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This is the March 2015 version of the Grade 4 Model Curriculum for Mathematics. The current focus of this document is to
provide instructional strategies and resources, and identify misconceptions and connections related to the clusters and
standards. The Ohio Department of Education is working in collaboration with assessment consortia, national professional
organizations and other multistate initiatives to develop common content elaborations and learning expectations.

Grade 4

Domain

Cluster

Operations and Algebraic
Thinking

* Use the four operations with whole numbers to solve problems.

» Gain familiarity with factors and multiples.

» Generate and analyze patterns.

Number and Operations in
Base Ten

* Generalize place value understanding for multi-digit whole
numbers.

» Use place value understanding and properties of operations to
perform multi-digit arithmetic.

Number and Operations—
Fractions

» Extend understanding of fraction equivalence and ordering.

« Build fractions from unit fractions by applying and extending
previous understandings of operations on whole numbers.

* Understand decimal notation for fractions, and compare
decimal fractions.

Measurement and Data

* Solve problems involving measurement and conversion of
measurements from a larger unit to a smaller unit.

* Represent and interpret data.

» Geometric measurement: understand concepts of angle and
measure angles.

Geometry

* Draw and identify lines and angles, and classify shapes by
properties of their lines and angles.
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Grade 4

Domain | Operations and Algebraic Thinking

Cluster Use the four operations with whole numbers to solve problems.

Standards | 1.Interpret a multiplication equation as a comparison, e.g., interpret 35 =5 x 7 as a statement that 35 is
5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative
comparisons as multiplication equations.

2.Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings
and equations with a symbol for the unknown number to represent the problem, distinguishing
multiplicative comparison from additive comparison.

3.Solve multistep word problems posed with whole numbers and having whole-number answers using
the four operations, including problems in which remainders must be interpreted. Represent these
problems using equations with a letter standing for the unknown quantity. Assess the reasonableness
of answers using mental computation and estimation strategies including rounding.

Content Elaborations

Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

Achieve the Core Modules, Resources

Hunt Institute Video examples

Institute for Mathematics and Education Learning Progressions Narratives

lllustrative Mathematics Sample tasks

National Council of Supervisors of Mathematics (NCSM) Resources, Lessons, Items
National Council of Teacher of Mathematics (NCTM) Resources, Lessons, Items
Partnership for Assessment of Readiness for College and Careers (PARCC) Resources, Items

Ohio has selected PARCC as the contractor for the development of the Next Generation Assessments for Mathematics.
PARCC is responsible for the development of the framework, blueprints, items, rubrics, and scoring for the
assessments. Further information can be found at Partnership for Assessment of Readiness for College and Careers
(PARCCQC). Specific information is located at these links:

e Model Content Framework
Item Specifications/Evidence Tables
Sample Items
Calculator Usage
Accommodations
Reference Sheets

Instructional Strategies and Resources

: :

Students need experiences that allow them to connect mathematical statements and number sentences or equations.
This allows for an effective transition to formal algebraic concepts. They represent an unknown number in a word
problem with a symbol. Word problems which require multiplication or division are solved by using drawings and
equations.

Students need to solve word problems involving multiplicative comparison (product unknown, partition unknown) using
multiplication or division as shown in Table 2 of the Common Core State Standards for Mathematics, page 89. They
should use drawings or equations with a symbol for the unknown number to represent the problem. Students need to
be able to distinguish whether a word problem involves multiplicative comparison or additive comparison (solved when
adding and subtracting in Grades 1 and 2).

Present multistep word problems with whole numbers and whole-number answers using the four operations. Students
should know which operations are needed to solve the problem. Drawing pictures or using models will help students
understand what the problem is asking. They should check the reasonableness of their answer using mental
computation and estimation strategies.
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http://www.achievethecore.org/
http://www.youtube.com/playlist?list=PLD7F4C7DE7CB3D2E6
http://math.arizona.edu/%7Eime/progressions/
http://www.illustrativemathematics.org/
http://www.mathedleadership.org/ccss/materials.html
http://www.nctm.org/
http://www.parcconline.org/
http://www.parcconline.org/
http://www.parcconline.org/mcf/mathematics/parcc-model-content-frameworks-browser
http://www.parcconline.org/assessment-blueprints-test-specs
http://www.parcconline.org/samples/math
http://www.parcconline.org/sites/parcc/files/PARCCApprovedCalculatorPolicy-July%202012.pdf
http://www.parcconline.org/parcc-accessibility-features-and-accommodations-manual
http://www.parcconline.org/sites/parcc/files/ApprovedPARCCHighSchoolReferenceSheet_111612.pdf
http://www.corestandards.org/assets/CCSSI_Math%20Standards.pdf
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Examples of multistep word problems can be accessed from the released questions on the NAEP (National
Assessment of Educational Progress) Assessment.

For example, a constructed response question from the 2007 Grade 4 NAEP assessment reads, “Five classes are
going on a bus trip and each class has 21 students. If each bus holds only 40 students, how many buses are needed
for the trip?”

Instructiopal Resources/Tools

Table 2. Common multiplication and division situations (Common Core State Standards for Mathematics 2010)

The National Assessment of Educational Progress (NAEP) Assessments.

Diverse Learners

Strategies for meeting the needs of all learners including gifted students, English learners and students with disabilities
can be found at this site. Additional strategies and resources based on the Universal Design for Learning principles can
be found at www.cast.org.

Connections:

This cluster is connected to the Fourth Grade Critical Area of Focus #1 , Developing understanding and fluency with
multi-digit multiplication, and developing understanding of dividing to find quotients involving multi-digit
dividends. More information about this critical area of focus can be found by clicking here.

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. (3.0A.3).

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
strategies including rounding. (3.0A.8).
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http://nces.ed.gov/nationsreportcard/itmrlsx/search.aspx?subject=mathematics
http://nces.ed.gov/nationsreportcard/itmrlsx/search.aspx?subject=mathematics
http://www.corestandards.org/assets/CCSSI_Math%20Standards.pdf
http://nces.ed.gov/nationsreportcard/itmrlsx/search.aspx?subject=mathematics
http://education.ohio.gov/Topics/Other-Resources
http://www.cast.org/
https://education.ohio.gov/getattachment/Topics/Ohio-s-New-Learning-Standards/Mathematics/Alignment-Toolkit-Phase-3-Implementation/Curriculum/K-8-Critical-Areas-of-Focus1-1-27-11-pdf.pdf.aspx
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Grade 4

Domain | Operations and Algebraic Thinking

Cluster Gain Familiarity with factors and multiples.

Standards | 4- Find all factor pairs for a whole number in the range 1-100. Recognize that a whole number is a
multiple of each of its factors. Determine whether a given whole number is the range 1-100 is a
multiple of a given one-digit number. Determine whether a given whole number in the range 1-100 is

prime or composite.
Content Elaborations
Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

e Achieve the Core Modules, Resources

e Hunt Institute Video examples

¢ Institute for Mathematics and Education Learning Progressions Narratives

o lllustrative Mathematics Sample tasks

National Council of Supervisors of Mathematics (NCSM) Resources, Lessons, Iltems

National Council of Teacher of Mathematics (NCTM) Resources, Lessons, ltems
o Partnership for Assessment of Readiness for College and Careers (PARCC) Resources, Items

Ohio has selected PARCC as the contractor for the development of the Next Generation Assessments for Mathematics.
PARCC is responsible for the development of the framework, blueprints, items, rubrics, and scoring for the
assessments. Further information can be found at Partnership for Assessment of Readiness for College and Careers
(PARCCQC). Specific information is located at these links:

e Model Content Framework
Item Specifications/Evidence Tables
Sample Items
Calculator Usage
Accommodations
Reference Sheets

Instructional Strategies and Resources

. .
Students need to develop an understanding of the concepts of number theory such as prime numbers and composite
numbers. This includes the relationship of factors and multiples. Multiplication and division are used to develop

concepts of factors and multiples. Division problems resulting in remainders are used as counter-examples of factors.

Review vocabulary so that students have an understanding of terms such as factor, product, multiples, and odd and
even numbers.

Students need to develop strategies for determining if a number is prime or composite, in other words, if a number has
a whole number factor that is not one or itself. Starting with a number chart of 1 to 20, use multiples of prime numbers
to eliminate later numbers in the chart. For example, 2 is prime but 4, 6, 8, 10, 12,... are composite. Encourage the
development of rules that can be used to aid in the determination of composite numbers. For example, other than 2, if a
number ends in an even number (0, 2, 4, 6 and 8), it is a composite number.

Using area models will also enable students to analyze numbers and arrive at an understanding of whether a number is
prime or composite. Have students construct rectangles with an area equal to a given number. They should see an
association between the number of rectangles and the given number for the area as to whether this number is a prime
or composite number.

Definitions of prime and composite numbers should not be provided, but determined after many strategies have been
used in finding all possible factors of a number.

Provide students with counters to find the factors of numbers. Have them find ways to separate the counters into equal
subsets. For example, have them find several factors of 10, 14, 25 or 32, and write multiplication expressions for the
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http://www.achievethecore.org/
http://www.youtube.com/playlist?list=PLD7F4C7DE7CB3D2E6
http://math.arizona.edu/%7Eime/progressions/
http://www.illustrativemathematics.org/
http://www.mathedleadership.org/ccss/materials.html
http://www.nctm.org/
http://www.parcconline.org/
http://www.parcconline.org/
http://www.parcconline.org/mcf/mathematics/parcc-model-content-frameworks-browser
http://www.parcconline.org/assessment-blueprints-test-specs
http://www.parcconline.org/samples/math
http://www.parcconline.org/sites/parcc/files/PARCCApprovedCalculatorPolicy-July%202012.pdf
http://www.parcconline.org/parcc-accessibility-features-and-accommodations-manual
http://www.parcconline.org/sites/parcc/files/ApprovedPARCCHighSchoolReferenceSheet_111612.pdf
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numbers.

Another way to find the factor of a number is to use arrays from square tiles or drawn on grid papers. Have students
build rectangles that have the given number of squares. For example if you have 16 squares:

The idea that a product of any two whole numbers is a common multiple of those two numbers is a difficult concept to
understand. For example. 5 x 8 is 40; the table below shows the multiples of each factor.

5 10 15 20 25 30 35 40 45
8 16 24 32 40 48 56 64 72

Ask students what they notice about the number 40 in each set of multiples; 40 is the 8" multiple of 5, and the 5"
multiple of 8.

Knowing how to determine factors and multiples is the foundation for finding common multiples and factors in Grade 6.

Writing multiplication expressions for numbers with several factors and for numbers with a few factors will help students
in making conjectures about the numbers. Students need to look for commonalities among the numbers.

Instructiopal Resources/Tools
Calculators

Counters

Grid papers

The Ohio Resource Center

ORC # 397 From the National Council of Teachers of Mathematics, llluminations: The Factor Game engages students
in a friendly contest in which winning strategies involve distinguishing between numbers with many factors and numbers
with few factors. Students are then guided through an analysis of game strategies and introduced to the definitions of
prime and composite numbers.

Understanding factoring through geometry - Using square unit tiles, students work with a partner to construct all
rectangles whose area is equal to a given number. After several examples, students see that prime numbers are
associated with exactly two rectangles, whereas composite numbers are associated with more than two rectangles.

ORC # 4209, From the National Council of Teachers of Mathematics, llluminations, The Product Game — Classifying
Numbers. Students construct Venn diagrams to show the relationships between the factors or products of two or
more numbers in the Product Game.

ORC # 1161, From the National Council of Teachers of Mathematics, llluminations, The Product Game. In the
Product Game, students start with factors and multiply to find the product. In The Factor Game, students start with a
number and find its factors.

ORC # 4001, From the National Council of Teachers of Mathematics, llluminations, Multiplication: It's in the Cards —
More Patterns with Products.

National Library of Virtual Manipulatives

The National Library of Virtual Manipulatives contains Java applets and activities for K-12 mathematics.

Sieve of Eratosthenes — relate number patterns with visual patterns. Click on the link for Activities for directions on
engaging students in finding all prime numbers 1-100.
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http://ohiorc.org/
http://illuminations.nctm.org/LessonDetail.aspx?ID=L620
http://mathforum.org/alejandre/factor1.html
http://illuminations.nctm.org/LessonDetail.aspx?ID=L274
http://illuminations.nctm.org/LessonDetail.aspx?ID=L274
http://illuminations.nctm.org/LessonDetail.aspx?ID=U100
http://illuminations.nctm.org/LessonDetail.aspx?ID=L327
http://illuminations.nctm.org/LessonDetail.aspx?ID=L327
http://nlvm.usu.edu/en/nav/vlibrary.html
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When listing multiples of numbers, students may not list the number itself. Emphasize that the smallest multiple is the
number itself.

Some students may think that larger numbers have more factors. Having students share all factor pairs and how they
found them will clear up this misconception.

Diverse Learners

Strategies for meeting the needs of all learners including gifted students, English learners and students with disabilities
can be found at this site. Additional strategies and resources based on the Universal Design for Learning principles can
be found at www.cast.org.

Specific strategies for mathematics may include:
Some students may need to start with numbers that have only one pair of factors, then those with two pairs of factors
before finding factors of numbers with several factor pairs.

Connections:

This cluster is connected to the Fourth Grade Critical Area of Focus #1, Developing understanding and fluency with
multi-digit multiplication, and developing understanding of dividing to find quotients involving multi-digit
dividends. More information about this critical area of focus can be found by clicking here.

Understand properties of multiplication and the relationship between multiplication and division (Grade 3 OA 5 — 6).

Geometric measurement: understand concepts of area and relate area to multiplication and to addition (Grade 3 MD
7a).

The concepts of prime, factor and multiple are important in the study of relationships found among the natural numbers.
Compute fluently with multi-digit numbers and find common factors and multiples ( Grade 6 NS 4).
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http://education.ohio.gov/Topics/Other-Resources
http://www.cast.org/
https://education.ohio.gov/getattachment/Topics/Ohio-s-New-Learning-Standards/Mathematics/Alignment-Toolkit-Phase-3-Implementation/Curriculum/K-8-Critical-Areas-of-Focus1-1-27-11-pdf.pdf.aspx
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Grade 4

Domain | Operations and Algebraic Thinking

Cluster Generate and analyze patterns.

Standards | 5- Generate a number or shape pattern that follows a given rule. Identify apparent features of the pattern
that were not explicit in the rule itself.

For example, given the rule “Add 3” and the starting number 1, generate terms in the resulting sequence and
observe that the terms appear to alternate between odd and even numbers. Explain informally why the numbers

will continue to alternate in this way.

Content Elaborations

Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

Achieve the Core Modules, Resources

Hunt Institute Video examples

Institute for Mathematics and Education Learning Progressions Narratives

lllustrative Mathematics Sample tasks

National Council of Supervisors of Mathematics (NCSM) Resources, Lessons, Items
National Council of Teacher of Mathematics (NCTM) Resources, Lessons, Items
e Partnership for Assessment of Readiness for College and Careers (PARCC) Resources, Items

Ohio has selected PARCC as the contractor for the development of the Next Generation Assessments for Mathematics.
PARCC is responsible for the development of the framework, blueprints, items, rubrics, and scoring for the
assessments. Further information can be found at Partnership for Assessment of Readiness for College and Careers
(PARCC). Specific information is located at these links:

e Model Content Framework

e Item Specifications/Evidence Tables
Sample ltems
Calculator Usage
Accommodations
Reference Sheets

Instructional Strategies and Resources

. .
In order for students to be successful later in the formal study of algebra, their algebraic thinking needs to be
developed. Understanding patterns is fundamental to algebraic thinking. Students have experience in identifying
arithmetic patterns, especially those included in addition and multiplication tables. Contexts familiar to students are
helpful in developing students’ algebraic thinking.

Students should generate numerical or geometric patterns that follow a given rule. They should look for relationships in
the patterns and be able to describe and make generalizations.

As students generate numeric patterns for rules, they should be able to “undo” the pattern to determine if the rule works
with all of the numbers generated. For example, given the rule, “Add 4” starting with the number 1, the pattern 1, 5, 9,
13, 17, ... is generated. In analyzing the pattern, students need to determine how to get from one term to the next term.
Teachers can ask students, “How is a number in the sequence related to the one that came before it?”, and “If they
started at the end of the pattern, will this relationship be the same?” Students can use this type of questioning in
analyzing numbers patterns to determine the rule.

Students should also determine if there are other relationships in the patterns. In the numeric pattern generated above,
students should observe that the numbers are all odd nhumbers.

Provide patterns that involve shapes so that students can determine the rule for the pattern. For example,
= HH
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Students may state that the rule is to multiply the previous number of squares by 3.
Instructional Resources/Tools

From PBS Teachers: Snake Patterns —s-s-s: Students will use given rules to generate several stages of a pattern and
will be able to predict the outcome for any stage.

From the National Council of Teachers of Mathematics, llluminations: Patterns that Grow — Growing Patterns. Students
use numbers to make growing patterns. They create, analyze, and describe growing patterns and then record them.
They also analyze a special growing pattern called Pascal’s triangle.

From the National Council of Teachers of Mathematics, llluminations: Patterns that Grow — Exploring Other Number
Patterns. Students analyze numeric patterns, including Fibonacci numbers. They also describe numeric patterns and
then record them in table form.

From the National Council of Teachers of Mathematics, Illuminations: Patterns that Grow — Looking Back and Moving
Forward. In this final lesson of the unit, students use logical thinking to create, identify, extend, and translate patterns.
They make patterns with numbers and shapes and explore patterns in a variety of mathematical contexts.

Diverse Learners
Strategies for meeting the needs of all learners including gifted students, English learners and students with disabilities
can be found at this site. Additional strategies and resources based on the Universal Design for Learning principles can

be found at www.cast.org.

Connections:
This cluster goes beyound the Fourth Grade Critical Areas of Focus to address Analyzing patterns. More information
about this critical area of focus can be found by clicking here.

Solve problems involving the four operations, and identify and explain patterns in arithmetic (3.0A.4.9).
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http://www.pbs.org/teachers/mathline/lessonplans/atmp/snake/snake_procedure.shtm
http://illuminations.nctm.org/LessonDetail.aspx?ID=L304
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Grade 4

Domain | Number and Operations Base Ten

Cluster Generalize place value understanding for multi-digit whole numbers.

Standards | 1-Recognize that in a multi-digit whole number, a digit in one place represents ten times what it
represents in the place to its right. For example, recognize that 700 + 70 = 10 by applying concepts of
place value and division.

2.Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded
form. Compare two multi-digit numbers based on meanings of the digits in each place, using >, =, and
< symbols to record the results of comparisons.

3.Use place value understanding to round multi-digit whole numbers to any place.

Content Elaborations

Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

Achieve the Core Modules, Resources

Hunt Institute Video examples

Institute for Mathematics and Education Learning Progressions Narratives

lllustrative Mathematics Sample tasks

National Council of Supervisors of Mathematics (NCSM) Resources, Lessons, Items
National Council of Teacher of Mathematics (NCTM) Resources, Lessons, Items
e Partnership for Assessment of Readiness for College and Careers (PARCC) Resources, ltems

Ohio has selected PARCC as the contractor for the development of the Next Generation Assessments for Mathematics.
PARCC is responsible for the development of the framework, blueprints, items, rubrics, and scoring for the
assessments. Further information can be found at Partnership for Assessment of Readiness for College and Careers
(PARCCQC). Specific information is located at these links:

e Model Content Framework
Item Specifications/Evidence Tables
Sample Items
Calculator Usage
Accommodations
Reference Sheets

Instructional Strategies and Resources

. : .
Provide multiple opportunities in the classroom setting and use real-world context for students to read and write multi-
digit whole numbers.

Students need to have opportunities to compare numbers with the same number of digits, e.g., compare 453, 698 and
215; numbers that have the same number in the leading digit position, e.g., compare 45, 495 and 41,223; and numbers
that have different numbers of digits and different leading digits, e.g., compare 312, 95, 5245 and 10,002.

Students also need to create numbers that meet specific criteria. For example, provide students with cards numbered 0
through 9. Ask students to select 4 to 6 cards; then, using all the cards make the largest number possible with the
cards, the smallest number possible and the closest number to 5000 that is greater than 5000 or less than 5000.

In Grade 4, rounding is not new, and students need to build on the Grade 3 skill of rounding to the nearest 10 or 100 to
include larger numbers and place value. What is new for Grade 4 is rounding to digits other than the leading digit, e.g.,
round 23,960 to the nearest hundred. This requires greater sophistication than rounding to the nearest ten thousand
because the digit in the hundreds place represents 900 and when rounded it becomes 1000, not just zero.

Students should also begin to develop some rules for rounding, building off the basic strategy of; “Is 48 closer to 40 or
507" Since 48 is only 2 away from 50 and 8 away from 40, 48 would round to 50. Now students need to generalize the
rule for much larger numbers and rounding to values that are not the leading digit.
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Instructional Resources/Tools
Place value boxes

Place value flip charts

Number cards

: . .
There are several misconceptions students may have about writing numerals from verbal descriptions. Numbers like
one thousand do not cause a problem; however a number like one thousand two causes problems for students. Many
students will understand the 1000 and the 2 but then instead of placing the 2 in the ones place, students will write the
numbers as they hear them, 10002 (ten thousand two). There are multiple strategies that can be used to assist with this
concept, including place-value boxes and vertical-addition method.

Students often assume that the first digit of a multi-digit number indicates the "greatness” of a number. The assumption
is made that 954 is greater than 1002 because students are focusing on the first digit instead of the number as a whole.
Students need to be aware of the greatest place value. In this example, there is one number with the lead digit in the
thousands and another number with its lead digit in the hundreds.

Diverse Learners
Strategies for meeting the needs of all learners including gifted students, English learners and students with disabilities

can be found at this site. Additional strategies and resources based on the Universal Design for Learning principles can
be found at www.cast.org.

Specific Strategies for mathematics may include:

Development of a clear understanding of the value of the digits in a number is critical for the understanding of and using
numbers in computations. Helping students build the understanding that 12345 means one ten thousand or 10,000, two
thousands or 2000, three hundreds or 300, four tens or 40, and 5 ones or 5. Additionally, the answer is the sum of each
of these values 10,000 + 2000 + 300 + 40 + 5.

Connections:

This cluster is connected to the Fourth Grade Critical Area of Focus #1, Developing an understanding and fluency
with multi-digit multiplication and developing understanding of dividing to find quotients involving multi-digit
dividends. More information about this critical area of focus can be found by clicking here.

A strong foundation in whole-number place value and rounding is critical for the expansion to decimal place value and
decimal rounding.

Understand place value (Grade 2 NBT 1 — 4).

Use place value understanding and properties of operations to perform multi-digit arithmetic (Grade 3 NBT 1).
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Grade 4

Domain | Number and Operations in Base Ten

Cluster Use place value understanding and properties of operations to perform multi-digit
arithmetic

Standards | 4- Fluently add and subtract multi-digit whole numbers using the standard algorithm.

5. Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-digit
numbers, using strategies based on place value and the properties of operations. lllustrate and explain
the calculation by using equations, rectangular arrays, and/or area models.

6. Find whole-number quotients and remainders with up to four-digit dividends and one-digit divisors,
using strategies based on place value, the properties of operations, and/or the relationship between
multiplication and division. lllustrate and explain the calculation by using equations, rectangular arrays,
and/or area models.

Content Elaborations
Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

e Achieve the Core Modules, Resources

e Hunt Institute Video examples

e Institute for Mathematics and Education Learning Progressions Narratives

o lllustrative Mathematics Sample tasks

National Council of Supervisors of Mathematics (NCSM) Resources, Lessons, Iltems

National Council of Teacher of Mathematics (NCTM) Resources, Lessons, ltems
Partnership for Assessment of Readiness for College and Careers (PARCC) Resources, Items

Ohio has selected PARCC as the contractor for the development of the Next Generation Assessments for Mathematics.
PARCC is responsible for the development of the framework, blueprints, items, rubrics, and scoring for the
assessments. Further information can be found at Partnership for Assessment of Readiness for College and Careers
(PARCCQC). Specific information is located at these links:

e Model Content Framework
Item Specifications/Evidence Tables
Sample Items
Calculator Usage
Accommodations
Reference Sheets

Instructional Strategies and Resources

. .
A crucial theme in multi-digit arithmetic is encouraging students to develop strategies that they understand, can explain,
and can think about, rather than merely follow a sequence of directions that they don't understand.

It is important for students to have seen and used a variety of strategies and materials to broaden and deepen their
understanding of place value before they are required to use standard algorithms. The goal is for them to understand all
the steps in the algorithm, and they should be able to explain the meaning of each digit. For example, a 1 can represent
one, ten, one hundred, and so on. For multi-digit addition and subtraction in Grade 4, the goal is also fluency, which
means students must be able to carry out the calculations efficiently and accurately.

Start with a student’s understanding of a certain strategy, and then make intentional, clear-cut connections for the
student to the standard algorithm. This allows the student to gain understanding of the algorithm rather than just
memorize certain steps to follow.

Sometimes students benefit from 'being the teacher' to an imaginary student who is having difficulties applying standard
algorithms in addition and subtraction situations. To promote understanding, use examples of student work that have
been done incorrectly and ask students to provide feedback about the student work.

It is very important for some students to talk through their understanding of connections between different strategies
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and standard addition and subtractions algorithms. Give students many opportunities to talk with classmates about how
they could explain standard algorithms. Think-Pair-Share is a good protocol for all students.

When asking students to gain understanding about multiplying larger numbers, provide frequent opportunities to
engage in mental math exercises. When doing mental math, it is difficult to even attempt to use a strategy that one does
not fully understand. Also, it is a natural tendency to use numbers that are ‘friendly’ (multiples of 10) when doing mental
math, and this promotes its understanding.

Use a variation of an area model. For example, to multiply 23 x 36, arrange the partial products as follows:

20+ 3

600 | 90
30+6

120 | 18

Then add the four partial products to get 828.

As students developed an understanding of multiplying a whole number up to four digits by a one-digit whole number,
and multiplying two two-digit numbers through various strategies, they should do the same when finding whole-number
quotients and remainders. By relating division to multiplication and repeated subtraction, students can find partial
quotients. An explanation of partial quotients or this video can be viewed at http://www.teachertube.com, search for
Outline of partial quotients. This strategy will help them understand the division algorithm.

Students will have a better understanding of multiplication or division when problems are presented in context.

Students should be able to illustrate and explain multiplication and division calculations by using equations, rectangular
arrays and the properties of operations. These strategies were used in Grade 3 as students developed an
understanding of multiplication.

To give students an opportunity to communicate their understandings of various strategies, organize them into small
groups and ask each group to create a poster to explain a particular strategy and then present it to the class.

Vocabulary is important. Students should have an understanding of terms such as, sum, difference, fewer, more, less,
ones, tens, hundreds, thousands, digit, whole numbers, product, factors and multiples.

Instructional Resources/Tools

Place-value mats

bound place value flip books (so that the digit in a certain place can be switched)

base ten blocks

tens frames

hundreds flats

Smartboard

Make literature connections by using the resource book, Read Any Good Math Lately?, to identify books related to
certain math topics. Books can provide a ‘hook' for learning, to activate background knowledge, and to build student
interest.

: Mi :
Often students mix up when to 'carry' and when to 'borrow’. Also students often do not notice the need of borrowing and
just take the smaller digit from the larger one. Emphasize place value and the meaning of each of the digits.

Diverse Learners

Strategies for meeting the needs of all learners including gifted students, English learners and students with disabilities
can be found at this site. Additional strategies and resources based on the Universal Design for Learning principles can
be found at www.cast.org.
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Specific strategies for mathematics may include:

If students are having difficulty with lining up similar place values in numbers as they are adding and subtracting, it is
sometimes helpful to have them write their calculations on grid paper. This assists the student with lining up the
numbers more accurately.

If students are having a difficult time with a standard addition algorithm, a possible modification to the algorithm might
be helpful. Instead of the 'shorthand' of 'carrying,' students could add by place value, moving left to right placing the
answers down below the 'equals’ line. For example:

249 (start with 200 + 300 to get the 500, then 40 + 70 to get 110, and 9 + 2 for 11)
+372

500

110
_11

621

Connections:

This Cluster is connected to the Fourth Grade Critical Areas of Focus #1 , Developing understanding and fluency
with multi-digit multiplication, and developing understanding of dividing to find quotients involving multi-digit
dividends, and go beyond to address Adding and subtracting multi-digit whole numbers. More information about
this critical area of focus can be found by clicking here.

Use place value understanding and properties of operations to perform multi-digit arithmetic. (Grade 3 NBT 2 — 3)
Use the four operations with whole numbers to solve problems (Grade 4 OA 2 — 3).

Generalize place value understanding for multi-digit whole numbers (Grade 4 NBT 1 — 2).
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Grade 4

Domain | Number and Operations — Fractions

Cluster Extend understanding of fractions equivalence and ordering.

Standards | 1-Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction models, with
attention to how the number and size of the parts differ even though the two fractions themselves are
the same size. Use this principle to recognize and generate equivalent fractions.

2.Compare two fractions with different numerators and different denominators, e.g., by creating common
denominators or numerators, or by comparing to a benchmark fraction such as 1/2. Recognize that
comparisons are valid only when the two fractions refer to the same whole. Record the results of

comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.
Content Elaborations

Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

Achieve the Core Modules, Resources

Hunt Institute Video examples

Institute for Mathematics and Education Learning Progressions Narratives

lllustrative Mathematics Sample tasks

National Council of Supervisors of Mathematics (NCSM) Resources, Lessons, Items
National Council of Teacher of Mathematics (NCTM) Resources, Lessons, Items
e Partnership for Assessment of Readiness for College and Careers (PARCC) Resources, ltems

Ohio has selected PARCC as the contractor for the development of the Next Generation Assessments for Mathematics.
PARCC is responsible for the development of the framework, blueprints, items, rubrics, and scoring for the
assessments. Further information can be found at Partnership for Assessment of Readiness for College and Careers
(PARCCQC). Specific information is located at these links:

e Model Content Framework
Item Specifications/Evidence Tables
Sample Items
Calculator Usage
Accommodations
Reference Sheets

Instructional Strategies and Resources

. : .
Students’ initial experience with fractions began in Grade 3. They used models such as number lines to locate unit
fractions, and fraction bars or strips, area or length models, and Venn diagrams to recognize and generate equivalent
fractions and make comparisons of fractions.

Students extend their understanding of unit fractions to compare two fractions with different numerators and different
denominators.

Students should use models to compare two fractions with different denominators by creating common denominators or
numerators. The models should be the same (both fractions shown using fraction bars or both fractions using circular
models) so that the models represent the same whole. The models should be represented in drawings. Students should

. 1 . .
also use benchmark fractions such as Eto compare two fractions. The result of the comparisons should be recorded
using >, < and = symbols.

LT T |

alw

N | =

W=
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lnstructional Resources/Tools
Pattern blocks
Fraction bars or strips

. .
Students think that when generating equivalent fractions they need to multiply or divide either the numerator or
denominator, such as, changing %to sixths. They would multiply the denominator by 3 to get 13, instead of multiplying
the numerator by 3 also. Their focus is only on the multiple of the denominator, not the whole fraction.

Students need to use a fraction in the form of one such as §so that the numerator and denominator do not contain the

original numerator or denominator.
Diverse Learners
Strategies for meeting the needs of all learners including gifted students, English learners and students with disabilities

can be found at this site. Additional strategies and resources based on the Universal Design for Learning principles can
be found at www.cast.org.

Connections:

This cluster is connected to the Fourth Grade Critical Area of Focus #2, Developing an understanding of fraction
equivalence, addition and subtraction of fractions with like denominators, and multiplication of fractions by
whole numbers. More information about this critical area of focus can be found by clicking here.

Develop understanding of fractions as numbers (Grade 3 NF 3).
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Grade 4

Domain | Number and Operations - Fractions

Cluster Build fractions from unit fractions by applying and extending previous understandings
of operations on whole numbers.

Standards | 3- Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a. Understand addition and subtraction of fractions as joining and separating parts referring to the same
whole.
b. Decompose a fraction into a sum of fractions with the same denominator in more than one way,
recording each decomposition by an equation. Justify decompositions, e.g., by using a visual fraction
model.
Examples: 3/8 =1/8 + 1/8 + 1/8 ; 3/8 =1/8 +2/8 ;2 1/8=1+ 1+ 1/8 = 8/8 + 8/8 + 1/8.
c. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with
an equivalent fraction, and/or by using properties of operations and the relationship between addition
and subtraction.
d. Solve word problems involving addition and subtraction of fractions referring to the same whole and
having like denominators, e.g., by using visual fraction models and equations to represent the problem.

4. Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.
a. Understand a fraction a/b as a multiple of 1/b.
For example, use a visual fraction model to represent 5/4 as the product 5 x (1/4), recording the conclusion by the
equation 5/4 =5 x (1/4).
b. Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction by
a whole number.
For example, use a visual fraction model to express 3 x (2/5) as 6 x (1/5), recognizing this product as 6/5. (In
general, n x (a/b) = (n x a)/b.)
c. Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual
fraction models and equations to represent the problem.
For example, if each person at a party will eat 3/8 of a pound of roast beef, and there will be 5 people at the party,
how many pounds of roast beef will be needed? Between what two whole numbers does your answer lie?

Content Elaborations

Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

Achieve the Core Modules, Resources

Hunt Institute Video examples

Institute for Mathematics and Education Learning Progressions Narratives

lllustrative Mathematics Sample tasks

National Council of Supervisors of Mathematics (NCSM) Resources, Lessons, ltems
National Council of Teacher of Mathematics (NCTM) Resources, Lessons, Items
e Partnership for Assessment of Readiness for College and Careers (PARCC) Resources, ltems

. f :
Ohio has selected PARCC as the contractor for the development of the Next Generation Assessments for Mathematics.
PARCC is responsible for the development of the framework, blueprints, items, rubrics, and scoring for the
assessments. Further information can be found at Partnership for Assessment of Readiness for College and Careers
(PARCCQC). Specific information is located at these links:

e Model Content Framework
Item Specifications/Evidence Tables
Sample Items
Calculator Usage
Accommodations
Reference Sheets

Instructional Strategies and Resources

. : .
In Grade 3, students added unit fractions with the same denominator. Now, they begin to represent a fraction by
decomposing the fraction as the sum of unit fraction and justify with a fraction model. For example, v ]7{" 1;;'- 13
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Students also represented whole numbers as fractions. They use this knowledge to add and subtract mixed numbers
with like denominators using properties of number and appropriate fraction models. It is important to stress that
whichever model is used, it should be the same for the same whole. For example, a circular model and a rectangular
model should not be used in the same problem.

Understanding of multiplication of whole numbers is extended to multiplying a fraction by a whole number. Allow
students to use fraction models and drawing to show their understanding.

Present word problems involving multiplication of a fraction by a whole number. Have students solve the problems
using visual models and write equations to represent the problems.

Instructiopal Resources/Tools

Fraction tiles/bars

Circular fraction models L

Rulers with markings of -1 and _
2 4

Number lines

: . .
Students think that it does not matter which model to use when finding the sum or difference of fractions. They may
represent one fraction with a rectangle and the other fraction with a circle. They need to know that the models need to
represent the same whole.

Diverse Learners
Strategies for meeting the needs of all learners including gifted students, English learners and students with disabilities

can be found at this site. Additional strategies and resources based on the Universal Design for Learning principles can
be found at www.cast.org.

Connections:

This cluster is connected to the Fourth Grade Critical Area of Focus #2 , Developing an understanding of fraction
equivalence, addition and subtraction of fractions with like denominators, and multiplication of fractions by
whole numbers. More information about this critical area of focus can be found by clicking here.

Represent and interpret data (Grade 4 MD 4).
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Grade 4

Domain | Number and Operations - Fractions

Cluster Understand decimal notations for fractions, and compare decimal fractions.

Standards | 5-Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominators 10 and 100.
For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.
6.Use decimal notation for fractions with denominators 10 or 100.
For example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate 0.62 on a number line diagram.
7.Compare two decimals to hundredths by reasoning about their size. Recognize that comparisons are
valid only when the two decimals refer to the same whole. Record the results of comparisons with the
symbols >, =, or <, and justify the conclusions, e.g., by using a visual model.

Content Elaborations
Ohio has chosen to support shared interpretation of the standards by linking the work of multistate partnerships as the
Mathematics Content Elaborations. Further clarification of the standards can be found through these reliable
organizations and their links:

e Achieve the Core Modules, Resources

e Hunt Institute Video examples

o Institute for Mathematics and Education Learning Progressions Narratives

o lllustrative Mathematics Sample tasks

National