value in Kindergarten, to Understand
and apply properties of operations and the relationship between addition and subtraction in Grade 1,
and to Add and subtract within 20 and Use place value understanding and properties of operations
to add and subtract in Grade 2.

Explanations and Examples:

1.0A.5 asks for students to make a connection between counting and adding and subtraction. Students use
various counting strategies, including counting all, counting on, and counting back with numbers up to
20. This standard calls for students to move beyond counting all and become comfortable at counting on and
counting back. The counting all strategy requires students to count an entire set. The counting and counting
back strategies occur when students are able to hold the “start nhumber” in their head and count on from that
number.

Students’ multiple experiences with counting may hinder their understanding of counting on and counting back
as connected to addition and subtraction. To help them make these connections when students count on 3
from 4, they shoul