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Make sense of problems and persevere in solving them.

In third grade, students know 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. Third graders may use concrete objects or pictures to help them conceptualize and solve
problems. 7KH\ PD\ FKHFN WKHLU WKLQNLQJ E\ DVNLQJ WKHPVHOYHYV 1'RHV WKI
to the strategies of others and will try different approaches. They often will use another method to

check their answers.

Reason abstractly and quantitatively.

Third graders should  recognize that a number represents a specific quantity. They connect the

guantity to written symbols and create a logical representation of the problem at hand, considering

both the appropriate unit s involved and the meaning of quantities.

Construct viable arguments and critique the reasoning of others.

In third grade, students may construct arguments using concrete referents, such as objects,

pictures, and drawings. They refine their mathematical co mmunication skills as they participate in
PDWKHPDWLFDO GLVFXVVLRQV LQYROYLQJ TXHVWLRQV OLNH t+RZ GLG \RX J
7KH\ H[SODLQ WKHLU WKLQNLQJ WR RWKHUVY DQG UHVSRQG WR RWKHUVY WKI
Model with mathematics.

Students experiment  with representing problem situations in multiple ways including numbers,

words (mathematical language), drawing pictures, using objects, acting out, making a chart, list, or

graph, creating equations, etc. Students need opportunities to connect the differe nt representations
and explain the connections. They should be able to use all of these representations as needed.

Third graders should evaluate their results in the context of the situation and reflect on whether the

results make sense.

Use appropriate to ols strategically.

Third graders consider the available tools (including estimation) when solving a mathematical

problem and decide when certain tools might be helpful. For instance, they may use graph paper to

find all the possible rectangles that have a given perimeter. They compile the possibilities into an
organized list or a table, and determine whether they have all the possible rectangles.

Attend to precision.

As third graders  develop their mathematical communication skills, they try to use clear and precise
language in their discussions with others and in their own reasoning. They are careful about

specifying units of measure and state the meaning of the symbols they choose. For instance, when



Summary of Standards for Mathematical Practici

Questionsto Develop MathematicalTl hinking

1.

Make sense of problems and persevere in solving the

Interpretand make meaning of the probleta find a  starting
point. Analyze what is given in order to explain to themselve
meaning of the problem.

Plan a solution pathway instead of jumping to a solution.

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 themsedy, “Does this make sense?”
Can understand various approaches to solutions.

. Reason abstractly and quantitatively

Make sense of quantities and their relationships.
D

Howwould you describe the problem in your own words?
How would you describe what you are trying to find?
What do you notice about...?

What informationis given in the problem?

Describe theelationship between the quantities.
Describe whayou have already triedVhat might you changg
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 slanito this one?
How might you use one of your previous problems to help
you begir?

How else might you organize...represent... shdw...
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In Grade 3, instructional time should focus on four critical areas: (1) developing

understanding of multiplication and division and strategies for multiplication and division

within 100; (2) developing understanding of fractions, especially unit fractions (fractions
with numerator 1); (3) developing understanding of the structure of rectangular arrays and

of area; and (4) describing and analyzing two -dimensional shapes.

(1) Students develop an understanding of the meanings of multiplication and division o f
whole numbers through activities and problems involving equal -sized groups, arrays, and
area models; multiplication is finding an unknown product, and division is finding an

unknown factor in these situations. For equal -sized group situations, division ¢ an require
finding the unknown number of groups or the unknown group size. Students use

properties of operations to calculate products of whole numbers, using increasingly



Domain: Operations and Algebraic Thinking (OA)

Cluster: Represent and solve problems involving multiplication and division.

3.0A.1 . Interpret products of whole numbers, e.g., interpret 5 x 7 as the total

Standard:
For example, describe  a context in which

number of objects in 5 groups of 7 objects each.
a total number of objects can be expressed as 5 x 7
Standards for Mathematical Practices to be emphasized:




Instructional Strategies  (3.0A.1 -4)

In Grade 2, students found the total number of objects using rectangular arrays, such as a5 x 5, and
wrote equations to represent the sum. This strategy is a foundation for multiplication because students
should make a connection between repeated addition and multiplication.

Students need to experience problem -solving involving equal groups (whole unknown or size of group
is unknown) and multiplicative comparison (unknown product, group size unknown or number of
groups unknown) as shown in Table 2 of the Common Core State Standards for Mathematics , page 74.

Encourage students to solve these problems in different ways to show the same idea and be able to
explain their thinking verbally and in written expression. Allowing students to present several diff erent
strategies provides the opportunity for them to compare strategies.

Sets of counters, number lines to skip count and relate to multiplication and arrays/area models will

aid students in solving problems involving multiplication and division. Allow students to model
problems using these tools. Students should represent the model used as a drawing or equation to
find the solution.

Show a variety of models of multiplication . (i.e. 3 groups of 5 counters can be written as 3 x 5.
Provide a variety  of contexts and tasks so that students will have more opportunity to develop and use
thinking strategies to support and reinforce learning of basic multiplication and division facts.

Have students create multiplication problem situations in which they interpret the product of whole
numbers as the total number of objects in a group and write as an expression. Also, have students

create division -problem situationsin  which they interpret the quotient of whole numbers as the

number of shares.

Students ca n use known multiplication facts to determine the unknown fact in a multiplication or
division problem. Have them write a multiplication or division equation and the related multiplication

or division equation. For example, to determine the unknown whole n umber in 27 + [ = 3, students
should use knowledge of the related multiplication fact of 3 x 9 = 27. They should ask themselves
TXHVWLRQV VXFK DV f+RZ PDQ\ V DUH LQ " RU T WLPHV ZKDW QXPE

thinking with models or dra wings.

Instructional Resources/Tools




Domain: Operations and Algebraic Thinking (OA)

Cluster: Represent and solve problems involving multiplication and division.
Standard: 3.0A.2. Interpret whole




Domain: Operations and Algebraic Thinking (OA)

Cluster: Represent and solve problems involving multiplication and division.

Standard: 3.0A.3. Use multiplication and division within 100 to solve word problems in situations
involving equal groups, arrays, and measurement quantities, e.g., by using drawings and equations with a
symbol for the unknown number to represent the problem. (See Table 2.)

Standards for Mathematical Practices to be emphasized:
MP.1. Make sense of problems and persevere in solving them.
MP.4. Model with mathematics.

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

Connections
See 3.0A.1

Explanations and Examples:
This standard references various strategies that can be used to solve word problems involving
multiplication &  division. Students should apply their skills to solve word problems. Students

should use a variety of representations for creating and solving one -step word problems, such as:
If you divide 4 packs of 9 brownies among 6 people, how many brownies does eac h person
receive? (4x9 =36, 36 ~ 6 = 6).

Table 2 , page 58 of this document, gives examples of a variety of problem solving contexts, in

which students need to find the product, the group size, or the number of groups. Students
should be given ample ex  periences to explore all of the different problem structures.

Examples of multiplication:

There are 24 desks in the classroom. If the teacher puts 6 desks in each row, how many rows are
there? This task can be solved by drawing an array by putting 6 de sks in each row. This is an
array model







Examples of division problems:
x Determining the number of objects in each share (partitive division, where the size of the groups
unknown):
0 The bag has 92 hair clips, and Laura and her three friends want to share them equally. How
many hair clips will each person receive?

x Determining the number of shares (measurement division, where the number of groups is unknown)

0 Max the monkey loves bananas. Molly, his trainer, has 24 bananas. If she gives Max 4 bananas
each day, how many days will the bananas last?

Starting Day Day Day Day Day Day
1 2 3 4 5 6

24



Domain: Operations and Algebraic Thinking (OA)

Cluster: Represent and solve problems involving multiplication and division.

Standard : 3.0A.4. Determine the unknown whole number in a multiplication or division equation relating
three whole numbers. For example, determinet  he unknown number that makes the equation true in each
of the equations8 x?=48,5= +3,6x6="7.

Standards for Mathematical Practices to be emphasized:
MP.1. Make sense of problems and persevere in solving them.
MP.2. Reason abstractly and  quantitatively.

MP.6. Attend to precision.

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

Connections

See 2.0A.1

Explanations and Examples:

This standard refersto  Table 2 page 58 of this document and equations for the different types of
multiplication and division problem structures. The easiest problem structure includes Unknown

Product (3 x 6 = ? or 18 + 3 = 6). The more difficult problem structures include Group Size
Unknown (3x ? =18 or 18 + 3 = 6) or Number of Groups Unknown (? x 6 =18, 18 + 6 = 3).

The focus of 3.0A.4 goes beyond the traditional notion of fact families , by having students explore
the inverse relationship of multiplication and division.

Students apply their understandin J RI WKH PHDQLQJ RI WKH HTXDO VLJQ DV
an equation with an unknown. When given 4 x ? = 40, they might think:

4 groups of some number is the same as 40

4 times some number is the same as 40

| know that 4 groups of 10 is 4 0 so the unknown number is 10

The missing factor is 10 because 4 times 10 equals 40.

Equations in the form of a x b = ¢ and ¢ = a x b should be used interchangeably, with the
unknown in different positions.

Example
Solve the equations below:
24= ?x6

72 + D =9

Rachel has 3 bags. There are 4 marbles in each bag. How many marbles does Rachel have
altogether? 3x4= m

This standard is strongly connected to 3.A0.3 when students solve problems and determine
unknowns in equations. Students should also experience creating story problems for given
equations. When crafting story problems, they should carefully consider the question(s) to be
asked and answered to write an appropriate equation. Students may approach the same story
proble m differently and write either a multiplication equation or division equation.

Continued on next page
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6WXGHQWY DSSO\ WKHLU XQGHUVWDQGLQJ RI WKH PHDQLQJ RI WKH HTXDO
equation with an unknown. When given 4 x ? = 40, they might think:

X 4 groups of some number is the same as 40

X 4 times some number is the same as 40

X

11



Domain: Operations and Algebraic Thinking (OA)

Cluster: Understand properties of multiplication and the relationship between multiplication and
division.

Standard: 3.0A.5. Apply properties of operations as strategies to multiply and divide. (Students need not

use formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known.
(Commutative  property of multiplication.) 3 x 5 x 2 can be found by 3 x5=15,then15x2=30,0rby 5
x 2 = 10, then 3 x 10 = 30. (Associative property of multiplication.) Knowing that 8 x 5=40and 8 x 2 =
16,0ne canfind8x7as8x (5+2)=(8x5)+(8x2) =40 + 16 = 56. (Distributive property.)

Standards for Mathematical Practices to be emphasized:

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

MP.4. Model with mathematics.

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

MP.8. Look forand  express regularity in repeated reasoning.

Connections  (3.0A. 5-6)

This cluster is connected to the Third Grade Critical Area of Focus #1, Developing
understanding of multipl ication and division and strategies for multiplication and

12




Students should be introduced to the distributive property of multiplication over addition as a

strategy for using products

tKH\ NQRZ WR VROYH SUR G KreW \Gtiwldatd wodléR g 1
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Domain: Operations and Algebraic Thinking (OA)

Cluster: Understand properties of multiplication and the relationship between multiplication and

division.

Standard: 3.0A.6. Understand division as an unknown -factor problem.  For example, find 32 + 8 by

finding the number that makes 32 when multiplied by 8.
Standards for Mathematical Practices to be emphasized:

16




Domain: Operations and Algebraic Thinking (OA)

Cluster: Multiply and divide within 100

Standard: 3.0A.7. Fluently multiply and divide within 100, using strategies such as the
relationship between multiplication and division (e.g., knowing that 8 x 5 = 40, one knows
40 + 5 = 8) or properties of operations. By the end of Grade 3, know from memory all
products of two one  -digit numbers.

Standards for Mathematical Practices to be emphasized:
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 Third Grade Critical Area of Focus #1, Developing understanding of
multiplication and division and strategies for multiplication and division within 100

Explanations and Examples:

This standard uses the word fluently, which means accuracy, efficiency ( using a reasonable
amount of steps and time ), and flexibility (using strategies such as the distributive property).
+t.QRZ IURP PHPdRdsd\not mean focusing only on timed tests and repetitive practice, but
ample experiences working with manipulatives, pictures, arrays, word problems, and numbers to
internalize the basic facts (up to 9 x 9).

By studying patterns and relationships in multiplication facts and relating multiplication and
division, students build a foundation for fluency with multiplication and division facts. Students

17




Instructional Strateqgies

Students need to understand the part/whole relationships in order to understand the connection between
multiplication and division. They need to develop efficient strategies that lead to the big ideas of

multiplication and division. These big i deas include understanding the properties of operations, such as the
commutative and associative properties of multiplication and the distributive property. The naming of the

property is not necessary at this stage of learning.

In Grade 2, students found the total number of objects using rectangular arrays, such as a 5 x 5, and wrote
equations to represent the sum. This is called unitizing , and it requires students to count groups, not just
objects. They see the whole as a number of groups of a number of o bjects. This strategy is a foundation for
multiplication in that students should make a connection between repeated addition and multiplication.

18



Domain: Operations and Algebraic Thinking (OA)

Cluster: Solve problems involving the four operations, and identify and explain patterns in
arithmetic.

Standard: 3.0A.8 . Solve two -step word problems using the four operations. Represent these problems
using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers

using mental computation and estimation st rategies including rounding. (This standard is limited to
problems posed with whole numbers and having whole -number answers; students should know how to
perform operations in the conventional order when there are no parentheses to specify a particular orde
(Order of Operations).

19




Student 3

| rounded 267 to 300. | rounded 194 to 200. | rounded 34 to 30. When | added 300, 200 and 30, | know
my answer will be about 530

The assessment of estimation strategies should only have one reasonable answer (500 or 530), or a range
(between 500 and 550). Problems should be structured so that all acceptable estimation strategies will

arrive at a reasonable answer. Students should be expected to explain their thinking in arriving at the
answer.

It is important that students be exposed to multiple problem -solving strategies (using any combination of
words, numbers, diagrams, physical objects or symbols) and be able to choose which ones to use.

Examples:

x Jerry earned 231  points at school last week. This week he earned 79 points. If he uses 60 points to
earn free time on a computeﬁr{,}how many points will he have left?

\A2AAAAD
9 + 70 = 79
SYF¥Y¥F¥FF¥YY¥Y
“+—

220 230 240 250 260 270 280 290 300 310 320

$ VWXGHQW PD\ XVH WKH QXPEHU OLQH DERYH WR GHVFULEH KLV KHU WKLC(
add 70 more. 240, 250 (10 more), 260 (20 more), 270, 280, 290, 300, 310 (70 more). Now | need to

count back 60. 310, 300 (back 10), 290 (back 20), 280, EDFN
A student writes the equation, 231 + 79 —60 = m and uses rounding (230 + 80 —60) to estimate.
A student writes the equation, 231 + 79 —60 = m and calculates 79 -60 = 19 and then calculates
231 +19=m.

X The soccer club is going on a trip to the water park. The cost of attending the trip is $63. Included in
that price is $13 for lunch and the cost of 2 wristbands, one for the morning and one for the

afternoon. Write an equation representing the cost of t he field trip and determine the price of one
wristband.

w w 13

63

The above diagram helps the student write the equation, w + w + 13 = 63. Using the diagram, a
VWXGHQW PLIJKW WKLQN I, NQRZ WKDW WKH WZIR) Zobharwdiarg GogtskF R V W

- To check for reasonableness, a student might use front end estimation and say 60 -10=50
and 50 + 2 = 25.

When students solve word problems, they use various estimation skills which include identifying when
estimation is appropriate, determining the leve | of accuracy needed, selecting the appropriate method of
estimation, and verifying solutions or determining the reasonableness of solutions.

Estimation strategies include, but are not limited to:
X using benchmark numbers that are easy to compute
x front -end estimation with adjusting (using the highest place value and estimating from the front end
making adjustments to the estimate by taking into account the remaining amounts)

rounding and adjusting (students round down or round up and then adjust th eir estimate depending on how
much the rounding changed the original values)

Instructional Strategies for 3.0A.8 -9 next page

20



Instructional Strategies :(3.0A8 -9)
Students gain a full understanding of which operation to use in any given situation through contextual

21



Domain: Operations and Algebraic Thinking (OA)

Cluster: Solve problems involving the four operations, and identify and explain patterns in
arithmetic.

Standard: 3.0A.9. Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operatio ns. For example, observe that 4 times a number is
always even, and explain why 4 times a number can be decomposed into two equal addends.

Standards for Mathematical Practices to be emphasized:
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.6. Attend to precision.

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

Connections
See 3.0A.8

Explanations and Examples:

This standard calls for students to examine arithmetic patterns involving both addition and multiplication.
Arithmetic patterns are patterns that change by the same rate, such as adding the same number. For
example, the series 2, 4, 6, 8, 10 is an arithme tic pattern that increases by 2 between each term.

This standard also mentions identifying patterns related to the properties of operations.
Examples :
Even numbers are always divisible by 2. Even numbers can always be decomposed into 2 equal addend
Q4=7+7).
Multiples of even numbers (2, 4, 6, and 8) are always even numbers.
On a multiplication chart, the products in each row and column increase by the same amount (skip
counting).
On an addition chart, the sums in each row and column increase by the same amount.

Using a multiplication table, highlight a row of numbers and ask students what they notice about the
highlighted numbers.

Explain a pattern using properties of operations.

When (commutative property) one changes the order of the factors they will still gets the same product,
example 6 x5=30and 5 x 6 = 30.

Teacher: What pattern do you notice when 2, 4, 6, 8, or 10 are multiplied by any number (even or odd)?
Student: The product will always be an even number.

Teacher: Why?

In an addition table ask what patterns they notice .? Explain why the pattern works this way?

Students need ample opportunities to observe and identify important numerical patterns related to
operatio ns. They should build on their previous experiences with properties related to addition and
subtraction. Students investigate addition and multiplication tables in search of patterns and explain why
these patterns make sense mathematically.
Example
Any sum of two even numbers is even.
Any sum of two odd numbers is even.
Any sum of an even number and an odd number is odd.
The multiples of 4, 6, 8, and 10 are all even because they can all be decomposed into two equal groups.
The doubles (2 addends the same) in an addition table fall on a diagonal while the doubles (multiples of
2) in a multiplication table fall on horizontal and vertical lines.
The multiples of any number fall on a horizontal and a vertical line due to the commutative property.
All the multiples of 5 end in a 0 or 5 while all the multiples of 10 end with 0. Every other multiple of 5 is a
multiple of 10.

22




Students also investigate a hundreds chart in search of addition and subtraction patterns. They record and
organize all the different possible sums of a number and explain why the pattern makes sense.

Addend Addend Sum
0 20 20
1 19 20
2 18 20
3 17 20
4 16 20
? ? ?
? ? ?




Third 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,
S«PDWHULDOV VKRXOG VKRZ D th&ddridedt stanhdaids YorRhe
grade in which the student is enrolled, although the grade -level content

may be reduced in complexity or modified to reflect pre
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

North Carolina DOE

-UHTXLVLWH VNLOOYV

Third Grade Mathematics
Operations and Algebraic Thinking ( 3.0A)

Cluster

interpret 5 x 7 as the total number of objects in 5
groups of 7 objects eackor example, describe a
context in which a total number of objects can be
expressed as 5 x 7.

2. Interpret wholenumber quotients ofwvhole
numbers, e.g., interpret 56 + 8 as the number of
objects in each share when 56 objects are
partitioned equally into 8 shares, or as a number
shares when 56 objects are partitioned into equa
shares of 8 objects eachor example, describe a
context in which a number of shares or a number
groups can be expressed as 56 + 8.

3. Use multiplication and division within 100 to
solve word problems in situations involving equal
groups, arrays, and measurement quantities, e.g
by using drawings and eqtians with a symbol for
the unknown number to represent the problem.
4. Determine the unknown whole number in a
multiplication or division equation relating three
whole numbersFor example, determine the
unknown number that makes the equation true in
eachof the equations 8 x? =48, 5:=3, 6 x 6 =?

Cluster

Common Core State Standards Essence Extended Common Core
Represent and solve problems involving Represent Represent and solve problems
multiplication and division and solve
1. Interpret products of whole numbers, e.g., problems 1.Compose and decompose numbers on both sides of

the equal sign to show equality.

2. Solve addition and subtraction problems when result

isunknown (i.e.8+2=,6 3=).

24




Understand properties of multiplication and the Build Represent repeated addition

relationship between multiplication and division foundation
5. Apply properties of operations as strategie " f?r i 3. Build models that represent repeated addition.
to multiply and divide.Examples: If 6 x 4 = 2. m: t;ﬁ(')CuZ'ho (i.e., 2groups of 4 is the same quantity as 4 + 4)

is known, then 4 x 6 = 24 is also known. repeated 4. Share equally collections of up to 30 items betwe
(Commutative property of multiplication.) 3 X gddition 2 to 4 people to solve real life story problems.
x 2 can be found by 3 x 5 =15, then 15 x 2 :

30, orby 5 x 2 =10, then 3 x 10 = 30.

(Associative property of multiplication.)

Knowing that 8 5 =40 and 8 x 2 = 16, one ¢

find8x7as8x(5+2)=(8x5)+(8x2)=

16 = 56. (Distributive property.)

6. Understand division as an unknosactor

problem.For example, find 32 + 8 by finding

the number that makes 32 when multiplied b

8.

25



Domain:
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Instructional Strategies

Prior to implementing rules for rounding students need to have opportunities to investigate place value. A strong
understanding of place value is essential for the developed number sense and the subsequent work that involves rounding
numbers.

Building on previous understandings of the place value of digits in multi-digit numbers, place value is used to round whole
numbers. Dependence on learning rules can be eliminated with strategies such as the use of a number line to determine
ZKLFK PXOWLSOH RI RU RI D QXPEHU LV QHDUHVW RU PRUH URXQGYV
understanding of place value increases, the strategies for rounding are valuable for estimating, justifying and predicting the
reasonableness of solutions in problem-solving.

Strategies used to add and subtract two-digit numbers are now applied to fluently add and subtract whole numbers within

27



Domain:

Number and Operations in Bas

e Ten (NBT)

28



Example:
x Mary read 573 pages during her summer reading challenge. She was only required to read 399
pages. How many extra pages did Mary read beyond the challenge requirements?

Students may use several approaches to solve the problem including the traditional algorithm. Examples of
other methods students may use are listed below:
X 399+1=400, 400+ 100 =500, 500 + 73 =573, therefore 1+ 100 + 73 = 174 pages (Adding up
strategy)
X 400 + 100 is 500; 500 + 73 is 573; 100 + 73 is 173 plus 1 (for 399, to 400) is 174 (Compensating
strategy)

29
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Third Grade  Numberand  Operations in Base Ten

Extended Common Core State Standards Mathematics
The Alternate Achievement Standards for Students With the Most
Significant Cognitive Disabilities Non - Regulatory Guidance states,
S«PDWHULDOV VKRXOG VKRZ D FOHDU OLQN WR WKH FRQWHQW \
grade in which the student is enrolled, although the grade -level content
may be reduced in complexity or modified to reflect pre -UHTXLVLWH VNLOOV

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 th eir mode of communication
North Carolina
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Domain: Number and Operations 2 Fractions (NF) (Grade 3 expectations in this domain are
limited to fractions with denominators 2, 3, 4, 6, and 8.)

Cluster: Develop understanding of  fractions as numbers.

Standard: 3.NF.1. Understand a fraction 1/ b as the quantity formed by 1 part when a whole is
partitioned into b equal parts; understand a fraction al/b as the quantity formed by a parts of size 1/ b.

Standards for Mathematical Practices to be emphasized:
MP.1. Make sense of problems and persevere in solving them.

MP.4. Model with mathematics

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

Connections : (3.NF.1 -3)
This cluster is connected to the Third Grade Critical Area of Focus #2, Developing understanding of
fractions, especially unit fractions(fractions with numerator 1)

Partitioning traditional shapes into equal parts. (Grade 1 G 3)

Explanations and Example S:
This standard refers to the sharing of a whole being partitioned or split. Fraction models in third grade
include area (parts of a whole) models (circles, rectangles, squares) and number lines. Set models

(parts of a group) are not explored in Third Gra de. In 3.NF.1 students should focus on the concept
that a fraction is made up (composed) of many pieces of a unit fraction, which has a numerator of 1.
For example, the fraction 3/5 is composed of 3 pieces that each have a size of 1/5.

Some important  concepts related to developing understanding of fractions include:

X Understand fractional parts must be equal -sized
Example Non -example

v >K

ol

\_“,Q/

The number of equal parts tell how many make a whole.
As the number of equal pieces in the whole increases, the size of the fractional pieces decreases.
The size of the fractional part is relative to the whole.
0 The number of children in one - half of a classroom is different than the number of children in one
half of a school. (the whole in each set is different therefore the half in each set will be different)
When a whole is cut into equal parts, the denominator represents the number of equal parts.
The numerator of a fraction is the count of the numbe r of equal parts.
0 ¥ means that there are 3 one -fourths.
0 Students can count  one fourth, two fourths, three fourths.

Students express fractions as fair sharing -, parts of a whole, and parts of a set. They use various contexts
(candy bars, fruit, and cakes) and a variety of models (circles, squares, rectangles, fraction bars, and

number lines) to develop understanding of fractions and represent fractions. Students need many
opportunities to solve word problems that require fair sharing.

Continued next page
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To develop understanding of fair shares, students first participate in situations where the number of objects
is greater than the number of children and then progress into situations where the number of objects is less

33



Common Misconceptions: (3.NF.1)

The idea that the smaller the denominator, the smaller the piece or part of the set, or the larger

the denominator, the larger the piece or part of the set, is based on the comparison that in whole
numbers, the smaller a number, the less it is, or the larg er a number, the more it is. The use of

different models, such as fraction bars and number lines, allows students to compare unit
fractions to reason about their sizes.

Students think all shapes can be divided the same way. Present shapes other than circ les,
squares or rectangles to prevent students from overgeneralizing that all shapes can be divided

the same way. For example, have students fold a triangle into eighths. Provide oral directions for
folding the triangle:

1. Fold the triangle into half by fo

34



Domain: Number and Operations 2 Fractions (NF) (Grade 3 expectations in this domain are
limited to  fractions with denominators 2, 3, 4, 6, and 8.)

Cluster: Develop understanding of fractions as numbers.

Standard: 3.NF.2. Understand a fraction as a number on the number line; represent fractions on a

number line diagram.
a. Representafraction 1/ b on anumber line diagram by defining the interval from O to 1 as the whole

and partitioning it into b equal parts. Recognize that each part has size 1/ b and that the endpoint of the
part based at O locates the number 1/ b on the number line.
b. Representafra ction a/b on anumber line diagram by marking off a
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In this standard, students should also reason that comparisons are only valid if the wholes are
identical. For example, ¥z of a large pizza is a differ ent amount than %2 of a small pizza. Students
should be given opportunities to discuss and reason about which % is larger.

An important concept when comparing fractions is to look at the size of the parts and the number

1 1
of the parts. For example, 8 issmallerthan 2 because when 1 whole is cut into 8 pieces, the
pieces are much smaller than when 1 whole is cut into 2 pieces.

Students recognize when examining fractions with common denominators, the wholes have been
divided into the same number of equal parts. So the fraction with the larger numerator has the
larger number of equal parts.
%o
6 6
To compare fractions that have the same numerator but different denominators, students
und
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Third Grade Mathematics

Extended Common Core State Standards Mathematics
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Domain: Measurement and Data (MD)

Cluster: Solve problems involving measurement and estimation of intervals of time, liquid

volumes, and masses of objects.

Standard: 3.MD.1. Tell and write time to the nearest minute and measure time intervals
in minutes. Solve word problems involving addition and subtraction of time intervals in

min utes, e.g., by representing the problem on a number line diagram.

Standards for Mathematical Practices to be emphasized:

39







Domain: Measurement and Data (MD)

Cluster: Solve problems involving measurement and estimation of intervals of time, liquid
volumes, and masses of objects.
Standard: 3.MD.2. Measure and estimate liquid volumes and masses of objects using standard

units of grams (g), kilograms (kg), and liters (I). (Excludes compound units suchascm 3

and




Domain: Measurement and Data (MD)

Cluster. Represent and interpret data.

Standard: 3.MD.3. Draw a scaled picture graph and a scaled bar graph to represent a data set with

several categories. Solveone - andtwo - VWHS $1KRZ PDQ\ PRUH:- DQG tKRZ PDQ\ OHVV: S|
information presentedi  n scaled bar graphs.  For example, draw a bar graph in which each square in the bar
graph might represent 5 pets.

Standards for Mathematical Practices to be emphasized:
MP.1. Make sense of problems and persevere in solving them.
MP.4. Model with  mathematics.

MP.6. Attend to precision.

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

Connections _: (3.MD.3 -4)

This cluster is connected to the Third Grade Critical Areas of Focus #2, Developing understanding of

fractions, especially unit fractions(fractions wi th numerator 1) and goes beyond to address Solving
multi - step problems

Represent and solve problems involving multiplication and division. (Grade 3 OA 1 —4)

Multiply and divide within 100. (Grade 3 OA 7)

Solve problems involving the four operations, and identify and explain patterns in arithmetic.

(Grade 30A8 -9)
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x Single Bar Graphs: Students use both horizontal and vertical bar graphs. Bar graphs include
a title, scale, scale label, categories, category label, and data.

Analyze and Interpret data which could include:
+RZ PDQ\ PRUH QRQILFWLRQ ERRNV ZKHUH UHDG WKDQ IDQWDV\ ER
'LG PRUH SHRSOH UHDG ELRJUDSK\ DQG P\VWHU\ ERRNV RU ILFWLR
$ERXW KRZ PDQ\ ERRNV LQ DOO JHQUHV ZHUH UHDG"
8VLQJ Watd Hom the graphs, what type of book was read more often than a mystery but
less often than a fairytale?
:KDW LQWHUYDO ZDV XVHG IRU WKLV VFDOH™"
:KDW FDQ ZH VD\ DERXW W\SHV RI ERRNV UHDG" :KDW LV D W\SLFD(
, I \RX ZH U Hirehid®e 8 book for the class library which would be the best genre?

Instructional Strategies :(3.MD.3 