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FOREWORD

These new North Dakota mathematics standards give our schoolteachers, administrators and parents the information they need about what our students
should know, and be able to do, during each step of their education journey -- from counting their numbers in kindergarten to solving complex problems as
seniors in high school.

This publication is the result of months of conscientious work by a group of 38 North Dakota mathematics educators, who agreed to spend the hundreds of
hours needed to write these new standards. They represented various areas of expertise, including general education, special education, English learners,
early childhood education, higher education and career and technical education.

Our previous math standards have been in effect since 2011. Normally, they are reviewed every five to seven years. During state Capitol debates about
North Dakota’s math and English standards during the 2015 Legislature, | told our lawmakers that the Department of Public Instruction would be
coordinating an effort to revisit them.

The work began in June 2016 and continued throughout the summer, fall and winter. The writing committee’s drafts were made available for public
comment in September 2016 and January 2017, which generated useful opinions from teachers, administrators and parents. We also added a second
layer of review — a panel of eight community leaders, business people and representatives of the general public — to provide a fresh set of eyes for the
mathematics committee’s work.

When | announced the new math standards initiative in May 2016, | emphasized the writing job would be in the hands of North Dakota teachers. There
were no dictates from the state or federal government. Department of Public Instruction staff provided support and served as facilitators; they did not
suggest standards themselves. Our North Dakota teachers worked with these standards for six years, and no one is more qualified to improve them.

The process was exceptionally open. We invited North Dakotans to attend meetings of our writing committees. At DPI's urging, the press observed our
teachers at work during one of their meetings, and the reporters were impressed by their dedication and enthusiasm.

The document you see here is an example of the best of North Dakota education: North Dakota teachers writing North Dakota standards in an open,
transparent and diligent manner. Thanks to their efforts, these standards are ready for use in our classrooms this fall.

These hardworking professionals deserve thanks from all of us.
Kirsten Baesler

Superintendent of Public Instruction
April 2017
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Introduction

What are educational standards? Educational standards are statements designed to describe a clear path for students to gain the proficiency required to
learn increasingly complex material. The standards provide educational objectives but do not prescribe any certain teaching practice, curriculum, or
assessment method. The standards, not a particular textbook or program, are what drive curriculum. North Dakota Mathematics Content Standards
maintain grade-level or course continuity throughout the state.

The two types of standards contained in this document are mathematical content standards and mathematical practice standards. Mathematical
content standards are organized by grade and domain for grades K-8 and by conceptual category for high school. Content standards outline the math
knowledge and skills that should be mastered at each level. In contrast, mathematical practice standards characterize ways in which students engage with
mathematics.

Mathematical practice standards include critical processes and proficiencies embedded within the content. These eight practices are actions and
strategies that are woven within and across all levels, kindergarten through grade twelve, and are essential for developing mathematical thinking.
Mathematical practices bring student voice, problem solving methods and engagement to the forefront and are closely linked to the 21st Century skills
(Communication, Creativity, Collaboration, & Critical Thinking).

Within the mathematical content standards, the three areas of focus that provide rigor for student learning are conceptual understanding, procedural skill
and fluency, and application. Conceptual understanding involves an in-depth knowledge of why math concepts work from multiple perspectives.
Procedural skill and fluency involves how math concepts work using an appropriate procedure or rule. Application is when math concepts will be used in
real life; it creates the need for the math and should be incorporated throughout a unit of learning. The ability to apply mathematical knowledge correctly
depends on students having a solid conceptual understanding and procedural fluency.

The North Dakota Mathematics Content Standards were written with the understanding that ALL students can become proficient at math, understand
math’s value, and see the relevance of math in their lives.

“There are two versions of math in the lives of many Americans: the strange and boring subject that they encountered in classrooms, and an interesting
set of ideas that is the math of the world and is curiously different and surprisingly engaging. Our task is to introduce this second version to today’s
students, get them excited about math, and prepare them for the future.”

- Jo Boaler, “What’s Math Got to Do With 1t?”

North Dakota Mathematics Content Standards i



How to read the grade level standards
Standards define what students should understand and be able to do.

Clusters are groups of related standards. Note that standards from different clusters may sometimes be closely related, because mathematics is a
connected subject.

Domains are larger groups of related standards. Standards from different domains may sometimes be closely related.

Domain

Cluster Code (grade, domain, standard)

Standard

Domain; Coéunting and Cardinatity

Quster; Know number naMd the count sequence.
Codex” | Standard «— Annotation
K.CC.1 Count to 100 by ones and tens. Pennies and dimes may be used to model ones and tens.

K.CC.2 Count forward beginning from a given number within the known sequence (instead | Number range for this skill should be up to 100.
of having to begin at 1).

Student is given a number within the range of 0 to 100. Example: Use 56. Student
must count forward in sequence from that number “56, 57, 58, 59” on so on.

K.CC.3 Write numbers from 0 to 20. Represent a number of objects with a written numeral
0-20 (with O representing a count of no objects).

The characters of the code are separated by periods. The first characters represent the grade; the second characters represent the Domain and the last
characters represent the number of the standard.

These Standards do not dictate curriculum or teaching methods. For example, just because topic A appears before topic B in the standards for a given
grade, it does not necessarily mean that topic A must be taught before topic B. A teacher might prefer to teach topic B before topic A, or might choose to
highlight connections by teaching topic A and topic B at the same time. Or, a teacher might prefer to teach a topic of his or her own choosing that leads, as
a byproduct, to students reaching the standards for topics A and B.

What students can learn at any particular grade level depends upon what they have learned before. Ideally then, each standard in this document might
have been phrased in the form, “Students who already know ... should next come to learn ....” But at present this approach is unrealistic—not least
because existing education research cannot specify all such learning pathways. Of necessity, therefore, grade placements for specific topics have been
made on the basis of state and international comparisons and the collective experience and collective professional judgment of educators, researchers
and mathematicians. One promise of common state standards is that over time they will allow research on learning progressions to inform and improve the
design of standards to a much greater extent than is possible today. Learning opportunities will continue to vary across schools and school systems, and
educators should make every effort to meet the needs of individual students based on their current understanding.
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Mathematics | Standards for Mathematical Practice

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels should seek to develop in their students.
These practices rest on important “processes and proficiencies” with longstanding importance in mathematics education. The first of these are the National
Council of Teachers of Mathematics (NCTM) process standards of problem solving, reasoning and proof, communication, representation, and
connections. The second of these are the strands of mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive
reasoning, strategic competence, conceptual understanding (comprehension of mathematical concepts, operations and relations), procedural fluency (skill
in carrying out procedures flexibly, accurately, efficiently and appropriately), and productive disposition (habitual inclination to see mathematics as
sensible, useful, and worthwhile, coupled with a belief in diligence and one’s own efficacy).

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

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They analyze
givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway rather than
simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem in order to gain
insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending on the context of the
problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information they need. Mathematically
proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw diagrams of important features and
relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete objects or pictures to help conceptualize and
solve a problem. Mathematically proficient students check their answers to problems using a different method, and they continually ask themselves, “Does
this make sense?” They can understand the approaches of others to solving complex problems and identify correspondences between different
approaches.

2. Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to bear
on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and manipulate
the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to contextualize, to pause as
needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative reasoning entails habits of creating a
coherent representation of the problem at hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and
knowing and flexibly using different properties of operations and objects.

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

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments. They
make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by breaking
them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to the arguments
of others. They reason inductively about data, making plausible arguments that take into account the context from which the data arose. Mathematically
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proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is flawed,
and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete referents such as objects,
drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized or made formal until later grades.
Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read the arguments of others, decide
whether they make sense, and ask useful questions to clarify or improve the arguments.

4. Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In early
grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional reasoning to
plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or use a function to
describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are comfortable making
assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to identify important
quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can
analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context of the situation and
reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

5. Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper, concrete
models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. Proficient
students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools might be helpful,
recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze graphs of functions and
solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other mathematical knowledge. When
making mathematical models, they know that technology can enable them to visualize the results of varying assumptions, explore consequences, and
compare predictions with data. Mathematically proficient students at various grade levels are able to identify relevant external mathematical resources,
such as digital content located on a website, and use them to pose or solve problems. They are able to use technological tools to explore and deepen their
understanding of concepts.

6. Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently, express
numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully formulated
explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.
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7. Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven more is
the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later, students will see
7 x 8 equals the well-remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2 + 9x + 14, older students
can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and can use the strategy of drawing an
auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see complicated things, such as some
algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x — y)? as 5 minus a positive number
times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

8. Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary students
might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a repeating decimal. By
paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middle school students
might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x + 1), (x — 1)(x2 + x + 1), and (x —
1)(x® + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a problem, mathematically proficient
students maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness of their intermediate results.

Connecting the Standards for Mathematical Practice to the Standards for Mathematical Content

The Standards for Mathematical Practice describe ways in which developing student practitioners of the discipline of mathematics increasingly ought to
engage with the subject matter as they grow in mathematical maturity and expertise throughout the elementary, middle and high school years. Designers
of curricula, assessments, and professional development should all attend to the need to connect the mathematical practices to mathematical content in
mathematics instruction.

The Standards for Mathematical Content are a balanced combination of procedure and understanding. Expectations that begin with the word “understand”
are often especially good opportunities to connect the practices to the content. Students who lack understanding of a topic may rely on procedures too
heavily. Without a flexible base from which to work, they may be less likely to consider analogous problems, represent problems coherently, justify
conclusions, apply the mathematics to practical situations, use technology mindfully to work with the mathematics, explain the mathematics accurately to
other students, step back for an overview, or deviate from a known procedure to find a shortcut. In short, a lack of understanding effectively prevents a
student from engaging in the mathematical practices.

In this respect, those content standards that set an expectation of understanding are potential “points of intersection” between the Standards for
Mathematical Content and the Standards for Mathematical Practice. These points of intersection are intended to be weighted toward central and
generative concepts in the school mathematics curriculum that most merit the time, resources, innovative energies, and focus necessary to qualitatively
improve the curriculum, instruction, assessment, professional development, and student achievement in mathematics.
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Mathematics | Kindergarten
In Kindergarten, it is vital to embed the Standards for Mathematical Practice in all instruction.
Instructional time should focus on the following critical area:

1. Using numbers, including written numerals, to represent quantities and to solve quantitative problems, such as counting objects in a set; counting
out a given number of objects; comparing sets or numerals; and modeling simple joining and separating situations with sets of objects, or
eventually with equations suchas5+2=7and7 -2 =5.

e Students should be exposed to addition and subtraction equations. Student writing of equations in kindergarten is encouraged, but not
required.

e Students choose, combine, and apply effective strategies for answering quantitative questions. Strategies include quickly recognizing the
cardinalities of small sets of objects, counting and producing sets of given sizes, counting the number of objects in combined sets, or
counting the number of objects that remain in a set after some are taken away.

North Dakota Mathematics Content Standards 1



Grade K Overview

Counting and Cardinality

o Know number names and the count sequence.
e Count to tell the number of objects.

e Compare numbers.

Operations and Algebraic Thinking

o Understand addition as putting together and adding to, and understand subtraction as
taking apart and taking from.

Number and Operations in Base Ten
o  Work with numbers 11-19 to gain foundations for place value.
Measurement and Data

e Describe and compare measurable attributes.
o Classify objects and count the number of objects in categories.

Geometry

e |dentify and describe shapes and solids.
e Compare, classify, and compose shapes.

North Dakota Mathematics Content Standards 2

Mathematical Practices

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

2. Reason abstractly and quantitatively.

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

4. Model with mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated
reasoning.




Kindergarten
Domain: Counting and Cardinality K.CC
Cluster: Know number names and the count sequence.
Code Standards Annotation
K.CC.1 Count to 100 by ones and by tens.
Count backward from 20 by ones.
K.CC.2 Count forward beginning from a given number within 100.
Count backward from a given number within 10.
K.CC.3 Write numbers sequentially from 0 to 20.
Write a given number from 0 to 20.
Cluster: Count to tell the number of objects.
Code Standards Annotation
K.CC.4 Understand the relationship between numbers and quantities up to 20; connect
counting to cardinality.
a. Use one to one correspondence when counting objects.
b.  Understand that the last number name said tells the number of objects
counted, regardless of their arrangement or order in which they were
counted.
c. Understand that each successive number name refers to a quantity that is
one more.
K.CC.5 Count to answer “how many?” questions.
a. Tell how many objects up to 20 are in an arranged pattern (e.g., a line or an
array) or up to 10 objects in a scattered configuration.
b.  Represent a number of objects up to 20 with a written numeral.
c.  Given a number from 1-20, count out that many objects.
Cluster: Compare numbers.
Code Standards Annotation
K.CC.6 Identify whether the number of objects in one group is greater than, less than, or Students may use matching and counting strategies.
equal to the number of objects in another group, using groups of up to 10 objects.
K.CC.7 Compare two numbers between 1 and 10 presented as written numerals.
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Domain: Operations and Algebraic Thinking

K.OA

Cluster: Understand addition as putting together and adding to, and understand subtraction as taking apart and taking from.

Code Standards Annotation
K.OA.1 Represent addition and subtraction in a variety of ways. Drawings need not show details, but should show the mathematics in the problem.
Students may use objects, fingers, mental images, drawings, acting out situations,
verbal explanations, expressions, or equations.
K.OA.2 Use an appropriate strategy to solve word problems that involve adding and Students may use mental math, objects or drawings to represent the problem.
subtracting within 10.
K.OA.3 Decompose numbers less than or equal to 10 into multiple combinations of two Example: The number 8 could be broken into 5 and 3, 6 and 2, 7 and 1, etc.
parts.
Students may use objects or drawings.
Record each decomposition with a drawing or equation.
Example:8=5+3,8=6+2,8=7+1, etc.
K.OA 4 Find the number that makes 10 when added to a given number from 1 to 9. Students may use objects or drawings.
Record with a drawing or equation.
K.OA.5 Fluently add and subtract within 5.
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Domain: Number and Operations in Base Ten

K.NB

Cluster: Work with numbers 11-19 to gain foundations for place value.
Code Standards Annotation
K.NBT.1 | Compose and decompose numbers from 11 to 19 using a group of ten ones and Students may use objects or drawings.

additional ones.

Example: 18 =10 + 8

Record each composition or decomposition with a drawing or equation.
Domain: Measurement and Data K.MD
Cluster: Describe and compare measurable attributes.
Code Standards Annotation
K.MD.1 Describe measurable attributes of objects, such as length or weight. Students are not measuring but rather describing what attributes could be

measured.

Describe several measurable attributes of a single object.
K.MD.2 Compare two objects with a common measurable attribute and describe the Example: Compare the heights of two children and describe one child as

difference. taller/shorter.
Cluster: Classify objects and count the number of objects in each category.
Code Standards Annotation
K.MD.3 Classify objects into given categories limiting the number in each category to 10 or

less.

Count the numbers of objects in each category and sort the categories by count.
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Domain: Geometry

K.G

Cluster: Identify and describe shapes and solids (squares, circles, triangles, rectangles, cubes, and spheres).

spheres) as two-dimensional or three-dimensional.

Code Standards Annotation
K.G.1 Describe objects in the environment using names of shapes and solids (squares,
circles, triangles, rectangles, cubes, and spheres).
K.G.2 Correctly name shapes and solids (squares, circles, triangles, rectangles, cubes,
and spheres) regardless of their orientations or overall size.
K.G.3 Identify shapes and solids (squares, circles, triangles, rectangles, cubes, and Two-dimensional: may use the terms “shape” or “flat”.

Three-dimensional: may use the term “solid”.

Cluster: Compare, classify, and compose shapes.

Code Standards Annotation
K.G.4 Compare and classify two-dimensional shapes (squares, circles, triangles,
rectangles) of different sizes and orientations, using informal language to describe
their similarities, differences, and attributes.
K.G.5' No content for this standard code.
K.G.6 Compose a new shape by combining two or more simple shapes. Example: Use two triangles to make a square.

1 Although the standard was deleted, numbering was maintained to allow for the use of existing curricular resources.
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Mathematics | Grade 1

In Grade 1, it is vital to embed the Standards for Mathematical Practice in all instruction.
Instructional time should focus on three critical areas:

1. Developing strategies for adding and subtracting whole numbers based on their prior work with small numbers.
e Students develop an understanding of addition and subtraction by using a variety of models to add to, take from, put together, take apart,
and compare.
e Students understand connections between counting and addition and subtraction (e.g., adding two is the same as counting on two).

e Students 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.

e Students develop an understanding of the relationship between addition and subtraction by comparing a variety of solution strategies.

2. Developing, discussing, and using efficient, accurate, and generalizable methods to add within 100 and subtract multiples of 10.
e Students compare whole numbers (at least to 100) to develop understanding of and solve problems involving their relative sizes.

e Students recognize whole numbers between 10 and 100 as tens and ones (especially recognizing the numbers 11 to 19 as composed of a
ten and some ones).

3. Developing an understanding of the purposes and processes of measurement.
e Students order and compare objects.

Students measure with non-standard units.

Students tell and write time.

Students identify and count money.
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Grade 1 Overview

Operations and Algebraic Thinking

o Represent and solve problems involving addition and subtraction.

e Understand and apply properties of operations and the relationship between addition and
subtraction.
Add and subtract within 20.
Work with addition and subtraction equations.

Number and Operations in Base Ten
o Extend the counting sequence.
e Understand place value.

e Use place value understanding and properties of operations to add and subtract.

Measurement and Data

e Measure lengths indirectly and by iterating length units.
e Tell and write time.

e |dentify and count money.

e Represent and interpret data.

Geometry

¢ Reason with shapes and solids and their attributes.
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Mathematical Practices

1.

Make sense of problems and persevere in
solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the
reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.




Domain: Operations and Algebraic Thinking

1.0A

uses three whole numbers.

Cluster: Represent and solve problems involving addition and subtraction.
Code Standards Annotation
1.0A1 Use strategies to add and subtract within 20 to solve word problems involving Strategies may include using objects, drawings, and equations with a symbol for
situations of adding to, taking from, putting together, taking apart, and comparing, the unknown number to represent the problem.
with unknowns in all positions.
1.0A.2 Solve word problems that call for addition of three whole numbers whose sum is Students may use objects, drawings, and equations with a symbol for the unknown
less than or equal to 20. number to represent the problem.
Cluster: Understand and apply properties of operations and the relationship between addition and subtraction.
Code Standards Annotation
1.0A.3 Apply properties of operations as strategies to add and subtract. Students do not need to use formal terms for these properties.
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,so 2+ 6 +4 =2+ 10 = 12 (Associative property of addition).
1.0A4 Demonstrate understanding of subtraction as an unknown-addend problem. Example: Subtract 10 — 8 by finding the number that makes 10 when added to 8.
Cluster: Add and subtract within 20.
Code Standards Annotation
1.0A5 Relate counting to addition and subtraction. Example: Count on 2 to add 2, count back 4 to subtract 4.
1.0A.6 Use strategies to add and subtract within 20. Strategies may include counting on; making ten (e.g.,8+6=8+2+4=10+4=
14); decomposing a number leading to aten (e.g., 13-4=13-3-1=10-1=
Fluently add and subtract within 10. 9); using the relationship between addition and subtraction (e.g., knowing that 8 +
4 =12, one knows 12 — 8 = 4); and creating equivalent but easier or known sums
(e.g., adding 6 + 7 by creating the known equivalent6 + 6 + 1 =12 + 1 = 13).
Cluster: Work with addition and subtraction equations.
Code Standards Annotation
1.0A.7 Demonstrate understanding of the meaning of the equal sign, and determine if Equal sign: represents that one side of an equation is the same as or has the
equations involving addition and subtraction are true or false. same value as the other side.
Example: Which of the following equations are true and which are false? 6 =6, 7 =
8-1,6+2=2+54+1=5+2.
1.0A.8 Determine the unknown whole number in an addition or subtraction equation that Example: Determine the unknown number that makes the equation true in each of

the equations 8 +?=11,5=0-3,6 + 6 = 0.
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Domain: Number and Operations in Base Ten 1.NBT

Cluster: Extend the counting sequence.

Code Standards Annotation

1.NBT.1 Count forward and backward within 120, starting at any given number.
Read and write numerals within 120.

Represent a number of objects up to 120 with a written numeral.

Cluster: Understand place value.

Code Standards Annotation

1.NBT.2 | Demonstrate understanding that the two digits of a two-digit number represent
amounts of tens and ones, including:

a. 10 can be thought of as a bundle of ten ones — called a “ten.”

b. The numbers from 11 to 19 are composed of a ten and additional ones.

c. Multiples of 10 up to 90 represent a number of tens and 0 ones.

1.NBT.3 | Compare two two-digit numbers based on meanings of the tens and ones digits,
recording the results of comparisons with the symbols >, =, and <.

Cluster: Use place value understanding and properties of operations to add and subtract.

Code Standards Annotation
1.NBT.4 | Demonstrate understanding of place value when adding two-digit numbers within
100.

a. Add a two-digit number and a one-digit number.
b. Add a two-digit number and a multiple of 10.

Use concrete models or drawing strategies based on place value, properties of
operations, and/or the relationship between addition and subtraction to add and
subtract within 100.

Relate the strategy to a written method and explain the reasoning used.

1.NBT.5 | Mentally add or subtract 10 to or from a given two-digit number. Explain the
reasoning used.

1.NBT.6 | Use concrete models or drawings and strategies based on place value, properties Written method: an informal recording of a process or observation and may
of operations, and/or the relationship between addition and subtraction to subtract include narrative writing, numbers and symbols, pictures, equations, etc.
multiples of 10 in the range of 10-90 from multiples of 10 in the same range
resulting in a positive or zero difference.

Use a written method to explain the strategy.
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Domain: Measurement and Data 1.MD

Cluster: Measure lengths indirectly and by iterating length units.

Code Standards Annotation
1.MD.1 Order three objects by length. Example: If object A is longer than object B, and object B is longer than object C,

then object A is longer than object C.
Compare the lengths of two objects indirectly by using a third object.

1.MD.2 Demonstrate understanding that the length measurement of an object is the
number of same-size length units that span the object with no gaps or overlaps.

Measure and express the length of an object using whole non-standards units.

Cluster: Work with time.

Code Standards Annotation

1.MD.3 Tell and write time to the hour and half-hour (including o’clock and half past) using
analog and digital clocks.

Cluster: Represent and interpret data.

Code Standards Annotation

1.MD.4 Organize, represent, and interpret data with up to three categories.

Ask and answer questions about the total number of data points, how many in
each category, and how many more or less are in one category than in another.

Cluster: Identify and count money.

Code Standards Annotation

1.MD.5 Identify and tell the value of a dollar bill, quarter, dime, nickel, and penny.

1.MD.6 Count and tell the value of combinations of dimes and pennies up to one dollar.
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Domain: Geometry 1.G

Cluster: Reason with shapes and solids and their attributes (squares, circles, triangles, rectangles, trapezoids, rhombuses, pentagons,
hexagons, octagons, cubes, spheres, cylinders, cones, triangular prisms, and rectangular prisms).

Code Standards Annotation
1.GA1 Distinguish between defining attributes versus non-defining attributes. Defining attributes: closed or open, number of sides or vertices, etc.
Use defining attributes to build and draw two-dimensional shapes (squares, Non-defining attributes: color, orientation, size, etc.

circles, triangles, rectangles, trapezoids, rhombuses, pentagons,
hexagons, octagons).

1.G.2 Compose a new shape or solid from two-dimensional shapes and/or three-
dimensional solids (squares, circles, triangles, rectangles, trapezoids,
rhombuses, pentagons, hexagons, octagons, cubes, spheres, cylinders,
cones, triangular prisms, and rectangular prisms).

1.G.3 Partition circles and rectangles into two equal shares. Shares may be called parts or pieces.
Describe the shares using the word halves, and use the phrase half of.

Describe the whole as two of the shares.
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Mathematics | Grade 2

In Grade 2, it is vital to embed the Standards for Mathematical Practice in all instruction.
Instructional time should focus on four critical areas:

1. Extending understanding of the base-ten system.
e Students understand counting by fives, tens, and multiples of hundreds, tens, and ones, as well as number relationships involving
these units.
e Students understand place value within multi-digit numbers (up to 1000).

2. Developing, discussing and using efficient, accurate, and generalizable methods to compute sums and differences of whole numbers in
base-ten notation, using an understanding of place value and the properties of operations.
e Students solve problems within 1000 by applying understanding of models for addition and subtraction.
e Students use understanding of addition to fluently add and subtract within 100.
e Students select and accurately apply methods that are appropriate for the context and the numbers involved to mentally calculate
sums and differences for numbers with only tens or only hundreds.

3. Recognizing the need for standard units of measurement.
e Students use rulers and other measurement tools with the understanding that linear measure involves an iteration of units.
e Students recognize that the smaller the unit, the more iterations they need to cover a given length.

4. Describing and analyzing shapes by examining their sides and angles.
e Students investigate, describe, and reason about partitioning shapes into equal shares.
e Students develop a foundation for understanding area, volume, congruence, similarity and symmetry by building, drawing and
analyzing two-dimensional shapes and three-dimensional solids.
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Grade 2 Overview

Operations and Algebraic Thinking

o Represent and solve problems involving addition and subtraction.

e Add and subtract within 20.

o Work with equal groups of objects to gain foundations for multiplication.

Number and Operations in Base Ten

e Understand place value.

e Use place value understanding and properties of operations to add and subtract.

Measurement and Data

e Measure and estimate lengths in standard units.

¢ Relate addition and subtraction to equal intervals on a number line.
o Work with time and money.

e Represent and interpret data.

Geometry

¢ Reason with shapes and solids and their attributes.
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Mathematical Practices

1.

Make sense of problems and persevere in
solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the
reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.




Domain: Operations and Algebraic Thinking 2.0A
Cluster: Represent and solve problems involving addition and subtraction.
Code Standards Annotation
2.0A1 Use strategies to add and subtract within 100 to solve one- and two-step word Strategies may include using drawings and equations with a symbol for the
problems involving situations of adding to, taking from, putting together, taking unknown number to represent the problem.
apart, and comparing, with unknowns in all positions.
Some but not all word problems must include standard units of length.
Cluster: Add and subtract within 20.
Code Standards Annotation
2.0A.2 Use mental strategies to fluently add and subtract within 20. Students may use strategies such as counting on; making ten (e.g., 8 +6 =8 + 2
+4 =10 + 4 = 14); decomposing a number leading to a ten (e.g., 13-4=13-3
—1=10-1 = 9); using the relationship between addition and subtraction (e.g.,
knowing that 8 + 4 = 12, one knows 12 — 8 = 4); and creating equivalent but easier
or known sums (e.g., adding 6 + 7 by creating the known equivalent6 + 6 + 1 =
12+1=13).
Cluster: Work with equal groups of objects to gain foundations for multiplication.
Code Standards Annotation
2.0A3 Determine whether a given number of objects up to 20 is odd or even. Strategies may include pairing objects or counting by 2s.
Write an equation to represent an even number using two equal addends or Example:6=3+3,6=2+2+2.
groups of 2.
2.0A4 Use addition to find the total number of objects arranged in rectangular arrays with | Example: 4 +4+4=120r3+3+3+3=12 * % ¥ %
up to 5 rows and up to 5 columns.
* % ok ok
Write an equation to express the total as a sum of equal addends. * %k k *
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Domain: Number and Operations in Base Ten

2.NBT

Cluster: Understand place value.
Code Standards Annotation
2.NBT.1 Demonstrate understanding that the three digits of a three-digit number represent Example: 706 represents 7 hundreds, 0 tens, and 6 ones.
amounts of hundreds, tens, and ones, including:
a. 100 can be thought of as a bundle of ten tens called a “hundred”.
b.  Multiples of 100 represent a number of hundreds, 0 tens, and 0 ones.
2.NBT.2 | Count forward and backward from any given number within 1000.
Skip-count by 5s, 10s, and 100s.
2.NBT.3 | Read and write numbers to 1000 using base-ten numerals, number names, and
expanded form.
2.NBT.4 | Compare two three-digit numbers based on meanings of the hundreds, tens, and
ones digits, recording the results of comparisons with the symbols >, =, and <.
Cluster: Use place value understanding and properties of operations to add and subtract.
Code Standards Annotation
2.NBT.5 | Use strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction to fluently add and subtract within
100.
2.NBT.6 | Use strategies based on place value and properties of operations to add up to
four two-digit numbers.
2.NBT.7 | Demonstrate understanding of place value within 1000 when adding and Written method: an informal recording of a process or observation and may
subtracting three-digit numbers. include narrative writing, numbers and symbols, pictures, equations, etc.
Use concrete models or drawings and strategies based on place value, properties
of operation, and/or the relationship between addition and subtraction to add and
subtract within 1000.
Use a written method to explain the strategy.
2.NBT.8 | Mentally add or subtract 10 or 100 to or from a given number between 100 and
900.
2.NBT.9 No content for this standard code.
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Domain: Measurement and Data

2.MD

Cluster: Measure and estimate lengths in standard units.

the difference with a standard unit of measurement.

Code Standards Annotation
2.MD.1 Select and use appropriate tools to measure the length of an object. Tools may include rulers, yardsticks, meter sticks, and measuring tapes.
2.MD.2 Measure the length of an object using two different standard units of Different standard units of measurement may include inches and feet, inches
measurement. and centimeters, feet and yards, yards and meters, etc.
Describe how the two measurements relate to the size of the units chosen.
2.MD.3 Estimate lengths using units of inches, feet, centimeters, and meters.
2.MD.4 Measure to determine how much longer one object is than another, expressing

Cluster: Relate addition and subtraction to equal intervals on a number line.

Represent whole-number sums and differences within 100 on a number line
diagram.

Code Standards | Annotation
2.MD.5 No content for this standard code.
2.MD.6 Represent whole numbers on a number line diagram with equally spaced points. | Students must demonstrate appropriate spatial representation.

Example: 2 would be placed closer to 0 than to 10.

Cluster: Work with time and money.

sets with up to four categories.

Solve simple put-together, take-apart, and compare problems using information
presented in a bar graph.

Code Standards Annotation

2.MD.7 Tell and write time to the nearest five minutes (including quarter after and
quarter to) with a.m. and p.m. using analog and digital clocks.

2.MD.8 Solve word problems involving dollar bills, quarters, dimes, nickels, and pennies,
using $ and ¢ symbols appropriately.

Cluster: Represent and interpret data.

Code Standards Annotation

2.MD.9 Generate data by measuring lengths of objects to the nearest whole standard Students may generate data by making repeated measurements of a growing or
unit. shrinking object over time or measuring several different objects.
Show the measurements by making a line plot, using a horizontal scale marked
off in whole-number units.

2.MD.10 Draw picture graphs and bar graphs with single-unit scales to represent data
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Domain: Geometry 2G

Cluster: Reason with shapes and their attributes (squares, circles, triangles, rectangles, trapezoids, rhombuses, pentagons,
hexagons, octagons, parallelograms, quadrilaterals, cubes, spheres, cylinders, cones, triangular prisms, and rectangular prisms).

Code Standards Annotation
2.GA1 Identify trapezoids, rhombuses, pentagons, hexagons, octagons, parallelograms,

quadrilaterals, cubes, spheres, cylinders, cones, triangular prisms, rectangular

prisms.

Recognize and draw shapes having specified attributes, such as a given number
of angles or a given number of equal faces.

2G.2 Partition a rectangle into rows and columns of same-size squares and count to
find the total number.
2.G.3 Partition circles and rectangles into two, three, or four equal shares.
Describe the shares using the words halves, thirds, half of, a third of, etc., and Example:

describe the whole as two halves, three thirds, four fourths. Recognize that
identical wholes can be equally divided in different ways.

Demonstrate understanding that partitioning shapes into more equal shares
creates smaller shares.
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Mathematics | Grade 3

In Grade 3, it is vital to embed the Standards for Mathematical Practice in all instruction.
Instructional time should focus on four critical areas:

1. Developing understanding of multiplication and division and strategies for multiplication and division within 100:

e Students develop an understanding of the meanings of multiplication and division of 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.

e For equal-sized group situations, division can require finding the unknown number of groups or the unknown group size.

e Students use properties of operations to calculate products of whole numbers, using increasingly sophisticated strategies based
on these properties to solve multiplication and division problems involving single-digit factors.

e By comparing a variety of solution strategies, students learn the relationship between multiplication and division.

2. Developing understanding of fractions, especially unit fractions (fractions with numerator 1):

e Students develop an understanding of fractions, beginning with unit fractions.

e Students view fractions, in general, as being built out of unit fractions, and they use fractions, along with visual fraction models, to
represent parts of a whole.

e Students understand that the size of a fractional part is relative to the size of the whole. For example, 1/2 of the paint in a small
bucket could be less paint than 1/3 of the paint in a larger bucket; however, 1/3 of a ribbon is longer than 1/5 of the same ribbon,
because when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 equal parts.

e Students are able to use fractions to represent numbers equal to, less than, and greater than one.

¢ Students solve problems that involve comparing fractions by using visual fraction models and strategies based on noticing equal
numerators or denominators.

3. Developing understanding of the structure of rectangular arrays and of area:
e Students recognize area as an attribute of two-dimensional regions.
e Students measure the area of a shape by finding the total number of same-size units of area required to cover the shape without
gaps or overlaps. A square with sides of unit length is the standard unit for measuring area.
e Students understand that rectangular arrays can be decomposed into identical rows or into identical columns.
e By decomposing rectangles into rectangular arrays of squares, students connect area to multiplication, and justify using
multiplication to determine the area of a rectangle.

4. Describing and analyzing two-dimensional shapes:
e Students describe, analyze, and compare properties of two-dimensional shapes.
e Students compare and classify shapes by their sides and angles, and connect these with definitions of shapes.
e Students also relate their fraction work to geometry by expressing the area of part of a shape as a unit fraction of the whole.
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Grade 3 Overview

Operations and Algebraic Thinking

e Represent and solve problems involving multiplication and division.
e Understand properties of multiplication and the relationship between multiplication

and division.
Multiply and divide within 100.

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

arithmetic.

Number and Operations in Base Ten

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

arithmetic.

Number and Operations—Fractions

e Develop understanding of fractions as numbers.

Measurement and Data

Represent and interpret data.

Geometry

o Reason with shapes and their attributes.

North Dakota Mathematics Content Standards
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Mathematical Practices

1.

Make sense of problems and persevere in
solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the
reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.

Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects.

Geometric measurement: understand concepts of area and relate area to multiplication and to addition.
Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish between linear and area measures.




Domain: Operations and Algebraic Thinking

3.0A

Cluster: Represent and solve problems involving multiplication and division.
Code Standards Annotation
3.0A.1 Interpret and model products of whole numbers. Example: Interpret and model 5 x 7 as the total number of objects in 5 groups of 7
objects each and describe a context in which a total number of objects can be
expressed as 5 x 7.
3.0A.2 Interpret and model whole-number quotients of whole numbers, as the number in
a group or the number of groups.
3.0A3 Using drawings and equations with a symbol for an unknown number, solve Emphasis on modeling and constructing meaning is recommended before
multiplication and division word problems within 100 in situations involving equal algorithms are used for computation.
groups, arrays, and measurement quantities.
Factors, products, divisors, dividends, and quotients will all be less than 100.
Example: Students set up 40 chairs in the gymnasium for a concert. They set up 5
rows of chairs. How many chairs were in each row?
5xc=40 40+5=c.
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
3.0A4 Determine the unknown whole number in a multiplication or division equation Example: Determine the unknown number that makes the equation true in each of
relating three whole numbers. the equations: 8 x ?=48,5=0+3,6x6 =7
Cluster: Understand properties of multiplication and the relationship between multiplication and division.
Code Standards Annotation
3.0A.5 Apply properties of operations as strategies to multiply and divide (without the use | Examples:
of formal terms).
. If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative
property of multiplication.)
e 3 x5x2canbefound by 3 x5=15,then 15 x 2 =30, or by 5 x 2 = 10,
then 3 x 10 = 30. (Associative property of multiplication.)
e Knowingthat8 x5=40and 8 x 2=16,onecanfind8 x7as8 x (5+
2)=(8 x 5) + (8 x 2) =40 + 16 = 56 (Distributive property).
Students need not use formal terms for these properties.
Teachers should model accurate vocabulary; however, students will not be
assessed on the use of terms at this level.
3.0A.6 Understand division as an unknown-factor problem.

North Dakota Mathematics Content Standards

21




Cluster: Multiply and divide within 100
Code Standards Annotation
3.0A.7 Using mental strategies, fluently multiply and divide within 100. Use multiple strategies such as count-by/skip counting, doubles, double/doubles,
double/double/doubles, derived facts, benchmark numbers, decomposition.
Cluster: Solve problems involving the four operations, and identify and explain patterns in arithmetic.
Code Standards Annotation
3.0A.8 Solve two-step word problems using the four operations. Represent these This standard is limited to problems posed with whole numbers and having whole
problems using equations with a letter standing for the unknown quantity. number answers; students should know how to perform operations in the
conventional order when there are no parentheses to specify a particular order
Assess the reasonableness of answers using mental computation and estimation (Order of Operations).
strategies.
An unknown quantity can be referred to as a variable.
Estimation strategies may include, but are not limited to, decomposition,
compensation, compatible numbers, estimation, mental math, and rounding.
3.0A.9 Identify arithmetic patterns, and explain them using properties of operations. Example: Observe that 4 times a number is always even, and explain why 4 times
a number can be decomposed into two equal addends.
Addition and multiplication tables can be used as tools to explore arithmetic
patterns.

Domain: Number and Operations in Base Ten

3.NBT

Cluster: Use place value understanding and properties of operations to perform multi-digit arithmetic.
Note: A range of algorithms may be used.

digit whole numbers by multiples of 10 in the range 10-90.

Code Standards Annotation
3.NBT.1 Use place value understanding to round whole numbers to the nearest 10 or 100. Possible strategies: using number lines, hundreds charts.
3.NBT.2 | Using strategies and algorithms based on place value, properties of operations,
and/or the relationship between addition and subtraction, fluently add and subtract
within 1000.
3.NBT.3 | Using strategies based on place value and properties of operations, multiply one- Examples: 9 x 80, 5 x 60.
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Domain: Number and Operations - Fractions

3.NF
Note: 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.
Code Standards Annotation
3.NF.1 Understand a fraction 1/b as the quantity formed by 1 part when a whole is Example: 1/4 is the quantity formed by 1 part when a whole is partitioned into 4
partitioned into b equal parts. equal parts. A fraction 3/4 is the quantity formed by 3 parts of size 1/4.
Understand a fraction a/b as the quantity formed by “a” parts of size 1/b.
1 3
4 4
3.NF.2 Understand a fraction as a number on the number line; represent fractions on a

number line diagram.

a. Represent a fraction 1/b on a number line diagram by defining the
interval from 0 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 0 locates the number 1/b on the number line.

b. Represent a fraction a/b on a number line diagram by marking off a
lengths 1/b from O.

Recognize that the resulting interval has size a/b and that its endpoint
locates the number a/b on the number line.

Example: A whole is partitioned into 4 equal parts. Recognize that each part is
equal to 1/4.

S
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Students will be able to mark intervals on a number line from 0 to 1 representing
the denominators 2, 3, 4, 6, 8. Students will be able to label the number line with

corresponding fractions.
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3.NF.3

Explain equivalence of fractions in special cases, and compare fractions by
reasoning about their size.

a. Understand two fractions as equivalent (equal) if they are the same
size, or the same point on a number line.

Special cases: each special situation as shown in a, b, c, d.

Example: Are 2/4 and 1/2 equivalent fractions?
| | |

d |
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Recognize and generate simple equivalent fractions.

b.  Explain why the fractions are equivalent using a visual fraction model.

Example: 1/2 = 2/4, 4/6 = 2/3.

c. Recognize fractions, a/1 or a/a, that are equivalent to whole numbers.
Express whole numbers as fractions, a/1 or a/a.

Examples: Express 3 in the form 3 = 3/1; recognize that 6/1 = 6; locate 4/4 and 1
at the same point of a number line diagram.

d. Compare two fractions with the same numerator or the same
denominator by reasoning about their size.

e. Recognize that comparisons are valid only when the two fractions refer
to the same whole.

f.  Record the results of comparisons with the symbols >, =, or <, and
justify the conclusions by using a visual fraction model.

Example: When numerators are the same, the fraction with the larger denominator
is smaller.

1 1
3 2
| | | |
1/8
e |
1/2

When denominators are the same, the fraction with the larger numerator is
greater.

<
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3
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Domain: Measurement and Data

3.MD

ft, and improvised units).

Cluster: Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects.
Code Standards Annotation
3.MD.1 Tell and write time to the nearest minute and measure time intervals in minutes. Problems may be represented on a number line diagram, by addition or
subtraction of time intervals in minutes, or on a clock face.
Solve elapsed time word problems on the hour and the half hour, using a variety
of strategies.
3.MD.2 Measure and estimate liquid volumes and masses of objects using standard units | Excludes compound units such as cm® and finding the geometric volume of a
of grams (g), kilograms (kg), and liters (1). container.
Add, subtract, multiply, or divide to solve one-step word problems involving Excludes multiplicative comparison problems (problems involving notions of “times
masses or volumes that are given in the same units. as much”; (See Glossary, Table 2).
Cluster: Represent and interpret data
Code Standards Annotation
3.MD.3 Draw scaled picture graphs and scaled bar graphs to represent data sets with Example: Draw a bar graph in which each square in the bar graph might represent
several categories. 5 pets.
Solve one- and two-step “how many more” and “how many less” problems using
information presented in scaled bar graphs.
3.MD.4 Generate measurement data by measuring lengths using rulers marked with
halves and fourths of an inch.
Show the data by making a line plot, where the horizontal scale is marked in
appropriate units—whole numbers, halves, or quarters.
Cluster: Geometric measurement: understand concepts of area and relate area to multiplication and to addition.
Code Standards Annotation
3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.
a. A square with a side length 1 unit, called “a unit square,” is said to have
“one square unit” of area, and can be used to measure area.
b. A plane figure, which can be covered without gaps or overlaps by n unit
squares, is said to have an area of n square units.
3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square
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3.MD.7 Relate area to the operations of multiplication and addition.

a.  Find the area of a rectangle with whole-number side lengths by tiling it, and
show that the area is the same as would be found by multiplying the side
lengths.

b.  Multiply side lengths to find areas of rectangles with whole-number side
lengths in the context of solving real world and mathematical problems, and
represent whole-number products as rectangular areas in mathematical

reasoning.
C. Use tiling to show in a concrete case that the area of a rectangle with whole- | Example:
number side lengths a and b + c is the sum of a x b and a x c. Use area a=2,b=4,c=8

Area = (4x2)+ (8x2)

models to represent the distributive property in mathematical reasoning. Area=8+ 16

4+8 Area = 24 sq. units
H :
12 Area=12x2

Area = 24 sq. units

d. Recognize area as additive. Find areas of rectilinear figures by decomposing | Rectilinear: Connected rectangles in which all of the angles are 90 degrees.
them into non-overlapping rectangles and adding the areas of the non-

overlapping parts, applying this technique to solve real world problems. Example: A house owner wants to purchase sod for his backyard. The sod is sold

in square meters. Determine how many square meters of sod are needed to cover
the backyard pictured below.

2m 4x6=24m?
#m 3 3x2=6m?
24 +6=30m?

Bm

Cluster: Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish between linear and area
measures.

Code Standards Annotation

3.MD8 Solve real world and mathematical problems involving perimeters of polygons, First experience with perimeter.
including finding the perimeter given the side lengths.

Find an unknown side length.

Exhibit rectangles with the same perimeter and different area or with the same
area and different perimeters.
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Domain: Geometry

3.G

Express the area of each part as a unit fraction of the whole.

Cluster: Reason with shapes and their attributes.
Code Standards Annotation
3.GA1 Understand that shapes in different categories (e.g., rhombuses, rectangles, and
others) may share attributes (e.g., having four sides), and that the shared
attributes can define a larger category (e.g., quadrilaterals).
Recognize rhombuses, rectangles, and squares as examples of quadrilaterals.
Draw examples of quadrilaterals that do not belong to any of these subcategories.
3.G.2 Partition shapes into parts with equal areas. Example: Partition a shape into 4 parts with equal area, and describe the area of

each part as %of the area of the shape.
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Mathematics | Grade 4

In Grade 4, it is vital to embed the Standards for Mathematical Practice in all instruction.

Instructional time should focus on three critical areas:

1. Developing understanding and fluency with multi-digit multiplication, and developing understanding of dividing to find quotients involving
multi-digit dividends.

Students generalize their understanding of place value to 1,000,000, understanding the relative sizes of numbers in each place.
Students apply their understanding of models for multiplication (equal-sized groups, arrays, area models), place value, and
properties of operations, in particular the distributive property, as they develop, discuss, and use efficient, accurate, and
generalizable methods to compute products of multi-digit whole numbers.

Depending on the numbers and the context, students select and accurately apply appropriate methods to estimate or mentally
calculate products.

Students develop fluency with efficient procedures for multiplying whole numbers; understand and explain why the procedures
work based on place value and properties of operations; and use them to solve problems.

Students apply their understanding of models for division, place value, properties of operations, and the relationship of division to
multiplication as they develop, discuss, and use efficient, accurate, and generalizable procedures to find quotients involving multi-
digit dividends.

Students select and accurately apply appropriate methods to estimate and mentally calculate quotients, and interpret remainders
based upon the context.

2. Developing an understanding of fraction equivalence, addition and subtraction of fractions with like denominators, and multiplication of
fractions by whole numbers.

Students develop understanding of fraction equivalence and operations with fractions.

Students recognize that two different fractions can be equal (e.g., 15/9 = 5/3), and they develop methods for generating and
recognizing equivalent fractions.

Students extend previous understandings about how fractions are built from unit fractions, composing fractions from unit fractions,
decomposing fractions into unit fractions, and using the meaning of fractions and the meaning of multiplication to multiply a
fraction by a whole number.

3. Understanding that geometric figures can be analyzed and classified based on their properties, such as having parallel sides,
perpendicular sides, particular angle measures, and symmetry.

Students describe, analyze, compare, and classify two-dimensional shapes.
Through building, drawing, and analyzing two-dimensional shapes, students deepen their understanding of properties of two-
dimensional objects and the use of them to solve problems involving symmetry.
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Grade 4 Overview

Operations and Algebraic Thinking

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

e Gain familiarity with factors and multiples.

e Generate and analyze patterns.

Number and Operations in Base Ten

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

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

Number and Operations—Fractions

e Extend understanding of fraction equivalence and ordering.

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

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

Measurement and Data

Mathematical Practices

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

2. Reason abstractly and quantitatively.

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

4. Model with mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated
reasoning.

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

e Represent and interpret data.
e Geometric measurement: understand concepts of angle and measure angles.

Geometry

e Draw and identify lines and angles, and classify shapes by properties of their lines and angles.
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Domain: Operations and Algebraic Thinking

4.0A

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 (variable).

Assess the reasonableness of answers using mental computation and estimation
strategies including rounding.

Cluster: Use the four operations with whole numbers to solve problems.
Code Standards Annotation
4.0A1 Interpret a multiplication equation as a comparison. Example: 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. Example: Kari has 3 marbles; Greg has 7 times as many. How many marbles does
Greg have?
Solution:
3x7=210r7x3=21
4.0A2 Use drawings and equations with a symbol for the unknown number (variable) to A multiplicative example would be:
represent the problem. The giraffe in the zoo is 3 times as tall as the kangaroo. The kangaroo is 6
feet tall. How tall is the giraffe?
Multiply or divide to solve word problems involving multiplicative comparison,
distinguishing multiplicative comparison from additive comparison.
Solution:
6x3=g
g = 18 feet
An additive example would be:
The giraffe is 18 feet tall. The kangaroo is 6 feet tall. How much taller is the
giraffe than the kangaroo?
Solution:
6+h=180r18-6=h
h=12 feet
4.0A.3 Solve multistep word problems posed with whole numbers and having whole-
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Cluster: Gain familiarity with factors and multiples.
Code Standards Annotation
4.0A4 Find all factor pairs for a whole number in the range 1-36.
Recognize that a whole number is a multiple of each of its factors.
Determine whether a given whole number in the range 1-36 is a multiple of a
given one-digit number.
Determine whether a given whole number in the range 1-36 is prime or
composite.
Cluster: Generate and analyze patterns
Code Standards Annotation
4.0A.5 Generate a number or shape pattern that follows a given rule. Example: Given the rule “Add 3” and the starting number of 1, generate terms in
the resulting sequence and observe that the terms appear to alternate between
Identify apparent features of the pattern that were not explicit in the rule itself. odd and even numbers.
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Domain: Number and Operations in Base Ten
Note: Grade 4 expectations in this domain are limited to whole numbers less than or equal to 1,000,000

4.NBT

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.

Cluster: Generalize place value understanding for multi-digit whole numbers.
Code Standards Annotation
4.NBT.1 Recognize that in a multi-digit whole number, a digit in one place represents ten Example: Recognize that 700 + 70 = 10 by applying concepts of place value and
times what it represents in the place to its right. division.
4NBT.2 | Read and write multi-digit whole numbers to the one millions place using base-ten
numerals, word form, 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.
4.NBT.3 | Use place value and/or understanding of numbers to round multi-digit whole Possible strategies include using number lines, hundreds chart, number sense.
numbers to any place.
Cluster: Use place value understanding and properties of operations to perform multi-digit arithmetic.
Code Standards Annotation
4.NBT.4 | Fluently add and subtract multi-digit whole numbers to the one millions place Mastery of the addition and subtraction standard algorithms is expected at this
using strategies flexibly, including the standard algorithm. stage.
4.NBT.5 | Using strategies based on place value and the properties of operations, multiply a | The standard multiplication algorithm is a 5th grade standard (5.NBT.5).
whole number of up to four digits by a one-digit whole number, and multiply two
two-digit numbers.
lllustrate and explain the calculation by using equations, rectangular arrays,
and/or area models.
4.NBT.6 | Find whole-number quotients and remainders with up to four-digit dividends and The standard division algorithm is a 6th grade standard (6.NS.2).
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Domain: Number and Operations — Fractions
Note: Grade 4 expectations in this domain are limited to fractions with denominators 2,3,4,5,6,8,10,12 and 100

4.NF

Cluster: Extend understanding of fraction equivalence and ordering.

benchmark fraction such as % compare two fractions with different numerators
and different denominators.

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.

Code Standards Annotation
4.NF .1 Using visual fraction models, explain why a fraction a/b is equivalent to a fraction | Solutions focus on equivalence, which may include, but does not require simplest
X9 \se this principle t ize and te equivalent fracti form.
1 xDb) se this principle to recognize and generate equivalent fractions.
Example:
Attention should focus on how the number and size of the parts differ even
though the two fractions themselves are the same size. 2 8
— = — because...
3 12
. 2 4%2
Using an area model to show that — = —
3 4%3
a=2,b=3,n=4
4.NF.2 By creating common denominators or numerators, or by comparing to a

Example: Compare % to 15—2 using <, >, =, and justify your conclusion.

In Z, the numerator 3 is more than % of the denominator 4, and in % the numerator
5is less than % of the denominator 12; therefore % is greater than 15—2
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Cluster: Build fractions from unit fractions by applying and extending previous understandings of operations on whole numbers.

by a whole number.

a. Understand a fraction a/b as a multiple of 1/b.

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.

c. Using visual fraction models and equations, solve word problems involving
multiplication of a fraction by a whole number.

Code Standards Annotation
4.NF.3 Understand a fraction a/b with a > 1 as a sum of unit fractions 1/b. Ifa=5b=6
S-1,t,1,1,8
6 6 6 6 6 6
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 Examples:
more than one way, recording each decomposition with an equation.
3_1,1,1
Justify decompositions by using a visual fraction model or other strategies. s stets
3-1,2
8 8 8
21:1+1 +1 or §+§+l
8 8 8 8
c. Add and subtract mixed numbers with like denominators.
d. Using visual fraction models and equations, solve word problems involving
addition and subtraction of fractions referring to the same whole and having
like denominators.
4.NF.4 Apply and extend previous understandings of multiplication to multiply a fraction

Example: Use a visual fraction model to represent % as the product 5 x (41),
recording the conclusion by the equation; =5x (41),

Example:

3x

[ZEEN)

N [ ]

N [ [
B [ [ ]

Using the visual model relate the skip counting pattern 2, 4, 6... to 3 x 2 = 6, the
same is true ofz, i, S . to3x%=¢

555 5 5
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?
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Cluster: Understand decimal notation for fractions, and compare decimal fractions.

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.

Code Standards Annotation
4.NF.5 Express a fraction with denominator 10 as an equivalent fraction with Example: Express — as -~ and add = + = = 2%
denominator 100. 10 100 10100100
. . . . . . Students who can generate equivalent fractions can develop strategies for adding
Use this technique to add two fractions with respective denominators 10 and 100. fractions with unlike denominators in general. But addition and subtraction with
unlike denominators in general is not a requirement at this grade.
4.NF.6 Use decimal notation for fractions with denominators 10 or 100. Example: Rewrite 16720 as 0.62; describe a length as 0.62 meters; or locate 0.62 on
a number line diagram.
4.NF.7 Compare two decimals to hundredths by reasoning about their size.
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Domain: Measurement and Data

4.MD

including km, m, cm; kg, g; Ib., oz.; I, ml; hr., min., sec.

Within a single system of measurement, express measurements in a
larger unit in terms of a smaller unit.

Record measurement equivalents in a two-column table.

Cluster: Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.
Code Standards Annotation
4.MD 1 Know relative sizes of measurement units within one system of units Example: Students know that one foot is longer than one inch. Students know whether you

would use inches or miles to measure how tall they are.
Example: Express the length of a 4-ft. snake as 48 in.

Example: Generate a conversion table for feet and inches listing the number pairs.

in.
12
24
36
48
60

o~ w N R
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Cluster:

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

intervals of time, liquid volumes, masses of objects, and money,
including problems involving simple fractions or decimals, and
problems that require expressing measurements given in a larger unit
in terms of a smaller unit.

Using diagrams such as number line diagrams that feature a
measurement scale, to represent measurement quantities.

Code Standards Annotation
4MD.2 | Use the four operations to solve word problems involving distances, Examples: Using tape diagrams to solve word problems.

100

90

80

70
Lisa put two flavors of soda in a glass. There

were 80ml of soda in all She put three times as 60
much orange drink in as strawberry. How may

ml of orange did she put in? 50 — }
40 1/ 3 times as
30 |— L much orange
as strawberry
- - 20 —
In this diagram quantities are represented on a
measurment scale. |
10
o _

Using number line diagrams to solve word problems.

Juan spent V4 of this money on a game. The game cost $20. How much did he have at first?

0 10 20 30 40 50 60 70 80 90 100

What time does Marla have to leave to be at her friend’s house by a quarter after 3 if the trip
takes 90 minutes?

90 minutes
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Cluster:

Represent and interpret data.

unit (172, 1/4, 1/8).

Solve problems involving addition and subtraction of fractions by using
information presented in line plots.

Code Standards Annotation
4.MD.3 Apply the area and perimeter formulas for rectangles in real world and Example: Find the width of a rectangular room given the area of the flooring and the length,
mathematical problems. by viewing the area formula as a multiplication equation with an unknown factor.
Perimeter Formula: P=/+w +/+w=2/+2w = 2( + w)
Area Formula: A =/xw
4.MD.4 Make a line plot to display a data set of measurements in fractions of a Example: From a line plot find and interpret the difference in length between the longest and

shortest specimens in an insect collection.

Insect Lengths

X
X X X
X X X

x
-=—{X X

| | | | |
O 18 14 38 12 58 34 78

N

Length (inches)
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Cluster:

Geometric measurement: understand concepts of angle and measure angles.

Code

Standards

Annotation

4.MD.5

Recognize angles as geometric shapes that are formed wherever two
rays share a common endpoint.

Understand concepts of angle measurement.

a. Anangle is measured with reference to a circle with its center at
the common endpoint of the rays, by considering the fraction of
the circular arc between the points where the two rays intersect
the circle. An angle that turns through 1/360 of a circle is called a
“one-degree angle,” and can be used to measure angles.

b.  An angle that turns through n one-degree angles is said to have
an angle measure of n degrees.

4.MD.6

Measure angles in whole-number degrees using a protractor.

Using a protractor and ruler, draw angles of a specified measure.

4.MD.7

Recognize angle measure as additive. When an angle is decomposed
into non-overlapping parts, the angle measure of the whole is the sum
of the angle measures of the parts.

Solve addition and subtraction problems to find unknown angles on a
diagram in real world and mathematical problems.

If angle BAD is 58° and angle BAC measures 32°, what is the measure of angle CAD?

B

32°
a8°
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Domain: Geometry

4.G

Cluster: Draw and identify lines and angles, and classify shapes by properties of their lines and angles.
Code Standards Annotation
4.GA1 Draw and label points, lines, line segments, rays, angles (right, acute, obtuse), Example:

and perpendicular and parallel lines.

A B
Identify these in two-dimensional figures. +e * >
Example of identification:
<+ o4—p
AB &r BA

4.G.2 Classify two-dimensional figures based on the presence or absence of parallel or

perpendicular lines, or the presence or absence of angles of specified size.

Recognize right triangles as a category, and identify right triangles.
4.G.3 Recognize a line of symmetry for a two-dimensional figure as a line across the

figure such that the figure can be folded along the line into matching parts.
Identify line-symmetric figures.

Draw lines of symmetry.
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Mathematics | Grade 5

In Grade 5, it is vital to embed the Standards for Mathematical Practice in all instruction.

Instructional time should focus on three critical areas:

1. Developing fluency with addition and subtraction of fractions, and developing understanding of the multiplication of fractions and of
division of fractions in limited cases (unit fractions divided by whole numbers and whole numbers divided by unit fractions).

Students apply their understanding of fractions and fraction models to represent the addition and subtraction of fractions with
unlike denominators as equivalent calculations with like denominators.

Students develop fluency in calculating sums and differences of fractions, and make reasonable estimates of them.

Students also use the meaning of fractions, of multiplication and division, and the relationship between multiplication and division
to understand and explain why the procedures for multiplying and dividing fractions make sense. (Note: this is limited to the case
of dividing unit fractions by whole numbers and whole numbers by unit fractions.)

2. Extending division to 2-digit divisors, integrating decimal fractions into the place value system and developing understanding of operations
with decimals to hundredths, and developing fluency with whole number and decimal operations.

Students develop understanding of why division procedures work based on the meaning of base-ten numerals and properties of
operations.

Students finalize fluency with multi-digit addition, subtraction, multiplication, and division.

Students apply their understandings of models for decimals, decimal notation, and properties of operations to add and subtract
decimals to hundredths.

Students develop fluency in these computations, and make reasonable estimates of their results.

Students use the relationship between decimals and fractions, as well as the relationship between finite decimals and whole
numbers (i.e., a finite decimal multiplied by an appropriate power of 10 is a whole number), to understand and explain why the
procedures for multiplying and dividing finite decimals make sense.

Students compute products and quotients of decimals to hundredths.

3. Developing understanding of volume.

Students recognize volume as an attribute of three-dimensional space.

Students understand that volume can be measured by finding the total number of same-size units of volume required to fill the
space without gaps or overlaps.

Students understand that a 1-unit by 1-unit by 1-unit cube is the standard unit for measuring volume.

Students select appropriate units, strategies, and tools for solving problems that involve estimating and measuring volume.
Students decompose three-dimensional shapes and find volumes of right rectangular prisms by viewing them as decomposed into
layers of arrays of cubes.

Students measure necessary attributes of shapes in order to determine volumes to solve real world and mathematical problems.
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Grade 5 Overview

Operations and Algebraic Thinking

o Write and interpret numerical expressions.

¢ Analyze patterns and relationships.

¢ Gain familiarity with factors and multiples.

Number and Operations in Base Ten

e Understand the place value system.

e Perform operations with multi-digit whole numbers and with decimals to
hundredths.

Number and Operations—Fractions

e Use equivalent fractions as a strategy to add and subtract fractions.

e Apply and extend previous understandings of multiplication and division to
multiply and divide fractions.

Measurement and Data

e Convert like measurement units within a given measurement system.
e Represent and interpret data.

Mathematical Practices

1.

Make sense of problems and persevere in
solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the
reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.

e Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.

Geometry

e Graph points on the coordinate plane to solve real world and mathematical problems.

e Classify two-dimensional figures into categories based on their properties.
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Domain: Operations and Algebraic Thinking

5.0A

Cluster: Write and interpret numerical expressions.

Code Standards

Annotation

5.0A1 Use parentheses, brackets, or braces in numerical expressions, and evaluate
expressions with these symbols.

5.0A.2 Write simple expressions that record calculations with numbers.

Interpret numerical expressions without evaluating them.

Example: Express the calculation “add 8 and 7, then multiply by 2" as 2 x (8 + 7).

Recognize that 3 x (18,932 + 921) is three times as large as 18,932 + 921,
without having to calculate the indicated sum or product.

Cluster: Analyze patterns and relationships.

Code Standards

Annotation

5.0A.3 Generate two numerical patterns using two given rules.

Identify apparent relationships between corresponding terms.

Form ordered pairs consisting of corresponding terms from the two patterns.
Graph the ordered pairs on a coordinate plane.

Use the graph to verify relationships.

Example: Given the rule “Add 3” and the starting number of 0, and given the rule
“Add 6” and the starting number 0, generate terms in the resulting sequences, and
in this case, observe that the terms in one sequence are twice the corresponding
terms in the other sequence. Explain informally why this is so.

Cluster: Gain familiarity with factors and multiples.

Code Standards

Annotation

5.0A4 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 in 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.
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Domain: Number and Operations in Base Ten

5.NBT

Cluster: Understand the place value system.

Code Standards

Annotation

5.NBT.1 Recognize that in a multi-digit number, a digit in one place represents 10 times as
much as it represents in the place to its right and 1/10 of what it represents in the
place to its left.

5.NBT.2 | Explain patterns in the number of zeros of the product when multiplying a number
by powers of 10.

Explain patterns in the placement of the decimal point when a decimal is
multiplied or divided by a power of 10.

Use whole-number exponents to denote powers of 10.

5.NBT.3 | Read, write, and compare decimals to thousandths.

a. Read and write decimals to thousandths using base-ten numerals, word
form, and expanded form.

b. Compare two decimals to thousandths based on meanings of the digits
in each place, using >, =, and < symbols to record the results of
comparisons.

Examples of expanded form:

347.392 = (3 x 100) + (4 x10) + (7 x 1) + (3 x ) + (9 x —) + (2 x —).

1000

347.392 = (3 x 100) + (4 x 10) + (7 x1) + (3 x 0.1) + (9 x 0.01) + (2 x 0.001)

347.392300 + 40 + 7 + 0.3 + 0.09 + 0.002

5.NBT.4 | Use place value understanding to round decimals to any place.

Cluster: Perform operations with multi-digit whole numbers and with decimals to hundredths.

Code Standards

Annotation

5.NBT.5 | Fluently multiply multi-digit whole numbers using strategies flexibly, including the
standard algorithm.

Mastery of the standard multiplication algorithm is expected at this stage.

5.NBT.6 | Using strategies based on place value, the properties of operations, and/or the
relationship between multiplication and division, find whole-number quotients of
whole numbers with up to four-digit dividends and two-digit divisors.

lllustrate and explain the calculation by using equations, rectangular arrays,
and/or area models.

The standard division algorithm is a 6th-grade standard. (6.NS.2)

5.NBT.7 | Using concrete models or drawings and strategies based on place value,
properties of operations, and/or the relationship between addition and subtraction,
add, subtract, multiply, and divide decimals to hundredths.

Relate the strategy to a written method and explain the reasoning used.

Written method: an informal recording of a process or observation.

North Dakota Mathematics Content Standards 44




Domain: Number and Operations - Fractions

5.NF

same whole, including cases of unlike denominators, by using visual fraction
models and equations to represent the problem.

Use benchmark fractions and number sense of fractions to estimate mentally and
assess the reasonableness of answers.

Cluster: Use equivalent fractions as a strategy to add and subtract fractions.
Code Standards Annotation
5.NF.1 Add and subtract fractions with unlike denominators (including mixed numbers) by | Solutions focus on equivalence, which may include, but does not require simplest

replacing given fractions with equivalent fractions in such a way as to produce an form.

equivalent sum or difference of fractions with like denominators.

.2 ,5_8 15 _ 23 a ¢ _ ad+bc
Example: P (In general, P T)

5.NF.2 Solve word problems involving addition and subtraction of fractions referring to the

Example of using a benchmark fraction to assess reasonableness: Recognize an
. 2 1 3 . 3 1
incorrect result s+t3=5 by observing that <3
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Cluster: Apply and extend previous understandings of multiplication and division to multiply and divide fractions.

or whole number by a fraction.

a. Interpret the product (a/b) x q as a parts of a partition of q into b equal
parts; equivalently, as the result of a sequence of operations a x q + b.

b. Find the area of a rectangle with fractional side lengths by tiling it with
unit squares of the appropriate unit fraction side lengths, and show that
the area is the same as would be found by multiplying the side lengths.
Multiply fractional side lengths to find areas of rectangles.

Represent fraction products as rectangular areas.

Code Standards Annotation
5.NF.3 Interpret a fraction as division of the numerator by the denominator (a/b = a + b). Example: Interpret ; as the result of dividing 3 by 4, noting that % multiplied by 4
Solve word problems involving division of whole numbers leading to answers in equals 3 and that when _3 w3ho|es are shared equally among 4 people, each.
the form of fractions or mixed numbers by using visual fraction models and person has a share of size . If 9 people want to share a 50-pound sack of rice
equations to represent the problem. equally by weight, how many pounds of rice should each person get? Between
what two whole numbers does your answer lie?
5.NF.4 Apply and extend previous understandings of multiplication to multiply a fraction

Example: Use a visual fraction model to show (g) x4 = g, and create a story
context for this equation.

Do the same with (2) x (%) = 18;5

|
.
.

.
.22 I
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5.NF.5

Interpret multiplication as scaling (resizing), by:

a.

Comparing the size of a product to the size of one factor on the basis of
the size of the other factor, without performing the indicated
multiplication.

Explaining why multiplying a given number by a fraction greater than 1
results in a product greater than the given number (recognizing
multiplication by whole numbers greater than 1 as a familiar case)

Explaining why multiplying a given number by a fraction less than 1

results in a product smaller than the given number.

Relating the principle of fraction equivalence a/b = (nxa) / (nxb) to the
effect of multiplying a/b by 1.

Example: 22 x 36 < 22 x 50, because 36 < 50.
%x 14 < 14, because% is less than 1.

Example:

23 x 1?3 > 23 because 1?3 is greater than 1.

23 % < 23 because % is less than 1.

23x§=23 because§= 1,

whole numbers and whole numbers by unit fractions.

Interpret division of a unit fraction by a non-zero whole number, and
compute such quotients.

Interpret division of a whole number by a unit fraction, and compute
such quotients.

Solve real world problems involving division of unit fractions by non-zero
whole numbers and division of whole numbers by unit fractions using
visual fraction models and equations to represent the problem.

5.NF.6 Solve real world problems involving multiplication of fractions and mixed numbers See examples for 5.NF 4.
using visual fraction models and equations to represent the problem.
5.NF.7 Apply and extend previous understandings of division to divide unit fractions by Students able to multiply fractions in general can develop strategies to divide

fractions in general, by reasoning about the relationship between multiplication
and division. But division of a fraction by a fraction is not a requirement at this
grade.

Example: Create a story context for (%) + 4 and use a visual fraction model to
show the quotient. Use the relationship between multiplication and division to
explain that (3) + 4 = —because () x 4 = 1/3.

Example: Create a story context for 4 + (1/5) and use a visual fraction model to
show the quotient. Use the relationship between multiplication and division to

explain that 4 + () = 20 because 20 x (<) =4.

Examples: How much chocolate will each person get if 3 people share % Ib. of
chocolate equally? How many% cup servings are in 2 cups of raisins?
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Domain: Measurement and Data

5.MD

and mathematical problems involving volume.

a. Find the volume of a right rectangular prism with whole-number side
lengths by packing it with unit cubes. Show that the volume is the same
as would be found by multiplying the edge lengths, equivalently by
multiplying the height by the area of the base.

b. Represent threefold whole-number products as volumes to represent
the associative property of multiplication.

c. Apply the formulas V =/ xw x hand V = b x h for rectangular prisms to
find volumes of right rectangular prisms with whole-number edge
lengths in the context of solving real world and mathematical problems.

Cluster: Convert like measurement units within a given measurement system.
Code Standards Annotation
5.MD.1 Convert among different-sized standard measurement units within a given Include standard and metric systems.

measurement system.

Use these conversions in solving multi-step, real world problems. Example: Convert 5 cm to 0.05 m
Cluster: Represent and interpret data.
Code Standards Annotation
5.MD.2 Make a line plot to display a data set of measurements in fractions of a unit Example: Given different measurements of liquid in identical beakers, find the

(l, L l)_ amount of liquid each beaker would contain if the total amount in all the beakers

248 were redistributed equally.

Use operations on fractions for this grade to solve problems involving information

presented in line plots.
Cluster: Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.
Code Standards Annotation
5.MD.3 Recognize volume as an attribute of solid figures and understand concepts of

volume measurement.

a. A cube with side length 1 unit, called a “unit cube,” is said to have “one
cubic unit” of volume, and can be used to measure volume.
b. A solid figure, which can be packed without gaps or overlaps using n
unit cubes, is said to have a volume of n cubic units.

5.MD.4 Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft., and

improvised units.
5.MD.5 Relate volume to the operations of multiplication and addition and solve real world

d. Recognize volume as additive. Find volumes of solid figures composed
of two non-overlapping right rectangular prisms by adding the volumes
of the non-overlapping parts, applying this technique to solve real world
problem
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Domain: Geometry

5.G

Cluster: Graph points on the coordinate place to solve real world and mathematical problems.

Code Standards Annotation
5.G1 Use a pair of perpendicular number lines, called axes, to define a coordinate
system, with the intersection of the lines (the origin) arranged to coincide with the
0 on each line and a given point in the plane located by using an ordered pair of
numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the
direction of one axis, and the second number indicates how far to travel in the
direction of the second axis, with the convention that the names of the two axes
and the coordinates correspond (x-coordinate and x-axis, y-coordinate and y-
axis).
5.G.2 Represent real world and mathematical problems by graphing points in the first
quadrant of the coordinate plane.
Interpret coordinate values of points in the context of the situation.
Cluster: Classify two-dimensional figures into categories based on their properties.
Code Standards Annotation
5.G.3 Understand that attributes belonging to a category of two-dimensional figures also | Example: All rectangles have four right angles and squares are rectangles, so all
belong to all subcategories of that category. squares have four right angles.
5.G4 Classify two-dimensional figures in a hierarchy based on properties. Figure Defining
Characteristic
Quadrilateral A polygon with 4
sides

Trapezoid A quadrilateral with
at least 1 pair of
parallel opposite
sides

A quadrilateral with
2 pairs of parallel
sides

Parallelogram

Rectangle A quadrilateral with
4 right angles

Rhombus A quadrilateral with
4 congruent sides

Square A quadrilateral with

4 congruent sides
and 4 right angles
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Venn diagram showing classification of quadrilaterals

1 Ll )
Quadrilaterals
( ~)
Parallelograms
Rhombuses ’ (Rhombaoids)
( Squares J
L Rectangles
o oy
Trapezoids
w - L
" J

Note that rhomboids are parallelograms that are not rhombuses
or rectangles. This example uses the inclusive definition of
trapezoid (see p. [pageref “T(E)”)])-

See Glossary, Table 8a.
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Mathematics | Grade 6

In Grade 6, it is vital to embed the Standards for Mathematical Practice in all instruction.

Instructional time should focus on five critical areas: (1) connecting ratio and rate to whole number multiplication and division and using concepts
of ratio and rate to solve problems; (2) completing understanding of division of fractions and extending the notion of number to the system of
rational numbers, which includes negative numbers; (3) writing, interpreting, and using expressions and equations; (4) developing understanding
of statistical thinking; and (5) continue their work on area, surface area, and volume.

Instructional time should focus of five critical areas.

1. Connecting ratio and rate to whole number multiplication and division and using concepts of ratio and rate to solve problems.

Students use reasoning about multiplication and division to solve ratio and rate problems about quantities.

Students connect their understanding of multiplication and division with ratios and rates in multiple ways to build conceptual
understanding. This can be done by viewing equivalent ratios and rates as deriving from, and extending, pairs of row, (or
columns) in the multiplication table, and by analyzing simple drawings that indicate the relative size of quantities.

Students expand the scope of problems for which they can use multiplication and division to solve problems, and they connect
ratios and fractions.

Students solve a wide variety of problems involving ratios and rates.

2. Completing understanding of division of fractions and extending the notion of number to the system of rational numbers, which includes
negative numbers.

Students use the meaning of fractions, the meanings of multiplication and division, and the relationship between multiplication and
division to understand and explain why the procedures for dividing fractions make sense. Students use these operations to solve
problems.

Students extend their previous understandings of number and the ordering of numbers to the full system of rational numbers,
which includes negative rational numbers, and in particular negative integers.

Students reason about the order and absolute value of rational numbers and about the location of points in all four quadrants of
the coordinate plane.

3. Writing, interpreting, and using expressions and equations. Students understand the use of variables in mathematical expressions. They
write expressions and equations that correspond to given situations, evaluate expressions, and use expressions and formulas to solve
problems.

Students understand that expressions in different forms can be equivalent, and they use the properties of operations to rewrite
expressions in equivalent forms.

Students know that the solutions of an equation are the values of the variables that make the equation true.

Students use properties of operations and the idea of maintaining the equality of both sides of an equation to solve simple one-
step equations.
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e Students construct and analyze tables, such as tables of quantities that are in equivalent ratios, and they use equations (such as
3x = y) to describe relationships between quantities.

4. Developing understanding of statistical thinking.

e Students begin to develop their ability to think statistically by building on and reinforcing their understanding of number.

e Students recognize that a data distribution may not have a definite center and that different ways to measure center yield
different values. The median measures center in the sense that it is roughly the middle value. The mean measures center in the
sense that it is the value that each data point would take on if the total of the data values were redistributed equally, and also in
the sense that it is a balance point.

e Students recognize that a measure of spread/variability (interquartile range or mean absolute deviation) can also be useful for
summarizing data because two very different sets of data can have the same mean and median yet be distinguished by their
variability.

e Students learn to describe and summarize numerical data sets, identifying clusters, peaks, gaps, and symmetry, considering the
context in which the data were collected.

5. Continue work on area, surface area, and volume.

e Students in Grade 6 also build on their work with area in elementary school by reasoning about relationships among shapes to
determine area, surface area, and volume. They find areas of right triangles, other triangles, and special quadrilaterals by
decomposing these shapes, rearranging or removing pieces, and relating the shapes to rectangles. Using these methods,
students discuss, develop, and justify formulas for areas of triangles and parallelograms.

e Students find areas of polygons and surface areas of prisms and pyramids by decomposing them into pieces whose area they
can determine. They reason about right rectangular prisms with fractional side lengths to extend formulas for the volume of a
right rectangular prism to fractional side lengths. They prepare for work on scale drawings and constructions in Grade 7 by
drawing polygons in the coordinate plane.
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Grade 6 Overview

Ratios and Proportional Relationships

¢ Understand ratio concepts and use ratio reasoning to solve problems.
The Number System

e Apply and extend previous understandings of multiplication and division to divide
fractions by fractions.

Compute fluently with multi-digit numbers and find common factors and multiples.

Apply and extend previous understandings of numbers to the system of rational
numbers.

Expressions and Equations

e Apply and extend previous understandings of arithmetic to algebraic expressions.

o Reason about and solve one-variable equations and inequalities.
o Represent and analyze quantitative relationships between dependent and
independent variables.

Geometry

e Solve real world and mathematical problems involving area, surface area, and volume.

Statistics and Probability

o Develop understanding of statistical variability.
e Summarize and describe distributions.
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Mathematical Practices

1.

Make sense of problems and persevere in
solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the
reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.




Domain: Ratios and Proportional Relationships

6.RP

equations to reason about ratios and rates in real world and mathematical
problems.

a. Make tables of equivalent ratios relating quantities with whole-number
measurements, find missing values in the tables, and plot the pairs of
values on the coordinate plane.

Use tables to compare ratios.

b.  Solve unit rate problems including those involving unit pricing and
constant speed.

c. Find a percent of a quantity as a rate per 100.

Solve problems involving finding the whole, given a part and the percent.

d. Use ratio reasoning to convert measurement units.

Manipulate and transform units appropriately when multiplying or dividing
quantities.

Cluster: Understand ratio concepts and use ratio reasoning to solve problems.
Code Standards Annotation
6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio Example: The ratio of wings to beaks in the birdhouse at the zoo was 2:1, because
relationship between two quantities. for every 2 wings there was 1 beak.
Example: For every vote candidate A received, candidate C received nearly three
votes.
This includes part to part and part to whole ratios
6.RP.2 Understand the concept of a unit rate % associated with a ratio a:b with b # 0, and E)(ﬂ@: This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is
use rate language in the context of a ratio relationship. " cup of flour for each cup of sugar.
Example: We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger.
The focus should be ratios and rates, but use previous fraction knowledge to
support the work.
6.RP.3 Use tables of equivalent ratios, tape diagrams, double number line diagrams, and Tape diagram: A drawing that looks like a segment of tape, used to illustrate

number relationships. Also known as a strip diagram, bar model, fraction strip, or
length model (such as metric and inch ruler).

Example: The recipe calls for 3 cups of flour. How much flour would you need if

you doubled the recipe...Tripled the recipe? Make a table to find the missing
values. Then plot the pairs of values on a coordinate plane.

Example: If it took 7 hours to mow 4 lawns, then at that rate, how many lawns
could be mowed in 35 hours? At what rate were lawns being mowed?
Example: Bananas are 3 Ibs. for $1.20. What would 1 pound cost?

Example: You are traveling 60 mph. You drive 360 miles. How long did you travel?

Example: 30% of a quantity means % times the quantity.

This is the introduction to conversions between measurement units.
Example: There are 12 inches in a foot. How many inches are there in three feet?

Example: There are 16 cups in a gallon. How many cups are in two gallons?
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Domain: The Number System

6.NS

Cluster: Apply and extend previous understandings of multiplication and division to divide fractions by fractions.

quotients of fractions.

Use models and equations to solve word problems involving division of
fractions by fractions.

Code Standards Annotation
6.NS.1 Use visual fraction models and equations to interpret and compute Example: Visual models for division of whole numbers by unit fractions and unit fractions

by whole numbers.

0 1 2 3 4
[ [ [ | |
[ ] 1 1T 1 | |
/ /

| | |
03 13 2/3 33 43 53 63 7/3 83 93 103 113 12/3

Reasoning on a number line using the measurement interpretation of division: there are
3 parts of length g in the unit interval, therefore there are 4 x 3 parts of length g in the

interval from O to 4, so the number of times % goes into 4 is 12, that is 4 + % =4x3=12
Example: Create a story context for% - %and use a visual fraction model to show the
quotient; use the relationship between multiplication and division to explain that
232 pecause > of 2 is 2 (In general g45——)
374 9 2 g3 ng b T d be
Possible story: How wide is a rectangular strip of land with length % mile and area%
square mile?
visual model for 2+ 2and 2 x 7= 2

34 4 3

rw | N

EREEEE
Tl

We find a common unit for comparing % and % by dividing each % into 4 parts and each %

into 3 equal parts. Then § is 8 parts when Z is divided into 9 equal parts, so ; = g X %,
2 3 8

which is the same as saying that; -+ Pl

Possible story: How many % -cup servings are in % of a cup of yogurt?
2

2 3 3
Visual Model for= + = and = X? = =
3 4 4 3
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How many cups of yogurt?
L

Y
g of a cup of yogurt

The shaded area is % of the strip. So it is 3 parts of a division of the strip into 4 equal

parts. Another way of seeing this is that the strip is 4 parts of a division of the shaded
area into 3 equal parts. That is, the strip is g times the shaded part. So 7 = g X ; = g

Example: How much chocolate will each person get if 3 people share a half-pound of
chocolate equally? Use a visual model.

Reasoning with a fraction strip using the standard interpretation of division: the strip is
the whole and the shaded area is % of the whole. If the shaded area is divided into 3
1 1

1
equal parts, then 2 x 3 of those parts make up the whole, so > +3= 3 &

North Dakota Mathematics Content Standards 56



Cluster:

Compute fluently with multi-digit numbers and find common factors and multiples.

having opposite directions or values (may include temperature
above/below zero, elevation above/below sea level, debits/credits,
positive/negative electric charge, etc.).

Use rational numbers to represent quantities in real world contexts,
explaining the meaning of 0 in each situation.

Code Standards Annotation
6.NS.2 Fluently divide multi-digit numbers using strategies flexibly, including the Fluency (Computational): Having efficient, flexible and accurate methods for computing.
standard algorithm.
Fluency (Procedural): Skill in carrying out procedures, flexibly, accurately, efficiently and
appropriately.
6.NS.3 Fluently add, subtract, multiply, and divide multi-digit decimals using
strategies flexibly, including the standard algorithm for each operation.
6.NS .4 Find the greatest common factor of two whole numbers less than or equal Example: Express 36 + 8 as 4(9 + 2).
to 100 and the least common multiple of two whole numbers less than or
equal to 12. This is leading into algebraic topics, including factoring expressions and the distributive
property with variables. The focus should not be on simplifying fractions or finding least
Use the distributive property to express a sum of two whole numbers 1 to common denominators.
100 with a common factor as a multiple of a sum of two whole numbers
with no common factor.
Cluster: Apply and extend previous understandings of numbers to the system of rational numbers.
Code Standards Annotation
6.NS.5 Understand that rational numbers are used together to describe quantities

Rational number: A number expressible in the form % or — % for some fraction %, when
b # 0. The rational numbers include the integers. (See Glossary)

Example: Represent these events using an integer and number line model.

Event

Integer

Number line model

Open a bank account with $0

Make a $150 deposit

Credit an account for $150

Make a deposit of $25

Bank makes a charge of $5

Tim withdraws $25
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6.NS.6

Understand a rational number as a point on the number line.

Extend number line diagrams and coordinate axes from previous grades
to represent points on the line and in the plane with negative number
coordinates.

a.

Recognize opposite signs of numbers as indicating locations on
opposite sides of 0 on the number line.

Recognize that the opposite of the opposite of a number is the
number itself, for example: - (- 3) = 3, and that 0 is its own
opposite.

Understand signs of numbers in ordered pairs as indicating
locations in quadrants of the coordinate plane.

Recognize that when two ordered pairs differ only by signs, the
locations of the points are related by reflections across one or
both axes.

Find and position integers and other rational numbers on a
horizontal or vertical number line diagram.

Find and position pairs of integers and other rational numbers
on a coordinate plane.

Integer:
(1) A number expressible in the form a or - a for some whole number a.

(2) The set of whole numbers and their opposites. (See Glossary)
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6.NS.7

Understand ordering and absolute value of rational numbers.

a. Interpret statements of inequality as statements about the
relative position of two numbers on a number line diagram.

b.  Write, interpret, and explain statements of order for rational
numbers in real world contexts.

c. Understand the absolute value of a rational number as its
distance from 0 on the number line.

Interpret absolute value as magnitude for a positive or negative
quantity in a real world situation.

d. Distinguish comparisons of absolute value from statements
about order.

Absolute value: The distance a number is from zero on a number line.
Example: |-52| = 52 and |52] = 52.

Example: Interpret —3 > —7 as a statement that —3 is located to the right of —7 on a
number line oriented from left to right.

Example: Write —3°C > —7°C to express the fact that —3°C is warmer than —-7°C.

Example: For an account balance of —30 dollars, write | — 30| = 30 to describe the size of
the debt in dollars.

Example: Recognize that an account balance less than —30 dollars represents a debt
greater than 30 dollars.

6.NS.8

Solve real world and mathematical problems by graphing points in all four
quadrants of the coordinate plane. Include use of coordinates and
absolute value to find distances between points with the same first
coordinate or the same second coordinate.

This does not include diagonal distances.

Example: Find the distance between (3,2) and (3,9). Solution: 7 units.
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Domain: Expressions and Equations

6.EE

Cluster: Apply and extend previous understandings of arithmetic to algebraic expressions.
Code Standards Annotation
6.EE.1 Write and evaluate numerical expressions involving whole-number This standard includes evaluating expressions using the order of operations, including
exponents. parentheses.
Order of Operations:
1. Grouping Symbols (parentheses, brackets, fraction bars).
2. Exponents.
3. Division or Multiplication from left to right.
4. Subtraction or Addition from left to right.
6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.
a. Write expressions that record operations with numbers and with | Example: Express the calculation “Subtract y from 5" as 5 — y.
letters standing for numbers.
b. Identify parts of an expression using mathematical terms (sum, Coefficient: Any given number multiplied by (in front of) a given variable.
term, product, factor, quotient, coefficient, difference, quantity,
etc.); view one or more parts of an expression as a single entity. | Example: In 2x + 3, the 2 is the coefficient.
Example: Describe the expression 2(8 + 7) as a product of two factors; view (8 + 7) as both
a single entity and a sum of two terms.
c. Evaluate expressions at specific values of their variables. Part C includes two ideas: (1) simplifying expressions when a value for a variable is given;
Include expressions that arise from formulas used in real world and (2) using the order of operations with no parentheses to simplify expressions with
problems. exponents. The examples below show both of these ideas.
Perform arithmetic operations, including those involving whole- Example for idea 1:
number exponents, in the conventional order when there are no | What is 15 — y when y = 2?
parentheses to specify a particular order (Order of Operations).
Solution: 15 —2 = 13.
Example for idea 2:
Evaluate 3x + 2y? when x = 1and y = 2.
Solution: 3(1) +2(2)? = 3(1) + 2(4) =3+ 8 = 11.
Example: Use the formulas VV = s *and 4 = 6s “to find the volume and surface area of a
cube with sides of length s = %
6.EE.3 Apply the properties of operations to generate equivalent expressions. Example: Apply the distributive property to the expression 3(2 + x) to produce the

equivalent expression 6 + 3x.

Example: Apply the distributive property to the expression 24x + 18y to produce the
equivalent expression 6(4x + 3y).
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Example: Apply properties of operations to y + y + y to produce the equivalent expression
3y.
6.EE.4 Identify when two expressions are equivalent. Two expressions are equivalent when the two expressions represent the same number
regardless of which value is substituted into them.
Example: 5x is equivalent to 2x + 3x.
Example: The expressions to y + y + y and 3y are equivalent because they name the same
number regardless of which number y stands for.
Cluster: Reason about and solve one-variable equations and inequalities.
Code Standards Annotation
6.EE.5 Understand solving an equation or inequality as a process of answering a Example: 4x + 3x = 3x + 20.
question: Which values from a specified set, if any, make the equation or
inequality true? For the equation above, which of the following numbers would make this a true statement?
23 10
Use substitution to determine whether a given number in a specified set ( 7 >8, 7)
makes an equation or inequality true.
Solutions: x =5, x = ?
6.EE.6 Use variables to represent numbers and write expressions when solving a
real world or mathematical problem.
Understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.
6.EE.7 Solve real world and mathematical problems by writing and solving Example: Solve the equation x + 72 = 19
equations of the form x + p = q and px = q for cases in which p, g and x z
I ti tional bers.
are all nonnegative rational numbers Example: Solve the equation 22.2 = 3x.
Nonnegative rational numbers: The positive rational numbers and zero.
Represent solutions on a number line. (See Standard 6.NS.6).
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6.EE.8

Write a statement of inequality of the form x > ¢ or the form x < c to represent a
constraint or condition in a real world or mathematical problem.

Recognize that inequalities of the form x > ¢ or the form x < ¢ have infinitely many
solutions; represent solutions of such inequalities on number line diagrams.

Note that inequalities are represented by the following symbols: <, >, <, 2, #.
Constraint: A limitation; a condition which must be satisfied.

Condition: An assumption on which rests the validity or effect of something else; a
circumstance.

Example: A friend would like you to spend more than $50 on her birthday present.
Represent this statement as an inequality and represent the solutions of the
inequality on a number line.

Solution: x > $50.

< | | |
N |

D
~ | |
50 60 70

\ 4
v

40

The constraint of inclusive or exclusive points should be addressed in examples.
Additional discussion about a constraint of 0 in a real world situation could be held.

Compound inequalities should not be addressed at this time.

relationship to one another.

Write an equation to express one quantity (dependent variable) in terms of the
other quantity (independent variable).

Analyze the relationship between the dependent and independent variables using
graphs and tables, and relate these to the equation.

Cluster: Represent and analyze quantitative relationships between dependent and independent variables.
Code Standards Annotation
6.EE.9 Use variables to represent two quantities in a real world problem that change in Example: Given a formula with two variables where one variable is dependent on

the other (such as, d = rt at a constant rate, or V = IR for a constant resistance),
use a table and a graph to show the relationship between the two variables.

Example: In a problem involving motion at constant speed, list and graph ordered
pairs of distances and times, and write the equation d = 65t to represent the
relationship between distance and time.
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Domain: Geometry

6.G

Cluster: Solve real world and mathematical problems involving area, surface area, and volume.

to find the area of a triangle.

Using knowledge of area of triangles and rectangles, compose and/or decompose
triangles, special quadrilaterals, and polygons to find their areas.

Apply these techniques in the context of solving real world mathematical problems.

Code Standards Annotation
6.G.1 Based on prior knowledge of area of rectangles, decompose or compose triangles Example: Find the area of right triangles and other triangles.

Students should develop a fluent way of finding the area of a triangle.

Example: Find the area of special quadrilaterals and polygons by dividing the
shape into triangle and rectangles. Find the area of each part, and add areas
together.

Example:?
r

b ¥

-
N
N

\
\\

N K

F-------

5in. 1.5in.

Using the shape composition and decomposition skills acquired in earlier grades,
students learn to develop area formulas for parallelograms, then triangles. They
learn how to address three different cases for triangles: a height that is a side of a
right triangle, a height that “lies over the base” and a height that is outside the
triangle.

2 Examples from EngageNY.org and Common Core Standards Writing Team. (2013, July 4). Progressions for the Common Core State Standards in Mathematics (draft). Grades 6-8.
The Number System; High School, Number. Tucson, AZ: Institute for Mathematics Education, University of Arizona.
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6.G.2 Using cubes of an appropriate size, pack a right rectangular prism having fractional | In 5" grade, Standard 5.MD.5 is a similar standard with whole numbers only. This
edge lengths to find its volume. Then show that the volume is the same as would understanding is now extended to fractional sizes.
be found by multiplying the edge lengths of the prism.
Example:
Apply the_ formulas V = {’wh_and V = Bh to find vglumes of right rectangular PriSMS | Fi|l this prism with 1 -inch cubes. How many will it take to fill it
with fractional edge lengths in the context of solving real world and mathematical o 4
problems. up: 23
33in.
What is the volume of the prism? How is the number of cubes
related to the volume?
lin
1
IE in
Note: The variable B represents area of the base, while the variable b refers to the
length of an edge of a polygon.
6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices. Example: The vertices of a rectangle are located at (—2,—-1), (2,—1),(2,3), and
(—2,3). Graph the rectangle. Use the lengths of the sides to find the perimeter.
Use coordinates to find the length of a side joining points with the same first
coordinate or the same second coordinate. The focus is not integer operations.
Apply these techniques in the context of solving real world and mathematical Sides of polygons should not be diagonal.
problems.
6.G.4 Represent three-dimensional figures using nets made up of rectangles and Net: A two-dimensional representation of a three-dimensional shape.

triangles (right prisms and pyramids whose bases are triangles and rectangles).
Use the nets to find the surface area of these figures.

Apply these techniques in the context of solving real world and mathematical
problems.

North Dakota Mathematics Content Standards 64




Domain: Statistics and Probability

6.SP

Cluster:

Develop understanding of statistical variability.

values using a single number, while a measure of spread (variation) describes how
its values vary with a single number.

Code Standards Annotation
6.SP.1 Recognize a statistical question as one that anticipates variability in the data Example: “How old am 1?” is not a statistical question, but “How old are the
related to the question and accounts for it in the answers. students in my school?” is a statistical question because one anticipates variability
in students’ ages.
6.SP.2 Understand that a set of data collected to answer a statistical question has a Note: Measures of center include mean, median, and mode; measures of spread
distribution which can be described by its center, spread, and overall shape. (variation) include range, interquartile range, mean absolute deviation, and
standard deviation (high school standard); and overall shape in this context refers
to the shape of a graphical representation of data including uniform, skewed,
symmetric, and normal (bell-shaped).
Additional terminology includes outliers, gaps, clusters, and peaks.
6.SP.3 Recognize that a measure of center for a numerical data set summarizes all of its Example: Given the data set (1, 1, 2, 3, 4):

The measures of center are:

1+1+2+3+4
mean=————— = 2.2
median = 2

mode = 1

Note: Each measure of center is a single number, although mode may be
represented by multiple values or none.

The measures of spread (variation) are:

Range (Max value — Min value): 4 — 1 = 3.

Deviations (Mean — data point): 2.2 — 1 = 1.2.
22-2=02;22-3=-08; 22—-4=-18.

Mean absolute deviation (average of the absolute value of each deviation):

1.2+12+02+08+ 1.8
z = 1.04

Note: The measures of spread (variation) are comparisons between various points
within the distribution.
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Cluster: Summarize and describe distributions.

Code

Standards

Annotation

6.SP.4

Display numerical data in plots on a number line, including dot plots, histograms,
and box plots.

Box plot: A method of visually displaying a distribution of data values by using the
median, quartiles, and extremes of the data set. A box shows the middle 50% of
the data.®

Histogram: A bar graph which shows frequency for numerical data within
equivalent intervals.

Example:*

T T
Categories

Bar Graph

Number Ranges
Histogram

Dot plot: A method of visually displaying a distribution of data values where each
data value is shown as a dot or mark above a number line. Also known as a line
plot.

3 Adapted from Wisconsin Department of Public Instruction, https://dpi.wi.gov/sites/default/files/imce/standards/pdf/math-standards.pdf, accessed March 2, 2010.
4 Example taken from: www.quora.com/What-is-the-difference-between-a-histogram-and-a-bar-graph
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6.SP.5

Summarize numerical data sets in relation to their context by:
a. Reporting the number of observations.

b.  Describing the nature of the attribute being investigated, including how it
was measured and its units of measurement.

c. Calculating quantitative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well
as describing any overall pattern and any striking deviations from the
overall pattern with reference to the context in which the data was
gathered.

d. Relating the choice of measures of center and variability to the shape of
the data distribution and the context in which the data were gathered.

Describe how the data was collected and what discrepancies may or may not exist.

Interquartile range: A measure of variation in a set of numerical data, the
interquartile range is the distance between the first and third quartiles of the data
set.

Example: For the data set {1, 3, 6, 7, 10, 12, 14, 15, 22, 120}, the interquartile
range is 15— 6 = 9.

Mean absolute deviation: A measure of variation in a set of numerical data,
computed by adding the distances between each data value and the mean, then
dividing by the number of data values.

Example: For the data set {2, 3, 6, 7, 10, 12, 14, 15, 22, 120}, the mean absolute
deviation is 20.

This standard does not explicitly include misleading information, including graphs.
The discussion of the choice of measures will address this concept.

Example: Eight theater critics were asked to score a play on a 12-point scale. The
scores were 6, 12, 3, 3, 11, 3, 7, and 3. Find the mean, median, and mode. Which
of these is the most appropriate choice of measure to describe this data?
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Mathematics | Grade 7

In Grade 7, it is vital to embed the Standards for Mathematical Practice in all instruction. Instructional time should focus on four critical areas: (1)
developing understanding of and applying proportional relationships; (2) developing understanding of operations with rational numbers and
working with expressions and linear equations; (3) solving problems involving scale drawings and informal geometric constructions, and working
with two- and three-dimensional shapes to solve problems involving area, surface area, and volume; and (4) drawing inferences about populations
based on samples.

Instructional time should focus on four critical areas:

1. Developing understanding of and applying proportional relationships.

Students extend their understanding of ratios and develop understanding of proportionality to solve single- and multi-step
problems.

Students use their understanding of ratios and proportionality to solve a wide variety of percent problems, including those
involving discounts, interest, taxes, tips, and percent of increase or decrease.

Students solve problems about scale drawings by relating corresponding lengths between the objects or by using the fact that
relationships of lengths within an object are preserved in similar objects.

Students graph proportional relationships and understand the unit rate or rate of change (called slope starting in 8 grade)
informally as a measure of the steepness of the related line. They distinguish proportional relationships from other relationships.

2. Developing understanding of operations with rational numbers and working with expressions and linear equations.

Students develop a unified understanding of number, recognizing fractions, decimals (that have a finite or a repeating decimal
representation), and percents as different representations of rational numbers.

Students extend addition, subtraction, multiplication, and division to all rational numbers, maintaining the properties of operations
and the relationships between addition and subtraction, and multiplication and division.

Students explain and interpret the rules for adding, subtracting, multiplying, and dividing with negative numbers by applying these
properties, and by viewing negative numbers in terms of everyday contexts (such as amounts owed or temperatures below zero).
They use the arithmetic of rational numbers as they formulate expressions and equations in one variable and use these equations
to solve problems.

3. Solving problems involving scale drawings and informal geometric constructions, and working with two- and three-dimensional shapes to
solve problems involving area, surface area, and volume.

Students continue their work with area from Grade 6, solving problems involving the area and circumference of a circle and
surface area of three-dimensional objects.

Students reason about relationships among two-dimensional figures using scale drawings and informal geometric constructions,
and they gain familiarity with the relationships between angles formed by intersecting lines in preparation for work on congruence
and similarity in Grade 8.

Students work with three-dimensional figures, relating them to two dimensional figures by examining cross-sections.
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e Students solve real world and mathematical problems involving area, surface area, and volume of two- and three-dimensional
objects composed of triangles, quadrilaterals, polygons, cubes and right prisms.

4. Drawing inferences about populations based on samples.
e Students build on their previous work with single data distributions to compare two data distributions and address questions about
differences between populations.
e Students begin informal work with random sampling to generate data sets and learn about the importance of representative
samples for drawing inferences.
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Grade 7 Overview

Ratios and Proportional Relationships

Analyze proportional relationships and use them to solve real world and
mathematical problems.

The Number System

Apply and extend previous understandings of operations with fractions to add,
subtract, multiply, and divide rational numbers.

Expressions and Equations

Use properties of operations to generate equivalent expressions.
Solve real-life and mathematical problems using numerical and algebraic
expressions and equations.

Geometry

Draw, construct and describe geometrical figures and describe the relationships
between them.

Solve real-life and mathematical problems involving angle measure, area,
surface area, and volume.

Statistics and Probability

Use random sampling to draw inferences about a population.
Draw informal comparative inferences about two populations.

Investigate chance processes and develop, use, and evaluate probability models.
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Mathematical Practices

1.

Make sense of problems and persevere in
solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the
reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.




Domain: Ratios and Proportional Relationships

7.RP

Cluster: Analyze proportional relationships and use them to solve real world and mathematical problems.

a. Decide whether two quantities are in a proportional relationship by
testing for equivalent ratios in a table or graphing on a coordinate plane
and observing whether the graph is a straight line through the origin.

b. Identify the constant of proportionality (unit rate) in tables, graphs,
equations, diagrams, and verbal descriptions of proportional
relationships.

c. Represent proportional relationships by equations.

d. Explain what a point (x,y) on the graph of a proportional relationship
means in terms of the situation, with special attention to the points (0,0)
and (1,r) where ris the unit rate.

Code Standards Annotation
7.RPA1 Compute unit rates associated with ratios of fractions, including ratios of lengths, Unit rate: A rate is simplified so that it has a denominator of 1 unit (such as miles
areas and other quantities measured in like or different units. per gallon, kilometers per second).
Example: If a person walks % mile in each % hour, compute the unit rate as the
o101 . .
complex fraction %3 miles per hour, equivalently 2 miles per hour.
Unit rates may be represented as fractions, decimals, and/or percents.
7.RP.2 Recognize and represent proportional relationships between quantities. After a conceptual understanding has been achieved, students may develop

procedural methods such as common denominators, common numerators, or scale
factors, but procedural methods are not the focus of the standard.

Proportional relationship: Varying in the same manner as another quantity,
especially increasing if another quantity increases or decreasing if it decreases. In
a directly proportional relationship an arbitrary variable (x) is equal to a constant (k)
times another variable (y). Formula: x = ky.

Example: Linda buys pencils for her office supply store every month. A case of
pencils has a cost, ¢, and she purchases n cases every month. She uses this
information to find the total cost, t, of pencils each month. Write the equation for
this proportional relationship.

Solution: t = cn
Example: If total cost, ¢, is proportional to the number of items, n, purchased at a

constant price, p, the relationship between total cost and the number of items can
be expressed as t = pn.

Example: The equation of a line represents a proportional relationship where the
constant of proportionality is a unit rate.

For the equation y = rx, show how the points (0,0) and (1, r) on this line relate to
the unit rate, r. (Slope is introduced in eighth grade.)
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Skateboard problem 1:

Original 100% $x

After a 20% discount the f

price is 80% of the [ 20% [ 20% [ 20% [ 20% | 20%

original price. So 80% of | J
the original $140. !

Discounted 80% $140

Percent Dollars
0,
-4 C 80% $140 ) -4
x 5 or add 80% 20% $35 x5 or add $140 +
+20% <> ) $35
100% $175

“To find 20%, | divided by 4. Then 80% plus 20% is 100%”

x = original price in dollars.

Percent Dollars

Discounted Original 80 140
100 «x
80x = 140-100
_140-100
¥~ 780
_(2:7-2-5)(2-5-10)
- 2:2-2-10
=7-5-5
=175
80% of the original price is $140.
80
m'x=140
4 = 140
5 7
S 140 -4 140 222